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ADVERSE DRUG REACTIONS: ARE SAFEGUARDS
ADEQUATE FOR THE ELDERLY?

FRIDAY, MARCH 25, 1988

U.S. SENATE,
SPECIAL COMMITTEE ON AGING,

Washington, DC.
The committee met, pursuant to notice, at 9:30 a.m., in room 628,

Dirksen Senate Office Building, Hon. John Melcher (chairman of
the committee) presiding.

Present: Senators Melcher, Shelby, Heinz, Domenici, Burdick,
Durenberger, Chafee, Grassley, Simpson, and Pressler.

Staff present: Max Richtman, staff director; Jim Michie, chief in-
vestigator; Dr. Luis deOrtube, professional staff; Larry Atkins, mi-
nority staff director; David Schulke, minority professional staff; and
Kelli Pronovost, hearing clerk.

OPENING STATEMENT BY SENATOR JOHN MELCHER
The CHAIRMAN. The committee will come to order.
Today we're going to have the third hearing in less than a year

that this committee has held on prescription drugs and what is
needed for the elderly in that regard.

There is a particular point we are focusing this hearing on this
morning, and that is: adverse drug reaction. We only seem to use
the initials around here, and that's what ADR is-adverse drug re-
action.

What that means is that a drug that is used causes some type of
physiologic reaction in the person taking it that adversely damages
the individual.

We take medicine to help, not to have a bad reaction.
The elderly-that is those people in the United States over 65-

represent about 12 percent of the population. But of all the pre-
scription drugs that are used in the United States, one-third are
purchased by the elderly.

Deaths caused by adverse drug reactions, that were reported to
the Food and Drug Administration, amounted to 1,347 in 1987.

The Food and Drug Administration's records showed that slight-
ly over half of those deaths linked to a drug reaction were among
the elderly-51 percent. That chart to the right of us there shows
that.

And then of those that were hospitalized-4,481 the Food and
Drug Administration tells us were hospitalized-over 60 percent
were nonelderly, but 39 percent were among the elderly. It is a pro-

(1)
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portion that is much higher than the elderly population of the
country.

So what does that tell us? It tells us the obvious. The elderly,
who consume a disproportionate number of prescription drugs and
whose physiologic reactions are different from the young, are more
vulnerable to adverse drug reactions. It is just that simple. We
would expect that. The records show that.

So when we're looking at what we're supposed to be doing here
in Congress in Federal programs for the elderly, we have to pay
attention to this.

I'm pleased that the Surgeon General, just in the past few days,
has completed a workshop on this very subject and has come out
with a series of recommendations.

Everyone wants to avoid adverse drug reactions. Doctors pre-
scribing the drugs certainly want to avoid it. Pharmacists that fill
the prescriptions certainly want to avoid it. These are their friends,
in many instances. And it doesn't make any difference if they're
not friends. When the pharmacist fills that prescription for an el-
derly person it is just human nature to want to be sure that that is
a proper drug and a proper drug dosage as prescribed.

Well, we have a little problem here, don't we? That's what the
Surgeon General's workshop was about. That's what this hearing is
about.

How do we get on top of this problem? Shouldn't we give special
attention to prescription drug use by the elderly.

And so we want to start sorting this out, and this is a proper
forum to start all of this-before the Special Committee on Aging.
It's a special way of doing it and the best way of focusing on this
issue is by holding a public hearing.

First of all we want to save lives. That's natural.
Second, we want to save the misery that is caused when there is

an adverse reaction. And since the elderly are the group that suf-
fers this the most, it is best to pay special attention to the elderly
and the reactions that they are vulnerable to.

And third, we want to save money. And we will save money if we
avoid unnecessary hospitalizations and deaths associated with ad-
verse drug reactions.

Now, I think this hearing ought to please the National Taxpay-
ers' Union and all taxpayers across the country to be assured that
hearings such as this pinpointing the problems of the elderly are
meant for those three purposes I have previously stated: one, to
save lives; two, to save misery for the elderly; and, three, to save
money. Because there are Federal dollars involved through Medi-
care and Medicaid, and it is our intention to get a better job done
with less money. This is the purpose of this hearing.

[The prepared statement of Senator Melcher follows:]
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OPENING STATEMENT

SENATOR JOHN KELCHER
Chairman, Senate Special Committee on Aging

March 25, 1988 hearing

ADVERSE DRUG REACTIONS:

ARE SAFEGUARDS ADEQUATE FOR THE ELDERLY?

Good morning. Today I am calling to order the third hearing
conducted by this Committee in less than a year on the elderly and
their drug costs. The purpose of this hearing is to highlight the
numerous health and cost concerns related to adverse drug
reactions within the elderly population, and to explore ways of
reducing serious and costly adverse drug reactions and
interactions in this particularly vulnerable population.

Adverse drug reactions are costly not only in terms of human
suffering, but also in unnecessary and significant expenditures
from the Medicare program, the Medicaid program, and from the
pockets of older Americans. While the Medicare program currently
only covers in-patient prescription drugs, the expected enactment
of the new catastrophic health care drug benefit can only increase
the amount of unnecessary program expenditures on inappropriate
drug therapy and the associated health care required to care for
victims of adverse drug reactions.

At the outset of this hearing, it is, of course, important
for us to recognize that millions of lives are being saved and
prolonged, and many Americans--young and old--spared the ordeal of
surgery because of the continuing and increasing revolutionary
advances in pharmaceuticals. Since 1976, the FDA has approved
more than 1,100 new drugs. Currently, there are more than 10,000
prescription drugs on the market for health care providers to
prescribe.

Although older Americans represent only 12 percent of the
population, they consume one-third of all prescription drugs. As
a result, the elderly obviously stand to benefit most from
advances in drug therapy. However, as a disproportionate consumer
of these drugs, the elderly also are far more vulnerable to
adverse drug reactions and interactions. Beyond the fact that
older Americans are more likely to face multiple illnesses
requiring multiple drug treatments, the elderly are more
vulnerable to adverse drug reactions due to changes In
physiological response brought on, at least to some extent, by
age.



4

The elderly suffer adverse reactions at twice the rate of
younger adults. The chart to my right, representing reports to FDA
on serious drug reactions in 1986, shows that victims 60 years and
older -- representing 17 percent of the population -- accounted for
more than half of the 1,347 deaths; and 39 percent of the 4,481
hospitalizations. Moreover, these total figures may very well
represent the "tip of the iceberg," since most reporting of such
reactions to the FDA is voluntary.

Todays witnesses will establish that these reactions often are
preventable through appropriate and prudent prescribing by health
care professionals in their offices, in hospitals, and in nursing
homes. Surveys also show that education of physicians and other
health care providers on drug use, especially multiple drug use in
the elderly, is not keeping pace with the rapid advances in drug
therapies.

Further, as pointed out in recent reports from the Department of
Health and Human Services and Institute of Medicine that geriatric
training--not to mention geriatric pharmacological traininq--still is
inadequate in our medical schools. Even if the training were
adequate, sufficient information about the special needs and problems
of the drug-consuming elderly public is not available. Although we
are aware of classes of drugs to which the elderly are particularly
vulnerable to adverse drug reactions, there are other drugs used
predominantly by the elderly that have not been sufficiently studied
to determine whether they require special prescribing or monitoring
approaches by health care professionals.

To address these shortcomings, I believe the following options
should be seriously considered by the Congress:

1. Funding additional studies which focus on methods for
providing information to medical personnel who appear to be
inappropriately and/or excessively prescribing medications
that are known to pose particular danoers to the elderly.
Such studies would illustrate how non-intrusive educational
outreach programs can reduce the human and financial costs
associated with adverse drug reactions and would provide
recommendations as to how, they could be implemented on a
wider scale.

2. Supporting studies on drug categories widely used by the
elderly which would provide currently unavailable information
on their potential for adverse drug reactions. Such studies
could determine whether these drugs should be prescribed or
monitored in any special manner.

3. Supporting initiatives which would encourage medical schools
to place more emphasis on geriatric training and to provide
more information about the special pharmacological needs and
vulnerabilities of older Americans.

4. Reviewing FDA policies for approving and updating the drug
labels which advise physicians and other health care
providers on proper drug prescribing and use. This need
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arises because most of these labels contain specific
information and warnings for children and pregnancy, but not
for the elderly.

5. Strongly encouraging the FDA to publish its long-awaited
guidelines for clinical testing of new drugs in the elderly
which would require drug manufacturers to determine if a new
drug is more likely to elicit an adverse reaction from an
elderly person. These guidelines have been in draft form
since 1983.

I believe these options have the very real potential to save
lives as well as reduce prescription drug costs. According to the
American Association of Retired Persons, the elderly population alone
spent $9 billion on prescription drugs in 1986, with 81 percent of it
coming out of their own pockets. I know that any reduction in this
tremendous burden would be heartily welcomed by the elderly.
Likewise, I'm sure that the rest of the Congress, the Administration,
and the American public would be very interested in something that
has the potential to both reduce Federal expenditures and increase
the quality of care, as well as the quality of life, for older
Americans. This is one of those rare issues where we might very well
be able to have our cake and eat it too.

I was particularly pleased to note that the Surgeon General's
"Workshop on Health Promotion and Aging," which concluded just two
days ago, produced important recommendations on many of the issues
that will be raised by our witnesses today. The workshop's
"Medication Working Group" came up with 33 recommendations concerning
eduction, service, research and policy that, if there is no
objection, I will include for the record. Among these 33 "policy
recommendations" were:

o "New drug labeling should include where appropriate
directions for use in the elderly or other subgroups at risk.
If no data are available, labeling should state that data are
not available."

o "For existing products, label statements regarding use in the
elderly should be added incrementally as the label is
revised."

o "The use of official drug labeling as a patient teaching tool
should be enhanced."

o "The FDA should proceed with final develonment and
implementation of proposed guidelines for development of
drugs for use in the elderly, especially elderly subgroups at
risk."

I'm looking forward to the testimony of today's witnesses. I
know they will give us a clearer picture of the special problems
elderly prescription drug consumers face and I look forward to
receiving their constructive recommendations on how we should proceed
to address this problem.
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The CHAIRMAN. Senator Heinz.

STATEMENT OF SENATOR JOHN HEINZ
Senator HEINZ. Mr. Chairman, every morning some 19 million

Americans-older Americans-go to their medicine cabinets, open
a few bottles of pills, and innocently swallow medications that are
intended to improve their health.

But before this year is out some 300,000 of them will be surprised
to find themselves in the hospital simply because they took medi-
cine.

Older Americans have to trust that their doctors and pharma-
cists know how to make them well. It, frankly, almost never would
occur to them-never does occur to them-that the drug regimen
that they're on could make them sicker.

Mr. Chairman, I commend you for holding this hearing. It is a
hearing, I believe, I suggested to you and the committee staff about
2 months ago. It is a hearing that grows out of work that this com-
mittee began in 1983 when I was still privileged to be the chairman
of this committee, and it is very timely.

It is time to examine, once again, the life-threatening problem of
adverse drug reactions-the ADR's you referred to-in our elderly.

And it is especially timely because Congress is on the verge of
enacting a national prescription drug benefit program under Medi-
care.

As we move for the first time to make it easier for the elderly to
purchase drugs, we have to be extremely, acutely aware of the spe-
cial risks they have of improper medication.

Older Americans, indeed, are the most vulnerable to adverse
drug reactions, primarily because they are far more likely to be
taking more than one drug at one time.

Millions of aged hospital patients, nursing home, and boarding
home residents take an average of six-an incredible number-six
medications a day. And even the average older American, the one
that isn't necessarily in a hospital or nursing home, the one that is
living at home, indeed, consumes an average of four medications a
day.

And it is in the light of that risk that it is absolutely astonishing
that so many of the very people we rely upon to provide safe and
effective medication-namely the prescribers, the physicians, them-
selves-in fact, lack the knowledge they need to properly prescribe
drugs for the elderly.

Why do I say that? Well, in many cases physicians are not ade-
quately trained in medical school, or they simply graduated from
medical school at a time before most of these drugs were invented.

In 1983, at the first hearing on this subject that we had under
my chairmanship, we found that 70 percent of the physicians grad-
uating from Pennsylvania medical schools and treating Medicare
patients flunked a basic test on geriatric pharmacology.

Now, how is it that physicians are getting information? Physi-
cians, it would appear, are relying very heavily upon drug product
labeling to tell them about the risks and side effects. This can be
dangerous, and even deadly, because, unfortunately, only 3 of the
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top 24 drugs the elderly use-3 out of 24-are labeled with specific
warnings about adverse drug reactions in the elderly.

Worse, still, the FDA-the Food and Drug Administration-ap-
pears to be in exactly the same laid-back-I would call it
"supine"-posture they were in 5 years ago, when at that time the
promised to issue clinical guidelines for testing of new drugs and
the elderly.

Here we are 5 years later, and they're no further along. And I'm
concerned that the FDA is proving by its absence here today-they
were invited, I believe, Mr. Chairman, they did not appear-that
they have not appeared because they don't want to explain to us, to
this same committee, what they have been doing with this prom-
ise-their promise of a policy-for the last 5 years.

Now, in contrast, while the FDA has been dragging its feet, the
Surgeon General has commendably shown some leadership on this
problem. And on Wednesday, as Chairman Melcher noted, the Sur-
geon General's workshop on health promotion and aging reported
its formal recommendations on medication use by the elderly.

I am particularly interested in hearing comments from our wit-
nesses today on five of the recommendations. The five that I would
particularly like to hear about are:- First, that new drugs should
carry warnings on the labels, including direction for use by the el-
derly, or indicating if no data on hazards affecting the elderly are
available; second, existing drugs should have information regarding
use by the elderly added to the label; third, the FDA should imple-
ment its guidelines for clinical testing of drugs in the elderly, espe-
cially subgroups at risk; fourth, all medical professional schools
should include courses on basic concepts of pharmacology- espe-
cially risk and efficacy of drugs and the aged; and, fifth, Medicare's
drug utilization review program should emphasize education of pro-
fessionals and should be carried out through professional and colle-
gial contact.

Mr. Chairman, I think we stand poised on the edge of a new era
in drug therapy for the elderly. The challenge before us is very
clear: we have to ensure not only that the Medicare beneficiaries
can afford the medications they need, but that the medications that
they take aren't going to make them sick or kill them.

Thank you, Mr. Chairman.
The CHAIRMAN. Thank you, Senator Heinz.
You're absolutely correct. The Food and Drug Administration

was asked to testify. They didn't find it convenient.
But I want to say this about the Food and Drug Administration:

they are a professional group. They do a lot of good work. But
sometimes if you want to get them stirred up, you're going to pass
a law. People sometimes wonder why Congress passes so many
laws. Maybe this is an example. We're going to have to pass a law
outlining for the Food and Drug Administration what they should
do in this area.

I also want to point out that what has been reported as deaths
from an adverse drug reaction may not be the total; an fact, it
probably is not. You know, deaths are reported and causes of death
are reported. Sometimes the very specific cause that might have
been brought about by first of all an adverse drug reaction may not
be identified as truly the cause of death. It may have only been
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contributory. And that goes the same for that figure there that has
to do with hospitalizations involved from somebody taking a pre-
scription drug and having a bad reaction from it.

Senator Shelby is next.

STATEMENT OF SENATOR RICHARD SHELBY
Senator SHELBY. Thank you, Mr. Chairman.
I would like to begin this morning by commending you, Mr.

Chairman, and the committee staff for holding this hearing today
to discuss a problem which affects so many of our elderly citizens.
Every year thousands of seniors suffer from adverse drug reac-
tions-reactions which, to a large extent, can be prevented through
improved informational programs designed to educate physicians
and other health-care providers about the efficacy of the drugs
which are prescribed.

Today researchers have made great strides in the development of
new drugs which are designed to treat and cure a variety of illness-
es.

Members of the health care delivery system must strive to keep
pace with the rapid development of these new pharmaceuticals.

It is imperative that a physician understand how the medicine
he or she is prescribing will affect his or her patient. This is par-
ticularly true when the patient is elderly.

The problem of adverse drug reactions is especially pronounced,
as most of us know, among the elderly.

Mr. Chairman, as you well know, the elderly utilize the health
care system to a far greater extent than any other group.

Although seniors comprise only 12 percent of our population,
they account for approximately 30 percent of all national health
expenditures. Due to their greater use of health services, they are
most likely to receive prescriptions.

As I understand it, Americans age 60 and older consume 39 per-
cent of the 1.5 billion prescriptions written in 1984. Those seniors
over 65 years of age accounted for consumption of 32 percent of
these drugs.

These figures do not include the use of over-the-counter drugs,
which has been shown to be prevalent among senior citizens.

To compound the problem, elderly individuals are often taking
more than one drug. It is estimated that over 6.7 million seniors
are taking more than three prescription drugs. One-third of pa-
tients in nursing homes receive eight or more drugs daily. Multiple
drug use is just one of the factors that predispose the elderly to the
risk of an adverse reaction.

Medications are prescribed to benefit the patient, yet elderly pa-
tients are more likely to suffer injury resulting from drug therapy
than any other persons.

Adverse drug reactions occur at twice the rate in persons age 60
to 70 than those aged 30 to 40, and seven times more often than
individuals age 70 to 79 than those aged 29.

An adverse reaction to a drug poses many threats to the elderly
patient. The most obvious and important is the danger to their
health, already weakened by some ailment the medicine was pre-
scribed to treat.
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In addition, the victim of an ADR must bear the financial cost as
well. People over 60 are hospitalized more than twice as often for
adverse drug reactions as those under 60, and the average hospital
stay is almost doubled when a patient suffers from an ADR.

The financial burden is born by the patient, Medicare, and Med-
icaid, to pay for health services which should not have been
needed.

Adverse drug reactions are preventable in most cases.
Physicians, pharmacists, and the patients themselves must un-

derstand the proper use of the prescribed medications. Education is
the most effective means available to achieve this desired end.

Drugs frequently prescribed for the elderly should contain specif-
ic warning labels, as those often prescribed for pregnant women
and children.

The Food and Drug Administration should require that FDA-ap-
proved drug labels advising physicians and pharmacists on the
proper use of a drug contain specific information addressing the
special needs of elderly patients.

Physicians, pharmacists, and the patients should work together
to avert the injurious effects of an adverse drug reaction.

Education, as I said, is the key. Advances in science and drug
therapy will be of no practical use to anyone if we do not possess
the knowledge to use them effectively.

As Benjamin Franklin once said, "An investment in knowledge
pays the best interest." I can think of no better investment than
one which can save elderly patients suffering, financial cost and
perhaps their lives.

The elderly segment is the fastest-growing segment of our popu-
lation. America will continue to age-especially as the baby boom
generation matures.

In 40 years it is estimated that one-third of our population will
be over age 55. As larger segments of our population age and ad-
vancements in pharmaceuticals continue, we will face an even
greater challenge to provide safe and effective medications.

Again, Mr. Chairman, I commend you for holding this hearing
and for addressing such an important issue.

The CHAIRMAN. Thank you, Senator.
Senator Domenici.

STATEMENT OF SENATOR PETE DOMENICI
Senator DOMENICI. Thank you very much, Mr. Chairman, and

thank you for calling this hearing.
I understand, as has already been said here, that the elderly are

admitted to hospitals at three times the rate of younger people be-
cause of drug toxicity, and hospital stays may even be increased as
much as 20 percent due to adverse drug reactions.

Today we are going to hear testimony from senior citizens who
have suffered from adverse drug reactions, as well as representa-
tives of the nursing home and medical communities, on efforts to
prevent such problems among the elderly.

Among the solutions, obviously, we must consider: increased drug
related research, which has been mentioned; greater communica-
tion among pharmacists, doctors, and nurses; more comprehensive
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drug labels and better information on the inserts that are con-
tained in the dispensation of drugs.

And, finally, I'd like to talk about one that I choose to call, out-
reach education programs to ensure that health care professionals
are kept updated on the latest available technology and efforts of
prescription drugs.

Research into the effects of drugs on the elderly has only recent-
ly been considered essential. For years the effects of tested pre-
scription medication on younger individuals was assumed to be in-
dicative of its effect on the elderly. Precautionary labeling, while
already in use, may need to be expanded to include even more age-
specific data.

But an avenue of prevention that shows great promise, and
about which I'm pleased to talk for just a few minutes, is the area
of outreach education.

I'm proud to say that at one of our universities, the University of
New Mexico, we are very fortunate to have one of the best elder
health education programs in the Nation, the New Mexico Geriat-
ric Education Center at the University of New Mexico.

I know that the committee and the committee staff will find the
testimony from that center, which we are going to submit for the
record, very helpful and very useful.

With funding that we have been able to obtain from the Public
Health Service, the medical and educational communities in my
home State joined to establish this center several years ago. It is
one of only a few in this Nation, and it helps train geriatric health-
care providers, while incorporating their expertise into a formal
educational curriculum at the University of New Mexico.

Continuing education for health-care providers is essential, and
this New Mexico Geriatric Education Center is a national leader in
that area.

The center provides continuing education courses for geriatric
health professionals throughout New Mexico, and other profession-
als who come from 12 other States and Canada. The center pro-
vides a valuable working knowledge of the effects of drugs on the
elderly.

This New Mexico Center has developed three model long-term
care facilities in the immediate area, and in these facilities health
care providers have now achieved a 30 percent reduction in medi-
cation usage, usually resulting in better health results for the pa-
tients.

Multiple drug consumption at these facilities is around three
medications per day, comparing very favorably with the national
average of over nine per day.

I'm very optimistic, Mr. Chairman, that when we have completed
these hearings that this committee will agree that education and
drug reduction belong together, and that, indeed, we ought to
become advocates of the establishment of this kind of center
throughout this Nation. This is a way to bring together the very
best, and to reeducate, if you will, those who are already delivering
professional health care but are not familiar with the changing
times and the changing problems that we are discussing here
today.
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I am pleased to submit a report from this center to the commit-
tee today. No one will be here today to deliver it, because that
could not be arranged. But you agreed that it could be made a part
of the record. I think this approach is one that we ought to serious-
ly support as a committee.

Thank you, Mr. Chairman.
[The prepared statement of the New Mexico Geriatric Education

Center follows:]
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University of New Mexico
Albuquerque, New Mexico

New Mexico Highlands University
L-a Vegas. New Mexico

New Mexico Stte University
Las Ceoces, New Mexico

New Mexico Geriatric Education Center

NMGE

*w..

Mark A. Sntton. Phar-.D
Project Director

Paula D. Thomas, M.S.N. R.N.C.
Project Coordinator

March 23, 1988

Senate Special Committee on Aging
SD-G41U
United States Senate
Washington, D.C. 20510-6400

Dear Senator Melcher:

Enclosed you will find a copy of written testimony for the
hearing scheduled for Friday, March 25, 1988. We have attempted
to address the issues concerning the topic of the hearing:
"Adverse Drug Reactions: Are Safeguards Adequate for the
Elderly?"

We would like to thank you and Mr. Chris Jennings for the
opportunity to respond to his invitation for written testimony.

Sincerely,

Mark A. Stratton, Pharm.D. Paula D. Thomas, M.S.N., R.N.-C.
Assoc. Prof. of Pharmacy Program Coordinator, NM GEC
Project Director, NM GEC Executive Coordinator, UNM CARES
Co-chair, Board of Directors, UNM CARES

cc: Senator Pete Domenici

Ri. 179 A, Nursing/Pharmacy Bldg.
(505) 277-5134

(In Ste) 1-800-338-5906Albuq-em-, NM 87131
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PREPARED TESTIMONY FOR THE SENATE SPECIAL COMMITTEE ON AGING

ADVERSE DRUG REACTIONS: ARE SAFEGUARDS ADEQUATE FOR THE ELDERLY?

Mr. Chairman, we appreciate the opportunity to present

testimony concerning the issue of adverse drug reactions in the

elderly. The elderly are admitted to hospitals at three times

the rate of younger people as a result of drug toxicity, and

hospital stays may be increased by as much as 20% due to adverse

drug reactions. This is due to age-related increased

sensitivity to the medications, and to the confounding effects

of concurrent diseases and the increased numbers of medications

that these patients take. At least 80% of our elders consume

one or more medications per day. Studies have revealed that the

average older person living at home has four chronic health care

problems and takes 3.2 medications per day. Patients in

long-term care facilities may take as many as 9.3 medications

each day. Clearly, the elderly patient is at increased risk of

suffering an adverse drug reaction.

Drug related research is essential in this patient

population if we are to decrease the risk of adverse reactions.

Other important components of a comprehensive solution to the

problem are considerations of precautionary labelling, and

improved and expanded education of prescribers (physicians,

nurse practitioners, and physician assistants) and for

pharmacists who are often called upon by older persons to

recommend over-the-counter medications.

From a research perspective we are only beginning to

understand the complexities of adverse drug reactions in the

elderly. It is clear that we can no longer extrapolate kinetics

data from young normal volunteers and apply these data to ill

elders. Conducting drug related research in the elderly is

currently difficult to accomplish. Abuses which occurred in

years past have made elders and their families skeptical of

medical research and have sensitized administrators to the

ethical issues of drug related research with institutionalized,

cognitively impaired elders. However, it is only through

research that we will be able to understand the complexity of

this issue and begin to design drug regimens that are

appropriate for older patients. Only then will we be able to

adequately determine the likelihood of an adverse drug reaction

and balance this likelihood against possible therapeutic

benefit.
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The research that has thus far been done in the elderly

suffers from a lack of consistency in research protocols. Also,

because of physiological and cognitive impairment, it is

frequently difficult to consistently assess response to a

medication. This is true from an efficacy as well as a toxicity

viewpoint. While the Food and Drug Administration has attempted

to provide a definitive statement regarding conduct of drug

studies in the elderly, this information has not been

standardized. Consistent protocols, increased awareness among

health care professionals and the public of the importance of

such research, and ethical guidelines for researchers and

providers would help to overcome the current deficits in drug

related research in the elderly. The increasing numbers of

older people and the increasing number of available therapeutic

agents call for a definitive plan of action that can be set in

motion at the earliest possible time.

Another approach identified by your committee, the use of

precautionary labelling, could alert prescribers about possible

untoward effects in the elderly and could be an effective

deterrent to the inappropriate use of medications known to cause

problems specifically in elders. It is known from research

published in 1987, that elders suffer a greater risk of falls

and resultant hip fractures if they are prescribed long acting

anti-anxiety agents or long acting anti-psychotics.

Alternatives to these long acting agents are currently available

and should be the drugs of choice if such medications are

necessary for an elderly patient. This is not currently the

case for all classes of drugs, but significant headway is being

made. Certainly, current restrictions imposed by the FDA

regarding the use of many medications in pregnancy or in the

pediatric population have been effective deterrents and have

prevented many pharmacological catastrophes. Precautionary

statements and the resultant increased liability associated with

the use of known dangerous medications in the elderly would be a

strong deterrent to prescribers.

An equally important avenue to the resolution of this

problem is the provision of high quality educational programs

and innovative models for teaching health care of the elderly

patient. In New Mexico we are fortunate to have one of

thirty-one Geriatric Education Centers in the country. The

goals of the Geriatric Education Center Program are to improve
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faculty expertise in geriatric health care and to ultimately

incorporate this expertise into existent curricula. The health

science schools specifically targeted to benefit from the New

Mexico GEC are: The Colleges of Pharmacy and Nursing and the

School of Medicine at the University of New Mexico; the

Graduate Social Work Department of New Mexico Highlands

University; and the Undergraduate Social Work Program at New

Mexico State University. The New Mexico Geriatric Center,

funded by the Bureau of Health Professions of the Public Health

Service is truly a multidisciplinary program designed to

optimize the health care of elder New Mexicans. Improved

awareness of drug utilization in the elderly is a major part of

our program, and is a part of educational preparation of

students and of practicing professionals through continuing

education.

The parent organization of the New Mexico Geriatric

Education Center is the University of New Mexico Center for

Aging Research, Education and Service (UNM CARES) . This

organization represents the entire geriatric/gerontology effort

at the University of New Mexico. This organization, through a

grant from the Administration on Aging, has already provided

continuing education and training for pharmacists, nurses,

physicians and others who care for elderly patients. A two-part

course entitled "Essentials of Health Care for the Elderly:

Clinical Evaluation and Management" was conducted in September

1987, (Session I) and January 1988, (session II). The first

session attracted 339 participants, (76 physicians, 189 nurses

and nurse practitioners, 30 pharmacists, and 45 individuals from

other health professions including physician assistants). The

second session attracted 419 participants and 39 faculty, ( 93

physicians, 272 nurses and nurse practitioners, 19 pharmacists,

41 medical and nursing students, and 34 participants from other

health professions). Participants came from throughout New

Mexico, from twelve other states, and from Canada. An important

component of these programs was education regarding optimal

medication use in the elderly. In the pharmacotherapy sessions

monitoring for efficacy and toxicity was stressed, not just for

prescribers but for pharmacists and nurses as well. Attendance

at this course indicates an awareness on the part of practicing

providers of the importance of continuing education in geriatric

health care.



17

At the University of New Mexico we have also developed an

interdisciplinary model for providing health care to residents

of three long-term care facilities in the Albuquerque area. An

important part of our patient care responsibilities is a

frequent review of medication regimens and a reappraisal of

their appropriateness. As stated earlier, investigators have

found that the average number of medications taken by patients

in long-term care facilities is 9.3 per day. Our preliminary

data suggest that the UNM team prescribes 3.1 regularly

scheduled medications per day and 2.9 as needed medications. It

is our continuous review of medication regimens that has allowed

us to realize a 30% reduction in medication usage. It is

important to note that patient function most often improves as a

result of careful scrutiny of their medication regimens.

Mr. Chairman, on behalf of elders in the State of New

Mexico and the health care practitioners of our State we would

like to thank you and the committee for the opportunity to speak

to this vitally important issue relating to the health, safety

and quality of life of our elders.

Respectfully Submitted by: Mark A. Stratton, Pharm.D.

Project Director NM GEC

Paula D. Thomas, M.S.N., R.N.-C.

Program Coordinator NM GEC

Executive Coordinator UNM CARES
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The CHAIRMAN. Thank you very much, Senator Domenici. We
welcome that report. We think it is most constructive and are
happy to make it a part of the record of this hearing.

Senator Burdick.

STATEMENT OF SENATOR QUENTIN BURDICK

Senator BURDICK. Mr. Chairman, I don't have any prepared
statement.

I want to thank you for bringing the matter before the Senate. I
am particularly interested in how the procedures permit bad drugs
to get on the market.

I am assuming that all drugs are tested before they are put on
the market. I assume we will go into that area in depth.

The CHAIRMAN. Senator Durenberger.

STATEMENT OF SENATOR DAVE DURENBERGER

Senator DURENBERGER. Mr. Chairman. Thank you. I have a state-
ment that I would ask be made a part of the record.

The CHAIRMAN. It will be part of the record.
[The prepared statements of Senator Durenberger and Senator

David Pryor follow:]
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Adverse Drug Reaction Hearing

Statement by

Senator Dave Durenberger

Mr. Chairman, I want to commend you for bringing our

attention to the issue of "Adverse Drug Reactions" for the

elderly by holding this hearing and by your leadership in

addressing problems of the seniors in this country. It is very

important for us to recognize that yearly thousands of elderly

experience injurious and costly adverse drug reactions (ADRs)

which can be prevented. Unnecessary deaths and costly

hospitalizations are also caused by adverse drug reactions.

Medicaid, Medicare and the elderly patients themselves pay for

these problems, yet the problems can be reduced by improving

information and education programs aimed at patients, physicians

and other health professionals.

It has been proven that the elderly, representing only 12

percent of the population, consume one-third of all prescription

drugs. Older Americans are more likely to face multiple

illnesses requiring multiple drug treatments. Due to changes in

physiological response brought on by age, these treatments add

to the vulnerability of the elderly to adverse drug reactions.

I certainly agree with you, Mr. Chairman, that the FDA

should label drugs to advise physicians, pharmacists and other

health care providers on appropriate prescriptions and uses

(dosage, potential ADRS, adverse drug interactions, etc.).

Elderly patients have special needs which require special

warnings and precautions on the effects of the drugs prescribed

to them as noted by the Committee report. This hearing should

help move us toward solving these problems which cause great

pain, inconvenience, and waste. Once again, I commend your

leadership, Mr. Chairman, and look forward to hearing the

testimony of these witnesses.
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OPENING STATEMENT

HONORABLE DAVID PRYOR

Special Committee on Aging

March 25, 1988

ADVERSE DRUG REACTIONS: ARE SAFEGUARDS ADEQUATE FOR THE ELDERLY?

Mr. Chairman, I would like to commend you for your work on

this committee in the area of drugs and the elderly, and

compliment you on the scheduling of our hearing today.

Earlier in this Congress the committee examined issues

related to coverage of prescription drugs and the elderly -- a

very important topic because our senior citizens are having

increasing trouble financing their health care needs. The

catastrophic illness package (which is currently in conference

committee) will help finance a large portion of the costs for

individuals with catastrophic prescription drug bills (above $500

or $600).

However, above and beyond coverage, examination of the area

of adverse drug reactions in the elderly is of primary importance

in improving the quality of life for many of our senior citizens.

Drug reactions can be the result of a number of different

problems -- overprescribing, drug substitution, use of expired

drugs, combined effects of multiple prescription drugs and/or

over-the-counter medications; and misdiagnosis. The problem is

exacerbated by the frequent difficulty with which adverse drug

reactions are diagnosed. This is a widespread problem, and as

the committee data has shown, the results are frequently tragic.

Some adverse drug reactions can't be avoided -- they are a

function of Individual senior citizens' particular physical

makeup. But it is clear that a great proportion of adverse drug

reactions in the elderly could be avoided.

Last August I held a hearing of this committee in Little

Rock, Arkansas, on prescription drugs and the elderly. Although

the main thrust of the subject matter was prescription drug

costs, a few of our witnesses chose to focus on drug

interactions. One witness in particular, a clinical pharmacist

named Cecil Fusiller, spoke quite eloquently of the need for

education of our elderly, their relatives, physicians and other

health care professionals to the special consideration we must
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give the elderly where drugs are concerned. He stressed not only

problems that arise with prescription drugs, but also with over-
the-counter medications, and the need for constant review of drug

regimens among the Institutionalized as well as "well" elderly.

Many local pharmacists are performing these drug regimen

reviews as a matter of course for their elderly patients. But I
believe much more needs to be done In the area of public

educations forums and drug regimen reviews in nursing homes and

other Institutions, as well as more Intensive training for

physicians practicing on the elderly.

It's clear that we have a lot of work with respect to

public education. But I think we also need to take a closer

look at our clinical trials of prescription medications -- it's
my understanding that most studies for drug approval by the FDA
are performed on young male subjects. I understand that this

approach yields the most reliable information on the effects of
a particular drug on the population as a whole. However,

there are several classes of drugs which are consumed primarily

by the elderly -- this must be kept In mind as research protocols

on drugs are developed.

Mr. Chairman, once again I thank you for the scheduling of

this hearing on this most important subject, and I look forward

to the testimony of our witnesses.
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Senator DURENBERGER. I regret that I have a resolution on the
floor and am going to have to leave in about 10 minutes. But I
didn't want to leave without commending you and the ranking
member of this committee for your concerns in this area, and also
to encourage my colleagues to take a look at the program Pete Do-
menici has just talked to you about.

A couple of years ago I was lucky enough to see this program in
action in New Mexico. I was there for some other reasons, and just
happened to come on it because the senior Senator from that State
was very proud of the activities engaged in by his people.

I commend to you the lessons that we might all learn from the
matter that he has put before us, as well.

Thank you very much, sir.
The CHAIRMAN. Thank you.
Our first witness this morning will be Ms. Ann Little from Gray,

TN, who will relate to us her experiences involved with an adverse
drug reaction.

Please proceed, Ms. Little.

STATEMENT OF ANN LITTLE, GRAY, TN
Ms. LIrrLE. Thank you.
Senator Melcher and members of the committee, I do thank you

for allowing me to appear here today to tell my story. It's not a
very pretty one, and almost at times becomes one of horror con-
cerning my mother, Donnis Ware. In doing this I sincerely hope to
help others in nursing homes-as was mother's case-as well as
out of nursing homes.

Donnis lived in Belington, WV, or the surrounding area most of
her life. In 1983, on a visit home to help care for my stepfather, I
became alarmed, shocked, and deeply concerned when I opened up
her kitchen cabinet, which was double-wide, to a mini drug store.
Medications were falling out of this cabinet.

Later I emptied out close to 5 gallons of medicines and threw
them away.

I couldn't help but think, first of all, this was dangerous to take,
as well as to have sitting around. It had been detrimental to her
health and to her mind, as you could well see.

Number two, I knew that she was covered under Medicare and a
health and welfare benefit plan through a union. She wasn't
paying for this, but somebody's money had been wasted.

In this cabinet was an assortment of drugs-across the counter
drugs, such as pain buffers, antacids, cough suppressants, laxatives,
and such-to numerous-and I do mean numerous-prescription
drugs.

Some of these she was taking on a daily basis. They were: Imi-
pramine, 150 milligrams three times a day; Amitriptyline, 50 milli-
grams; Fldene; Halcion; Besyrel; Xanax; Slow K; Lasix; Lanoxin;
Mellaril; Darvocettes; Serox 10 milligrams, 15 milligrams, and 30
milligrams prescribed by the same doctor the same day; Meclizine;
Meclomen; Compazine; and Ornade. I hope my pronunciation of
these was right.

Early in January 1984, while going through some medical bills of
my stepfather versus payments made I discovered something else. I
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separated these bills and came up with $80,000 in 1983, alone, for
my mother. Prescribed drugs accounted for $8,000 of that.

If this was not alarming enough, the same week I took her to
Elkins, WV, to a doctor-her physician-for a followup of two hos-
pital confinements. He talked to her for no longer than 4 minutes,
and he started writing. When he got to the fifth prescription I was
trying to see what was written down, not that I could have under-
stood it, but I wanted to see.

On the seventh one I questioned why so many drugs, and what is
the diagnosis, really expecting the worse. His answer was: "Mind
your own business. Go back to Tennessee where you belong, and I'll
take care of your mother." He was still writing. He never looked
up.

Again I tried to question, and was told that the law would be'
called and I would be bodily removed by the authorities. Needless
to say, I left his office with 10 prescriptions, my mother in tow,
who was almost to the point of hostility because I had questioned
this good doctor's motives that she could go to any time, day or
night. She could see him without an appointment. She could call
him any time she chose.

On January 17, 1986, I received the dreaded phone call and my
fears were confirmed. It was time to face the cold, hard facts. All
the paramedic at the station could tell me at this time was that
they had found here sprawled across the recliner totally lifeless, in-
coherent. He couldn't tell me anything else except that they had
taken her to the hospital.

Due to severe weather conditions I didn't arrive in Elkins until
the next evening. I learned that my mother had overdosed, did not
know where she was, why she was there, or even who I was.

My intention was to bring her back to Tennessee and try to get
some kind of help. I didn't even know what kind of help, but I
knew I had to do something.

I'm not really yet aware of the full circumstances of her admis-
sion or how she obtained the new doctor in the area; but apparent-
ly it didn't take this doctor but approximately 24 hours to figure
out that the illness my mother and he were about to do battle with
was drugs in the hospital.

He told me he understood my concern, but if he didn't control
the drugs, how did I think I was going to control them. In so many
words he told me, "No, you are not taking her back to Tennessee. I
am going to admit her to a nursing home here where they can con-
trol the administration of her medications."

Now, he didn't say reduce them, he just said control.
On February 28 Mom was still on the same amount of medica-

tions that she was given, as prescribed, and on schedule.
At this time, with consulting with the doctor, I was advised to

bring her back to Tennessee, start the possible elimination for Alz-
heimer's disease, which he thought she had.

Also at this time she was taking Sinemet. In August 1985, a
doctor told her and told me that it was possible that she had Par-
kinson's disease. So this was added to the list of medications.

In June 1986, she was diagnosed as early Alzheimer's and a
severe behavior problem-not necessarily related to the Alzhei-
mer 's.
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I realized that I couldn't control the drugs, and I was losing con-
trol myself, as well as with her very quickly. So I admitted her-
after checking out several nursing homes-to Life Care Center in
Erwin, TN. She was placed on the Alzheimer's Disease and Related
Disorders Unit, and she remained there for 2 months until they did
decrease some of the medications and her behavior became a little
bit more controllable.

She was then moved to the ICF Unit.
She is now down-and I think your report says seven medica-

tions a day, but as of last day she is down to five medications a
day. There are four others that are given P.R.N., but these are
monitored very closely.

You know, I can't give her the quality of life that she is getting
in this nursing home. I can't do it at home. I couldn't do it at the
other nursing home in West Virginia. They were not really inter-
ested in getting her off of the medications; only the fact that they
be administered the way they were prescribed.

You know, if our Medicare-and in some cases State Medicaid
programs and Health and Welfare benefits-can pay $80,000 a year
to create this Friday the 13th that they created for me and her as
well and her health, why can't we put this money to good use and
have some kind of means to control and educate doctors, pharma-
cies, and nursing homes not to do this.

I thank you.
The CHAIRMAN. Ms. Little, that is a rather shocking recitation of

the number of prescriptions given to your mother. Do you have any
particular advice, based on that experience, you'd like to pass on?

STATEMENT OF SENATOR JOHN CHAFEE
Senator CHAFEE. Mr. Chairman. May I briefly interrupt? Unfor-

tunately, I have got another conflict. Might I submit a statement
here at the beginning, just for the record?

The CHAIRMAN. Certainly, Senator Chafee.
Senator CHAFEE. Thank you.
[The prepared statement of Senator Chafee follows:]
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STATEMENT BY

SENATOR JOHN H. CHAFEE

AT

THE SPECIAL COMMITTEE ON AGING

ON

ADVERSE DRUG REACTION AMONG THE ELDERLY

MARCH 25, 1988

Mr. Chairman, I commend you for holding this hearing on this

very important issue. When we pass the Medicare prescription drug

benefit, this issue will become even more important.

The miracles of modern medicine have made life more

comfortable and more enjoyable for countless older Americans.

Conditions that were once completely debilitating -- like chronic

high blood pressure -- can now be controlled with the proper drugs.

But all too often, drugs are unintentionally misused, often

with tragic results. For a number of reasons we will be hearing

about today, elderly individuals must take particular care when

using medications. Physicians and pharmacists sometimes do not

communicate effectively with a patient and unfortunately, this can

lead to misunderstandings about how a drug should be used.

I hope today's hearing will shed light on this important

problem.
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The CHAIRMAN. Senator Grassley, would you have--
Senator GRASSLEY. I have a statement that I would submit, yes,

Mr. Chairman. And I'm also going to ask questions. But I'll wait
until my turn comes.

The CHAIRMAN. All right. Thank you.
Ms. LIrrLE. I'm sorry. I lost you there.
The CHAIRMAN. Ms. Little, you listed 16 different drugs, I believe,

at one time. Is how many prescriptions she took?
Ms. LirrLE. Sixteen. She ended up with 17.
The CHAIRMAN. Seventeen?
Ms. LIrrLE. Yes. She had Sinemet added to this list.
The CHAIRMAN. Based on that, is your best advice for the elderly

just an overall education program? Maybe we have to educate-we
can't call upon your mother, who was taking these drugs--

Ms. LIrrLE. No.
The CHAIRMAN [continuing]. To discern which ones are not neces-

sary. How do we go about this? You seem to have been thwarted in
your efforts to reduce the number until you had your mother
placed in Life Care. Is there any better way of avoiding this prob-
lem?

Ms. LIrTLE. There has to be a way with our modern technology.
I'm not saying that Mother got all of these prescriptions from one
doctor. There were two or three doctors involved.

But the damage was already done, and all this lady could do was
look at you and tell you, with this tremor, "I want a pill. Give me a
pain pill. Give me an orange pill."

Somewhere this drug store, or some of these doctors, had to know
that there was a problem. And what I was mainly interested in,
when I administered her in Tennessee and when I did bring her to
Tennessee was, "Let's have a little bit of control some way.' I final-
ly found this in Life Care.

If it needs to be that she ever can come outside, I do know what
to do now. I know that I have a doctor who will watch her medica-
tions.

Also, I have a pharmacist-which is the nursing- home pharma-
cist-that plays a key role with the nursing home, as well as the
physician, in the administration of the drugs. So we don't have this
overlap.

I think that there has to be an educational plan some place, and
I think it needs to start with the doctors andthe pharmacists.

The CHAIRMAN. A rather comprehensive educational program
among all of the professionals involved.

Ms. LIrr.E. Right.
The CHAIRMAN. Senator Burdick.
Senator BURDICK. Thank you for your testimony this morning.
There are a couple of things I would like to know.
There is no claim here that these drugs are not authorized by

the Food and Drug Administration, for example. They were legal
drugs at the time?

Ms. LrrrLE. I'm sorry. I can't hear you.
Senator BURDICK. Were these drugs approved by the Food and

Drug Administration and could legally be used?
Ms. LIrrLE. Legally I'm assuming they can be used. I don't know.

I'm not to this point yet.
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Senator BURDICK. I just want to know whether there is some
drug in here that has never been approved and involved in the
process.

Ms. LirrLE. Not that I'm aware of. FIdene was the only one that
I understood at one time that there was controversy about. I did
kind of check into that back in 1986.

Senator BURDICK. And they were administered by a physician, a
legally authorized physician?

Ms. LIrrLE. Yes, sir. They were.
Senator BURDICK. Well, what else could we do. What do you sug-

gest we do about this in the future?
Ms. LIrrLE. As I said, any doctor who can prescribe Imipramine

and Mellaril together, which I understand is a generic brand of
Thorazine-I don't know where this man got his training, but I'm
just a common person here with no medical knowledge, but to me
that spells trouble.

As I've said, we've got to do something. I'm not really aware of
where I need to go for help or how I need to go about it. I feel like
I have accomplished something with my mother-believe me-be-
cause I have seen a drastic turn around now. You can see more of
the Alzheimer's and not this monster.

You can take one and one and get two.
But you take one drug plus another drug and you put them to-

gether and you have really created something in some cases.
Senator BURDICK. What I'm interested in is what we can do

about it.
Ms. LIrTLE. What can you do about it?
Senator BURDICK. What do you suggest we do about it?
Ms. LIrrLE. A long range comprehensive study, please. Include

your doctors and your pharmacists in it.
Senator BURDICK. I would like to see what the pharmacists and

physicians are doing and help prevent this type of problem in the
future.

Ms. L'mLE. Yes.
Senator BURDICK. But you just testified that the drug had been

approved and administered by a doctor that was licensed.
Ms. LirrLE. Yes, sir.
Senator BURDICK. Well, I don't know where to go from there.

That's my problem. I'd like to help. I think the story you have told
is shocking. But what do we do?

Ms. LIi'rLE I don't really have the answer to that. The only thing
I had the answer to-or felt like I had the answer to at the time-
was to get her out of the circumstances and get her some place.
That's all I could do.

I couldn't bring charges against this doctor, and I can't say that
it was one doctor in particular. As I said, she is from a small town.
She would go to this doctor at 10 in the morning; at 1 in the after-
noon she would go to another doctor. She lived directly across the
street from a clinic. She would call over the clinic, the PA, his as-
sistant, is saying, "I can't prescribe a drug for you, but I will call
the doctor and tell him the symptoms," and this same doctor is
writing the same drug.

I have in Mr. Domenici's office two empty medicine bottles that
were written in the same day by the same doctor. One was filled in
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Elkins, the other one was filled in Belington. The same drug. The
same doctor.

Senator BURDICK. Did your mother see more than one doctor?
Ms. LIrrLE. She saw more than one doctor, but they did belong to

the same group. It was a group of five doctors.
Senator BURDICK. And they all prescribed the same thing at the

time?
Ms. LITTLE. What it was is; she would go in and one doctor would

prescribe these drugs. As I said, she would see another one, and he
would tell her, "Donnis, throw away the medicine that you got
from Dr. So-and-so. I am rewriting this." What he was doing was
duping it.

She had another symptom, so he has added another medicine in
there. Mama didn't throw it away. It was clutched in a little paper
bag or a shoe box with a rubber band around it, and you didn't
dare pick it up. You did not pick it up.

Senator BURDICK. I think we're holding these hearings to see how
we can prevent this from happening again.

Ms. LIrrLE. Yes.
Senator BURDICK. That is why I would like to know what you

suggest for the future. What can we do?
Ms. LIrTLE. Educate your pharmacists, your physicians, and your

nursing homes as well. Educate them to the problem in the elderly.
Show them how they can reduce it.

It can be done, as it has been done in the nursing home that
Mom is in. Her drugs have been eliminated better than 70 percent.
Better than 70 percent.

Senator BURDICK. In other words--
Ms. LITTLE. She is not taking-as I understand now she is taking

one psychotropic drug, and the milligrams are very low on that.
The other medications are: One is for dizziness; one is for a bladder
inconsistency, which is associated with the Alzheimer's.

Senator BURDICK. Then it is your contention that doctors and
nurses in this area are not adequately trained?

Ms. LITTLE. They are not. They are not.
The CHAIRMAN. Ms. Little, would part of this be avoided if the

labeling on the drugs warned that the overlapping or the counter-
balancing of the various drugs involved with the elderly might be
harmful?

Ms. LITTLE. It may help in some cases, but I'm sure in my moth-
er's case it wouldn't have.

The CHAIRMAN. It would not have helped?
Ms. LITTLE. It would not have helped her, because this problem

apparently started back several years ago. As I said, she didn't
read this label on this drug bottle. She didn't even know what she
was taking. It was just reach down in here and give me a pill. Get
a pill out. She didn't care what she was taking it for. She would
take the same pill for a headache as she would for dizziness.

So it may help in some cases, but it's not going to help in hers.
The CHAIRMAN. The education program, though, that you men-

tioned for pharmacists and physicians in treating a patient such as
your mother, also would require that they review very stringently
what she is taking, wouldn't it?
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Ms. LirrLE. Yes. And this is being done now. Her medicines are
reviewed.

The CHAIRMAN. Thank you.
Senator Grassley.

STATEMENT OF SENATOR CHARLES GRASSLEY
Senator GRASSLEY. Ms. Little, I don't have any questions of you,

but I do appreciate very much your testimony, and am glad I got in
on the tail-end of it so that I could hear your real, live experience
with problems that this committee is trying to address.

Of course, Mr. Chairman, I compliment you for having these ex-
amples. We do need to know how things are really working out
there at the grass roots.

Mr. Chairman, even though I don't have questions of this person
and I have submitted my testimony, I'm only going to be able to
stay here until 11. But just in case I don't get a chance to ask ques-
tions of Doctor Colinger, Avorn, and Simonson, I would like permis-
sion to submit those for the record and explain to them, if they are
here, that I had a conflict. But I do have some questions I would
like to have them answer in writing.

[The prepared statement of Senator Grassley follows:]

87-471 - 88 - 2
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STATEMENT OF SENATOR CHARLES E. GRASSLEY AT A HEARING OF THE
SPECIAL COMMITTEE ON AGING ON 'ADVERSE DRUG REACTIONS IN THE

ELDERLY

MR. CHAIRMAN, I THINK YOU HAVE CHOSEN A VERY GOOD TOPIC TO

LOOK INTO TODAY. I ONLY HOPE THAT WE WILL HAVE NOT ONLY A GOOD

HEARING, BUT SOME PRODUCTIVE FOLLOW-UP TO IT.

BECAUSE I MUST SAY THAT ALL OF THE CONCERNS THAT I FEEL

SURE WILL BE RAISED TODAY ARE NOT NEW CONCERNS.

IN FACT, IT SEEMS TO ME THAT THE CONGRESS, AND OTHER

OFFICIAL BODIES, HAVE INQUIRED INTO THESE PROBLEMS BEFORE ON

MANY OCCASIONS. THE BRIEFING MATERIALS YOU DISTRIBUTED TO US

PRIOR TO THE HEARING NOTED THAT THIS COMMITTEE HAD A HEARING ON

DRUG MISUSE IN 1983.

I KNOW THAT THE 1981 WHITE HOUSE CONFERENCE ON AGING

LOOKED INTO THE TOPIC OF DRUG MISUSE AMONG THE ELDERLY. I

THINK I CAN EVEN REMEMBER HEARINGS ON THIS GENERAL TOPIC WHEN I

WAS ON THE HOUSE COMMITTEE ON AGING YEARS AGO.

SO IT'S NOT A NEW TOPIC. IT'S A GOOD TOPIC. BUT NOT A

NEW ONE.

NOW, IT CERTAINLY IS THE CASE THAT WE HAVE MADE GREAT

PROGRESS IN RECENT YEARS IN THE DEVELOPMENT OF PHARMACEUTICALS

THAT HELP THE OLD, AND, INDEED, PEOPLE OF ALL AGES, OVERCOME

ILLNESS AND DISABILITY MORE EFFECTIVELY AND MORE CHEAPLY THAT

WAS THE CASE IN PAST TIMES.

WE HAVE ALSO MADE SOME PROGRESS THROUGH LEGISLATION IN

RELATED AREAS. IN THE 99TH CONGRESS, WE INCLUDED IN WHAT

BECAME PUBLIC LAW 99-660, S. 2489, A BILL INTRODUCED BY SENATOR

KENNEDY OF WHICH I WAS A PRIME COSPONSOR AND ON WHICH I HELD A

HEARING OF THE SUBCOMMITTEE ON AGING WHEN I WAS CHAIRMAN. THE

PURPOSE OF THAT LEGISLATION WAS TO IMPROVE THE TRAINING OF

PHYSICIANS IN GERIATRICS.

UNFORTUNATELY, DISPITE THE FACT THAT WE HAVE BEEN

CONCERNED ABOUT MANY OF THE SAME PROBLEMS WE WILL HEAR ABOUT

TODAY, WE DON'T SEEM TO BE ANY CLOSER TO IMPROVEMENT IN ANY OF

THESE MATTERS THAN WE WERE WHEN I WAS ON THE HOUSE AGING

COMMITTEE YEARS AGO.
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WE HEARD THEN:

o OF OVER-MEDICATION, PARTICULARLY OF NURSING HOME

RESIDENTS,

o OF MULTIPLE DRUG USE BY THE ELDERLY WITH THE ATTENDANT

PROBLEMS OF DRUG INTERACTIONS,

o OF POOR PATIENT COMPLIANCE WITH PRESCRIPTION DRUG

THERAPIES,

o OF PHYSICIANS WHO ARE LESS THAN WELL-INFORMED ABOUT HOW

DRUGS AFFECT THE OLD,

o OF ADVERSE DRUG REACTIONS OF VARIOUS KINDS

THAT IS WHY I SAY, MR. CHAIRMAN, THAT I HOPE THAT THERE IS

SOME FOLLOW-UP TO THIS HEARING, SO THAT THE NEXT TIME WE REVIEW

THIS AREA WE CAN POINT TO REAL ACHIEVEMENT.

IN ANY CASE, THIS IS A GOOD SUBJECT FOR THIS COMMITTEE TO

TAKE UP, AND I APPRECIATE THE OPPORTUNITY YOU ARE PROVIDING US

TO REVIEW WHERE WE ARE ON THESE PROBLEMS NOW.

THAT IS ALL I HAVE FOR THE MOMENT, MR. CHAIRMAN. I LOOK

FORWARD TO THE TESTIMONY.
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The CHAIRMAN. All right. Thank you. We will submit them in
writing for you, Senator Grassley.

[The questions prepared by Senator Grassley are included with
other questions that were incorporated into followup hearing let-
ters sent by Chairman Melcher to Dr. Avorn, Dr. Colinger, and Dr.
Simonson. These letters and letters of response can be found in ap-
pendix, p. 128.]

The CHAIRMAN. Thank you very much, Ann, for your testimony
and your willingness to share with us a very bad example of over-
use of prescription drugs.

Ms. LIrrILE. Thank you. I wish you all the success in the world.
The CHAIRMAN. The next witness is Ms. Wilda Henry from

Golden Gate, FL.

STATEMENT OF MS. WILDA HENRY, GOLDEN GATE, FL.
Ms. HENRY. Senator Melcher and committee, I don't take pleas-

ure in having to bring up this situation again, since it has been
quite a trauma to me when I have had a very active mother, and in
such a short period of time I have a vegetable. But I am doing this
for the main reason of helping others that are in a position such as
she.

Prior to her illness of organic brain syndrome Mother was 83
years old and was very active for her age. In her earlier years she
had owned two restaurants. She lived in Naples at the time she
became ill. She was semiretired at that time, did housework in
homes, and drove her own car.

Beginning in November 1986-you'll see this is a very short
period. It isn't a long time like the last one. This all happened so
fast. In November 1986, I noticed that she was doing odd things
like calling and asking what day it was. Maybe a half hour later
she would call and ask me again what day it was. She would start
out in the car and get confused and drive until she could find her
position. It has been known of her to call my aunt and give her
location and ask her where she is, and they have gone and picked
her up.

So in December 1986, she was picked up for speeding-71 miles
an hour in a 35-mile zone. Her excuse at that time was, "I'm run-
ning out of gas and I was hurrying to the station." So at this time I
had her license taken from her to stop the driving.

This upset me. You never know what can happen nowadays.
Finally, in February 1987, I admitted her to Naples Community

Hospital. She was cared for by a psychiatrist, neurologist, and in-
ternist. They did a full workup and examination on her and the
primary diagnosis was organic brain syndrome. The doctor said
that she needed constant supervision in a nursing home.

I searched and searched for a nursing home. There's no way we
would afford a nursing home at $3,000 a month.

I finally got her into Medicaid then.
When she was discharged from the hospital, the doctors pre-

scribed for her trip to the nursing home 1 milligram of Haldol as
needed, and one-fourth milligram of Haldol three times a day as
needed after she had been admitted to the nursing home.



33

It wasn't easy to find a nursing home with a Medicaid bed, but I
did find one in Venice, FL, which was about 100 miles from where
I live.

I got her into the nursing home in Venice in February-Febru-
ary 27. It seemed like a nice place. It was a beautiful facility. It
was clean and neat.

I called her every day from home and talked to her. When I
would call I would first ask them her condition before I talked to
her, and I was told she was doing just fine.

Four days after she was admitted to the nursing home, on March
2, they had rushed her to the Venice Hospital. They asked me to
come right away. I chartered a plane and was there in a half hour.

I found Mother in the emergency room. I asked her what had
happened, and she said she didn't know. She said she got sick and
vomited. And this was all that I could ever get out of her.

I was there many, many hours. I asked the emergency room
doctor what was wrong with her. He said, "Sometimes older peo-
ples' hearts stop beating, and then it just starts beating all by itself
and really no reason."

There's nothing else you can say. This is what they say, and
that's that.

So Mother was admitted to the Venice Hospital. She was there
for 2 days, and did fine. Then she was returned to the nursing
home on March 4.

I called every day and visited Mother on the weekends during
March. I noticed that she began to have tremors or shakes-what-
ever they want to call it. I know now what I would call it.

She had always fed herself and she enjoyed going down to the
nursing home dining room because she liked to mix with people.
The next time I went I noticed that she was-I was shocked to see
it-she was tied into a wheelchair and drooling and was wet.

There was one other time I had gone in to see her after she got
out of the hospital. I asked if I could take her out to eat, and they
said yes. So I took her out to eat, and the first thing she did when
they served her food was just start eating with her hands. This is
not my mother.

But, anyway, I was shocked to see her in that condition. That
was around March 12.

I later went up-and my aunt went with me and a friend of my
mother's who Mother used to work for. That was on March 30. I
stopped at the administrator's office because the whole time she
had been there I had never talked to an administrator or anyone in
the offices at all. It always seemed as if they weren't available.

So March 30 we also found her out in the hall strapped in a
wheelchair, and she was drooling and wet. My aunt and this friend
walked right by her in the hall and they didn't even know her, she
looked so bad.

In 5 weeks time I had a mother that went from a very active
lady to a vegetable. When I found her this last time like this I
went to the phone and I called my doctor in Naples and I started to
talk to him. He said, "Wilda, get her out of there as fast as you
can." He said, "I know what they're doing to her. I don't even want
to hear any more about it. Bring her to me as soon as you can."
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So I took her to the hospital in Naples and she was completely
out of it. She knew none of us. She didn't even know we put her in
the van to bring her home. She didn't know anything. She was
completely out.

We got her to the Naples Hospital and the same nurse that was
on duty when Mother was being evaluated-it was one of the
nurses that came down to help us with her-said, "This is not
Cecile, is it?" I said, "That's her." She said, "I cannot believe it."

By the way, I have pictures here that were taken before she
went in and when she left the Venice Hospital.

So the doctors then said that-after they saw her, the doctor at
the hospital said to me, "The damage is done." I then found out
that she had liver damage and had the early stages of Hepatitis.
There was a note in Mother's medical records made by her doctor
at the hospital on April 5 that reads-it started out that they were
giving her B-12, and she was "getting frequent large doses of
Haldol, 2.5 to 5 milligrams at one time. She continued to be agitat-
ed and combative." That was the report that the hospital gave me
when I removed her back to Naples.

So Mother was given no more Haldol then at Naples, and she got
somewhat better. While in the hospital she began to eat again, and
the shakes never went away. She still has the shakes. Don't get me
wrong-they are cut down, because she had been shaking so badly
she couldn't eat. She now can feed herself.

The doctor said she definitely is suffering from liver damage
caused by the Haldol.

Mother was in the hospital until May 1 when she was trans-
ferred to another nursing home in Naples.

Gentlemen, that's it.
The CHAIRMAN. Ms. Henry, the 5 months you described were No-

vember, December, January, February, and March. November and
December 1986, and January, February, and March 1987; is that
correct? Those 5 months?

Ms. HENRY. That's right.
The CHAIRMAN. And your mother went from an active

woman--
Ms. HENRY. Very active woman.
The CHAIRMAN. Very capable of taking care of herself.
Ms. HENRY. In fact, when we took her in the hospital for evalua-

tion in the beginning they had to posey her in the bed all of the
time because she was either wanting to wash the walls in the bath-
room or do some kind of work.

The CHAIRMAN. And then at what point was Haldol first pre-
scribed?

Ms. HENRY. When they put her in for evaluation she would get
combative in there because she wanted to get up. If they poseyed
her down she got furious.

Then a psychiatrist said that just a little bit of Haldol will calm
the mind down so she can think better.

The CHAIRMAN. Well, that was 1 milligram a day.
Ms. HENRY. About one.
The CHAIRMAN. Is that correct?
Ms. HENRY. I'll tell you here in a minute. Yes. That's right. One

a day. And then--
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The CHAIRMAN. Routinely? One milligram a day?
Ms. HENRY. Yes. And then PRN I think was one-quarter.
The CHAIRMAN. One-quarter?
Ms. HENRY. Yes.
The CHAIRMAN. Oh. There is another drug that was prescribed at

that time?
Ms. HENRY. No. Before my mother ever went to the hospital you

couldn't even get an aspirin down her, let alone a pill. Of course,
that is liquid.

The CHAIRMAN. Well, as I read your testimony on this particular
time it was 1 milligram as Haldol.

Ms. HENRY. Okay. That was when she was transferred to Venice.
He gave her the 1 milligram for the trip.

The CHAIRMAN. I see. And then every day after that one-fourth
milligram of Haldol three times a day?

Ms. HENRY. If needed.
The CHAIRMAN. That was in the hospital?
Ms. HENRY. That was in the hospital. Yes. Then, when she went

to Venice, that was February 27.
The CHAIRMAN. Now, according to the records at the nursing

home after the 27th, your mother received a greatly increased
dosage of Haldol-sometimes as much as 20 milligrams per day?

Ms. HENRY. Correct.
The CHAIRMAN. Now, is it your contention that the increased

dosage of Haldol caused extreme damage to your mother's health?
Ms. HENRY. Oh, yes. She constantly now complains of the pain

up in through here, and, of course, that's the liver situation.
The CHAIRMAN. Liver damage?
Ms. HENRY. Yes. And the hepatitis was-that was no doubt

there. You could tell it. A layman could tell that.
The CHAIRMAN. After about 31 days of that-or 33 days of that-

you brought your mother -
Ms. HENRY. Back to Naples.
The CHAIRMAN. Back to Naples? To the hospital?
Ms. HENRY. Yes. Correct.
The CHAIRMAN. And no more Haldol from that point on?
Ms. HENRY. No.
The CHAIRMAN. And while there has been some improvement

since that time, your testimony is to the effect that the heavy
dosage of Haldol had caused her liver damage and health deteriora-
tion of some--

Ms. HENRY. Oh, yes.
The CHAIRMAN [continuing]. Some magnitude. Thank you very

much.
Senator Grassley.
Senator GRASSLEY. Mr. Chairman, again I appreciate this lady's

testimony, particularly because it is an actual one for us. But I do
not have any questions for her. I will save my time for the other
witnesses.

The CHAIRMAN. Senator Simpson.

STATEMENT OF SENATOR ALAN SIMPSON
Senator SIMPSON. Mr. Chairman, I thank you.
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Mr. Chairman, I want to thank you for the sincere effort you do
make to cover the spectrum of these issues of the elderly. It cer-
tainly is a great effort on your part and the part of the staff, and I
want to be a contributor to the effort and not be obdurate and ag-
gressive. I do intend to participate. I have in the past, and I will do
more.

Thank you for this timely hearing on the potential for adverse
drug reactions in the elderly. It is something that intrigues me
greatly, having practiced law for 18 years and seeing people seri-
ously affected by this.

I have a mother-in-law in a nursing home at the age of 87. My
own parents are 90 and 87 and require intensive care. It is a very
serious problem.

I see your remarks and have listened to some of them. I thank
you for that. These concerns with your mother are very real.

What steps do you think we can do and use to prevent this? We
have such a diverse senior population. Some people-you indicated
your mother had never even taken an aspirin. That was the way
she was and the way she lead her life. Then she suddenly came to
this Haldol usage. Some people carefully read the prescription ma-
terial. Some people even go to the drug store and get the pharma-
cological report. Others don't do anything-they just take it and
say nothing, or take one and go to another doctor and get another
thing. I've watched that when I was practicing law.

It was a small town. I'd go and I'd say, "Doctor, do you know
that lady brought in a prescription to me the other day? Let me
tell you what it was." And he would say, "What. I can't believe it."
And then I began to check around and you'd find that true. It's a
very real thing, and destructive-terribly destructive.

But I guess, without taking additional time: what do you think,
as a concerned, loving daughter, the Federal Government should do
here? What should we do?

[The prepared statement of Senator Simpson follows:]
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STATEMENT BY SENATOR SIMPSON

ADVERSE DRUG REACTION HEARING

SENATE SPECIAL COMMITTEE ON AGING

MARCH 25, 1988

I THANK THE CHAIRMAN FOR THIS TIMELY HEARING ON THE POTENTIAL FOR

ADVERSE DRUG REACTIONS IN THE ELDERLY. THIS IS A REAL CONCERN FOR MANY

OF THE ELDERLY WHO NEED TO TAKE PRESCRIPTION MEDICATIONS ON A DAILY

BASIS. THIS KIND OF HEARING HAS THE POTENTIAL TO TAKE FULL ADVANTAGE

OF THE OVERSIGHT CAPABILITIES OF THIS COMMITTEE. MOREOVER, WITH THE

IMMINENT CREATION OF A DRUG BENEFIT UNDER THE MEDICARE PROGRAM, IT IS

IMPERATIVE THAT WE REVIEW THE POTENTIAL PROBLEMS THE ELDERLY MAY

CONFRONT IN TAKING ANY MEDICATION AND THE MECHANISMS AVAILABLE TO

PROTECT THEM FROM INAPPROPRIATE OR EXCESSIVE DRUG USE.

THIS IS NOT TO QUESTION THE NEED FOR PRESCRIPTION DRUGS, THEIR

BENEFITS IN SAVING LIVES AND HELPING US TO LIVE LONGER ARE WELL

DOCUMENTED. NOR CAN WE BLAME ANY ONE PARTY, SUCH AS THE PHYSICIANS OR

DENTISTS, THEIRS IS A PROFESSIONAL JUDGEMENT THAT COMES WITH EXPERIENCE

IN "PRACTICE." RATHER, ANY BALANCED DISCUSSION WOULD HAVE TO REALIZE

THE RESPONSIBILITY OF ALL PARTIES INVOLVED: THE PATIENT, THE FAMILY OF

THE PATIENT, THE HEALTH CARE PROVIDER, THE PHARMACEUTICAL COMPANIES,

AND THE FEDERAL AGENCIES. INDEED, THIS IS A COMPLEX ISSUE THAT

REQUIRES CONSIDERATION OF ALL ASPECTS OF THE PROBLEM AND POTENTIAL

SOLUTIONS.

WE ARE INDEED IN AN AGE WHERE THE ADVANCES IN HEALTH CARE

TECHNOLOGY ALLOWS US TO LIVE LONGER AND ENJOY OUR REMAINING YEARS TO A

GREATER DEGREE THAN EVER BEFORE. HOWEVER, THIS MARVELOUS TECHNOLOGY IS

A DOUBLE-EDGED SWORD. IT ALLOWS US TO LIVE LONGER BUT IT MAY SURPASS

OUR ABILITY TO MONITOR NEW ADVANCES AND THEIR ADVERSE EFFECTS.

IN ADDITION, AMERICANS EXPECT A GREAT DEAL FROM THEIR HEALTH CARE

PROFESSIONALS. THEY ARE SEEN AS HEALERS AND PROVIDERS OF MIRACLE DRUGS

AND MACHINERY THAT WILL TAKE CARE OF EVERYTHING. THESE EXPECTATIONS

MAY-LEAD TO A CERTAIN COMPLACENCY. PEOPLE WANT TO BELIEVE THAT THE

REVERED "GOOD OLE DOC" WILL TAKE ON THE RESPONSIBILITY FOR FINDING A CURE.

UNFORTUNATELY, THIS BELIEF ALSO TAKES THE RESPONSIBILITY FOR HEALTH

CARE AWAY FROM THE INDIVIDUAL.



38

EDUCATION OF THE ELDERLY MAY THEREFORE HELP TO REDUCE THE PROBLEM OF

EXCESSIVE PRESCRIBING OR ADVERSE REACTIONS BETWEEN DIFFERENT DRUGS. A

NUMBER OF STATES CURRENTLY HAVE PROGRAMS THAT EDUCATE THE ELDERLY ABOUT

THE PROBLEMS THEY MAY FACE WHEN THEY GO TO A DOCTOR WHO MAY NOT BE

AWARE OF THEIR UNIQUE REQUIREMENTS. THE ELDERLY SHOULD KNOW THE

POTENTIAL FOR ADVERSE REACTIONS, ASK QUESTIONS AND TAKE RESPONSIBILITY

FOR THEIR OWN HEALTH CARE.

THE ELDERLY ARE ALSO A VERY DIVERSE GROUP OF INDIVIDUALS, WITH

VARYING NEEDS. THERE IS NO "TYPICAL" REACTION TO DRUGS FOR ELDERLY

PERSONS. I TRUST WE WILL NOT FALL INTO THE HABIT OF THINKING THE

ELDERLY CAN ALL BE LUMPED INTO THE SAME GROUP AND WE CAN FIND "A RIGHT

WAY" TO MEDICATE ALL OF THEM.

EDUCATION OF HEALTH CARE PROFESSIONALS IS ALSO IMPORTANT. AS

PEOPLE LIVE LONGER THEY HAVE MORE MULTIPLE AND CHRONIC DISEASES. IT

DOES TAKE AN INCREASED AWARENESS ON THE PART OF THE HEALTH CARE

PROFESSIONAL TO KEEP UP WITH THE LATEST DEVELOPMENTS AND KNOW DRUG

INTERACTIONS AND THE PROBLEMS POSED BY GERIATRIC MEDICINE. WE WILL

HEAR ABOUT SOME OF THE "OUTREACH" PROGRAMS THAT ARE DESIGNED TO EDUCATE

OUR HEALTH CARE PROFESSIONALS.

THERE IS ALSO THE FOOD AND DRUG ADMINISTRATION. I AM TOLD THEY

WERE NOT EXPECTED TO BE AT THIS HEARING, BUT WE WILL HAVE AN

OPPORTUNITY TO HEAR OF THEIR EFFORTS AT FUTURE HEARINGS, WHEN WE WILL

HAVE A MORE COMPLETE EXAMINATION OF THE PROBLEM AND POSSIBLE

SOLUTIONS. I TRUST THE FDA WILL BE GIVEN ADEQUATE NOTICE SO THEY CAN

BE AVAILABLE FOR THOSE HEARINGS.

AGAIN, I COMMEND THE CHAIRMAN FOR CALLING THIS HEARING. THIS IS A

COMPLEX AND IMPORTANT ISSUE FOR THE ELDERLY. IT INVOLVES A GREATER

AWARENESS OF THE HEALTH CARE PROBLEMS ASSOCIATED WITH GROWING OLD AND

THE ABILITY OF OUR MIRACULOUS TECHNOLOGY TO OUTPACE OUR ABILITY TO COPE

WITH IT. I LOOK FORWARD TO A MOST PRODUCTIVE HEARING.
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Ms. HENRY. Gentlemen, I'm here to tell you these nursing homes
have really got to have some checking done on them. I'm telling
you I know other things also.

You can sit back. I spend a lot of time with Mother now. Believe
me, there is not a day that goes by that I'm not there. I'm there
every day now. But, of course, she's closer, too. It made it very
hard when she was 100 miles away.

I do know that there are drugs given in nursing homes without
the OK of the doctor. Now, I know that. I have the proof of it.

So Mrs. Jones is over here and she's just throwing a fit. She's
combative. We can't get ahold of the doctor, so we go over to Mrs.
Brown's medicine and we get a pill there to settle Mrs. Jones down
until we can get ahold of the doctor to repay the bill. I've seen it
done.

Who knows? Was that pill for that lady? This could cause her
more damage than it could good.

I'm not just here telling you this. I have it in black and white.
But, number one, naturally our nursing homes all need better

trained people. There is no way that you people can put one nurse
in charge of a whole nursing home and everything be run right as
far as the medication. They're just spread too thin. That's all.

Senator SIMPSON. Well, I thank you, Mr. Chairman. Our job is
oversight. I think that should be one of our greatest tasks, over-
sight.

At least last year in last year's reconciliation bill, which we sup-
ported, we had greater quality controls for federally reimbursed
nursing homes. I think we'll be pursuing that with ever greater
care.

It is always stunning to me how you can get people to work in
there. Once you've spent your days in there like you have and my
wife and I have that is-and then they get paid $6, $7, $10. It often
is not enough for what--

Ms. HENRY. You know what I'm saying, then, don't you?
Senator SIMPSON. I sure do. And I believe what you say when you

find a person just thrashing around for hours calling one word.
Ms. HENRY. That's right.
Senator SIMPSON. And then finally the nurses just-you know,

they smile a lot, but they want to figure out how to do something
about that person.

Ms. HENRY. You've got it. That's right.
Senator SIMPSON. I thank you very much.
Ms. HENRY. All right.
Senator SIMPSON. You're a very effective witness, Ms. Henry.
Ms. HENRY. Thank you.
Senator SIMPSON. Thank you.
The CHAIRMAN. Thank you very much.
I'm going to call our next witnesses as a panel. Dr. Colinger has

a very busy general medical practice in Erwin, TN. He's also the
medical director of the Life Care Center Nursing Home in Erwin,
TN.

I'd like to have, as a second member of the panel, Dr. Jerry
Avorn of Boston, MA. Dr. Avorn is the Director of the Program for
Analysis of Clinical Strategies at Harvard University Medical
School, and he's also an associate professor in the school's Depart-
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ment of Social Medicine and Health Policy. He is one of the fore-
most authorities on the elderly and their use of prescription drugs.

The third member of our panel will be Dr. Simonson, who comes
all the way from Oregon. He is a respected authority in the field of
geriatric pharmacology.

I'd like to have all three of you approach the witness table at one
time as a panel.

Perhaps now we will get some solid, professional advice on what
the best steps are to alleviate the problems of adverse drug reac-
tions, the problems of the elderly taking too many different types
of prescription drugs, and too much, in some instances, which
causes damage to their health.

Perhaps you could lead off, Dr. Colinger, with your testimony.

STATEMENT OF J.W. COLINGER, JR., M.D., MEDICAL DIRECTOR,
LIFE CARE CENTER NURSING HOME, ERWIN, TN

Dr. COLINGER. Thank you, Senator Melcher and committee mem-
bers.

I really don't know why I was chosen to be here. I am a family
physician from a rural area in Tennessee. I have no academic
qualifications like my colleagues up here, other than--

The CHAIRMAN. Well, Doctor, you are chosen because you are out
there doing a particularly good job in a nursing home. We stum-
bled on to that fact. Don't be modest about it. We need your input.
We need your experience.

Dr. COLINGER. Thank you, Senator.
Drug utilization in the nursing home that I work at is an on-

going process where we evaluate initially when an individual
comes to our facility on a monthly basis.

I have submitted to you a brief detailing the program which we
follow at our facility, and rather than bore you through the details,
I will give you some of the highlights.

Using a concurrent review of our drug utilization, we have been
able to eliminate 86 percent of psychotropic medications-either
reduce or eliminate them. We have been able to maintain a facili-
ty-wide medication-per-patient average of 3.1 to 3.7, where the na-
tional average is approximately 6.1.

Economically, in Tennessee, if we use those figures extrapolated
across the 28,000 nursing home beds in Tennessee, an average cost
per medication-and my source on this is Ron Graham, the Direc-
tor of Pharmacy for Tennessee Medicaid-that translates, on a
Tennessee level, to a $15,750,000 savings on medications alone.

You have heard some testimony from two individuals involved
with their mothers. And, unfortunately, that is not an uncommon
horror story in nursing home facilities.

I think there are ways to eliminate that problem. I will address a
little bit of that briefly.

At our facility we have a monthly visit, at which time we visit
each patient. We also have a monthly staff meeting in which we
focus in directly on drug review. Part of the parameters that we
focus in on are duplications of medications. If an individual is on
more than one drug of a particular type we ask why, and we try to
eliminate one. An example would be two antidepressants.
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We address PRN abuse. This is medication that has been pre-
scribed by a physician for occasional use at the discretion of the
nurses. You've heard where, perhaps in Florida, this was abused.
Or another patient's medication was prescribed for an individual.

We limit the number of medications that are available for as-
need use by the nursing staff. And we almost never utilize a PRN
for a psychotropic medication. We just don't do that.

We compare their medications with their established medical di-
agnosis. If their medications aren't justified by the diagnosis we
eliminate the medication.

We review anyone in the facility that has more than seven medi-
cations at any one time. This chart is reviewed by me, personally,
as the medical director and, if necessary, the physician attending is
consulted.

We review the use of narcotic medications in our facility.
We also get an average report of the number of patient medica-

tions per patient-the 3.1 to 3.5 that we average.
We also receive an ongoing report of the number of patients re-

ceiving psychotropic medications. In this regard, one of the things
that we ve done in our facility is institute a drug holiday for psy-
chotropic medications. For a 7-day period each month patients in
our facility on this class of medications are totally taken off of this
type of drug for a twofold reason. One is to reevaluate its necessity.
Another one is to try to prevent some of the ADR's-adverse drug
reactions-that are common with this class of drugs.

Utilizing this we have been successful in removing or reducing
86 percent of this class of medications in this facility.

The question has to come up: Why would a rural nursing home
in Tennessee attempt to do this? That question has been battered
around. The basic answer is: We believe that this improves the
quality of life of our residents.

The nursing home has no financial interest in doing this. In fact,
it creates problems for both the physicians and the staff. It is a
whole lot harder to chase somebody around wandering around that
is disoriented than it is to overmedicate them, but that's not our
philosophy. We don't chemically or physically restrain folks. We
believe this inhibits their quality of life, and also contributes to a
number of their ongoing health problems.

You gentlemen have addressed the primary questions of what do
we do about the problem. I would suggest that you need to consider
at least four areas.

One has been mentioned by Senator Domenici. It involves physi-
cian education and outreach and monitoring. An obvious thing that
you could do is add a section on geriatrics to the PDR. That doesn't
get around the problem with physicians reading the PDR or physi-
cian education. I would second and third your idea that the physi-
cians do need educating in regard to geriatric medication.

I think, also, part of the burden lies on the individual patient
and the family member responsible for that patient's care. They
need to be educated about polypharmacy. Too many of the patients
go from physician to physician. I am in private practice, also, and I
know it happens, but I don't always know about it. Family mem-
bers may or may not know about it. So part of the burden lies on
the patient and their family members.
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Another aspect of solution to the problem involves facility and
pharmacy monitoring-facility monitoring, like happens in our
nursing home. We do drug utilization review on a monthly basis. I
wouldn't mind seeing that at all as a requirement in nursing home
facilities.

Pharmacies are in the same situation as physicians. They are not
always the sole source of medication for one individual. Most of
them are on computers now. They can punch up a profile. But if a
patient goes to other pharmacies, they don't know what the other
one is doing.

The fourth aspect of it is Medicaid/Medicare monitoring. Some-
body has to have the total picture regarding drug utilization on
these individuals. I would assume the people who pay the bills do.
It wouldn't be unreasonable to me, as a physician, that the Federal
Government would develop a program whereby certain number of
medications are approved, certain number of medications are not
approved, and a limit placed on total numbers.

If these four areas are not all addressed, something is going to
fall through the safety net. You can't just concentrate on physician
education. You can't just concentrate on PDR changing their litera-
ture. You're going to have to do all these parameters, or else
people are going to fall through the safety net and they are going
to end up with polypharmacy, as we've heard.

Thank you.
[The prepared statement of Dr. Colinger follows:]
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Drug utilization review should be an integral aspect of quality assurance in all nursing

home facilities. This review process should utilize a multidisciplinary approach which

involves the medical director, director of nursing, administrator, and other allied

personnel. We at Life Care Center accomplish this review by using a four step process

which starts upon the arrival of the patient at our facility and continues concurrently

through their discharge. These steps are as follows:

I. Development of the patient's problem list.

11. Initial evaluation of drug utilization in relationship to the problem list.

Ill. Concurrent drug utilization review.

IV. Initiation of a drug holiday for psychotrophic medications.

1. Development of the Problem List

An accurate determination of each patient's diagnoses and problems upon admission is a

critical starting point in the overall management of the nursing home patient. This is

accomplished through a careful review of the patient's medical records, by a complete

history and physical examination, and by obtaining appropriate laboratory tests.

II. Evaluation of Drug Utilization in Relation to the Problem List

Nursing home patients in particular and the elderly in general are clinically challenging to

any physician. As people age most disease processes are increasingly prevalent and the

potential array of available medications is complex. Patients suffering from drug side

effects and polypharmacy are all too common upon admission to our facility. After a

problem list has been developed for the patient, a review of their present medications is

performed. If the patient is on unnecessary medications, these are stopped.

111. Concurrent Drug Utilization Review

Drug utilization at our facility is monitored using a two-step approach. Monthly, at the

time of the physician-patient visit, medications are reviewed with the director of nursing

and any deletions or additions are made. Additionally at our monthly staff meeting, a

facility-wide report is given which reviews the following:
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2.

1. Duplication of medications - multiple medications being

given for the same problem. Example - a patient receiving two

antidepressant medications.

2. PRN abuse -medications which are ordered on an as needed

basis and are given routinely.

3. Medications vs Diagnosis - the diagnosis does not justify a

particular medication.

4. More than seven medications - any patient who is receiving

more than seven regular medications has their chart reviewed by the

medical director and if necessary is discussed with the attending

physician.

5. Narcotic medications - the charts of patients receiving this

class of medication are reviewed for appropriateness.

6. A facility-wide report is given for the average number of

medications per patient and the previous month's comparison is noted.

7. A facility-wide report is given for the percentage of patients

receiving psychotrophic medications and the previous month's

comparison noted.

IV. Drug Holiday for Psychotrophic Medications

A drug holiday is a period of time in which a medication is discontinued for the purpose

of evaluating continued need and/or to prevent or delay possible adverse drug reactions. In

May of 1986 we instituted a drug holiday program for major and minor tranquilizers. A

total of 32.6% of our patients were on this category of medication at the onset. At the end

of a one week period free of these drugs only 14, or 13.8%, of our patient population were

placed back on this class of medication.
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D R U G H O L I D A Y

May 17, 1986

Life Care Center of Erwin

Larry Hodge, Administrator
J. W. Colinger, M.D., Medical Director

Susie Hutchings, R.N., Director of Nursing

D R U G H O L I D A Y

Drug Holifay: A drug holiday is a period of time in
ich cartain medication is to be discontinued as

designated by the physician for the purpose of preventing
or delaying adverse reactions of the medication and
evaluation of the continuing need for the medication.

Comments by Medical Director: In May of 1986, we at
Life Care Center of Erwin have instituted a drug holiday
program for major and minor tranquilizers. The rationale
behind this is twofold:

1. We wanted to see what impact the elimination
of these mind-altering drugs would have on the
patient, thereby determining the need for
continuation;

2. To eliminate, if at all possible the potential
side effect of tardive dyskinesia.

To date, our experience with this program has been
very positive. We have found that 57Z of our patients
taking these types of drugs can be successfully taken
off and maintained off these medications.

Rationale: Patients placed on certain types of medications
are at a higher risk for developing possible side effects
and adverse reactions. The adverse reactions and side
effects of antipsychotic agents need to be reduced as much
as possible in the nursing home environment. Adverse
reactions such as extrapyramidal reactions - neuromuscular
reactions have been reported frequently. In most patients,
these reactions involved Parkinson-like symptoms which,
when first observed, were usually mild to moderately severe
and usually reversible. Other types of neuromuscular
reactions (motor restlessness), dystonia, akathisia,
hyperreflexia, opisthotonos, oculogyric crisis (see
attached list of definitions) have been reported far
less frequently, but were often more severe.
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All antipsychotic agents have been associated with
persistent dyakinesias. Tardive dyskinesia may appear insome patients on long term therapy. The risk appears to
be greater in elderly patients on high-dose therapy,
especially females. The symptoms are persistent and in
somefpatien appearfirreave ible - There is no knownaffective tre~atment for tarTdive'dyakinsia.

Other CNS effects may include insomnia, restlessness,
anxiety, euphoria, agitation, drowsiness, depression,
lethargy, headache, confusion, vertigo, grand mal
seizures, exacerbation of psychotic symptoms including
hallucinations and catatonic-like behavioral states
which may be responsive to drug withdrawal and/or
treatment with anticholenergic drugs.

Catastrophic reactions and temporary agitation do not
necessarily indicate long-term maintenance on psychotropic
medications. We feel that it is important to evaluate-
these patients on a monthly basis to determine:

1. Is the medication necessary?
2. Can adverse reactions be avoided or delayed by

withholding the medication for a period of time?

It is very important for the well being of the patient to
repeat this evaluation monthly and also from a legal stand-
point for the physician to determine the necessity for the
medication.

If the patient becomes agitated or exhibits symptoms which
require the medication, it may be resumed. If the patient
does not exhibit symptoms which require the medication
the physician is to be notified to determine if the
medication should be discontinued.

The length of time that the medication will be held willbe specified by the physician.

The order for holding the medication must be given by the
physician and he/she must be involved in the continuing ordiscontinuing of the medication. The Director of Nursing
and/or Medical Director is responsible for the explanation
of the program to the A.P. (attending physician).

It is very important that all nursing personnel understand
the necessity of this evaluation in improving patient care
and quality of life. We do not want the patient receiving
any more medications than is absolutely necessary. It is
also important that the family members understand the neces-sity of this evaluation.

Plan: The following medications will be discontinued
for a specified period of time during each month:

Haldol Xanax
Thorazine Ativan
Mellaril Amitriptylene
Valium Any other tranquilizers

Procedure:

1. Review each MAR to determine which patients are
presently on the above medications.

2. Notify the patient's physician to receive the
appropriate order (The total program has previously
been discussed with the physicians).

3. The original order is to be written on the chart by
the Charge Nurses (see attached copy of order).

4. The order will be printed on the MAR by the pharmacist
at the beginning of each month.

5. The medication will be blocked off for the specified
period of time by the 11-7 Charge Nurse at the beginning
of each month.

6. At the end of the specified period of time the Charge
Nurse Mill notify the physician of the patient's
condition will either -continue or discontinue the
medication and document why in the Nurses Notes.

On May 18, 1986, there were 33 patients placed on a drugholiday. The patients were on the following medications:
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Haldol 13 patients
Ativan 2 patients
Thorazine 3 patients
Mellaril 2 patients
Xanax 2 patients
Amitriptyline 6 patients
Surmontil 2. patients
Benadryl 1 patient
Hydroxyzine HCL 2 patients

The Medical Director specified that the patient was to
be placed on the drug holiday for 7 days and the
attending physician requested 3 days.

A total of 32.6% of our patients were on this type of medication
at the beginning of the drug holiday. At the 'nd of one week only
14 or 13.8% remain on those medications. Nineteen medications were
discontinued.

General Comments:.

In general the response was good. The nursing staff understood
the importance of the drug holiday and the purpose and therefore
had a very positive attitude. Many of the patients had no change
in their behavior. A certain percentage of the patients did
exhibit symptoms of agitation and were' started back on the medi-
cation. In one month's period of time we will once again evaluate
those patients. The initial evaluation will give us a baseline to
evaluate the patient on this month. We have also discussed tapering
the medication off on some of the patients to attempt to at least
decrease the dosage if we cannot discontinue the medication entirely.
We have also looked at the possibility of placing the patient on a
prn medication rather than starting them back on a medication which
may cause such adverse reactions.

One case history to note was an elderly female patient who was placed
on the medication after several days of being agitated and several
nights of insomnia. The patient was resting at night, but was
continuing to be loud and agitated during the day on Haldol 0.5 mg bid.
It would have appeared that increasing the dosage might have been
helpful, but rather when the Haldol was discontinued she became much
quieter and much more alert.

Cost Analysis:

Over a one month period of time, this would be a cost savings of
$274.27.

Definition of Terms

1. Antipsychotic Agents': Any of a group of compounds that
calm or quiet an anxious patient.

2. Extrapyramidal reactions: Parkinson-like symptoms,
motor restlessness, dystonia, akathisia, hyperreflexia,
opisthotonos, oculogyric crisis.

3. Dystonia: Impairment of muscle tone

4. Kathisia: Fear of sitting down

5. Hyperflexia: Overextension of a limb or part.

6. Opisthotonos: An arched position of the body with
the feet and head on the floor caused by a tetanic
spasm.

7. Oculogyric crisis: Producing or concerning movements
of the eye.
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8. Dyskinesias: Defect in voluntary movement.

9. Tardive Dyskinesia: Latent reaction, difficulty of
movement.

10. Drug Holiday: A period of time that a specified
medication is to be discontinued for the purpose of
preventing or delaying any adverse reaction and
for the evaluation of the need for that medication.

11. Catastrophic Reaction: Over-reacting to a situation,
not understanding what is happening.

The third week of each month discontinue

for Ad days. If the patient becomes agitated or exhibits

symptoms which require the medication it may be resumed. If

the patient does not exhibit symptoms which require the

medication contact the physician to determine if the medication

should be discontinued.

V.O. Dr. a .

7 days - Dr. Colinger

3 days - Dr. Slonaker
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Drug Category National Percentage Drug Utilization
In Nursing Homes Life Care Center;

Erwin, Tennessee
March, 1988

1) Cardiovascular 21.2 % 20.4 %

2) Psychotherapoutics 11.7% 6.1 %

3) Diuretics 10.0 %9 3.2 %

4) Antibiotics 6.0 % 0.9 %

5) Nutritional Supplements 4.4 96 2.2 %

6) Hormones 4.2 % 2.2 %

7) Antlarthritics 3.4 % 0.6 %

8) Analgesics 3.3 % 1.2 %

9) Dormatologicals 2.9 % 1.0 %

10) Bronchial Therapy 2.8 % 1.6 %

SENATE SPECIAL COMMITTEE ON AGING
"ADVERSE DRUG REACTIONS: ARE SAFEGUARDS ADEQUATE FOR THE ELDERLY?"

MARCH 25, 1988

Results of 'Drug Holiday"
Number of Drugs per Patient

Life Care Center Nursing Home, Erwin, Tennessee

5.4

0.'.3.4

2 National Average Is 6.1 per patient.

1

Sopt.'84 Ja;.'85 iJan.8 Jan.'87 Jan.88
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LIFE CARE CENTER OF ERWIN
Number of Drugs Per Patient 1987

(Jan. & Feb. 1988)

July Aug. Sept. Oct. Nov. Dec. Jan. Feb.
1987 1987 1987 1987 1987 1987 1988 1988

NATIONAL AVERAGE IS 6.1 PER PATIENT

Number
of Drugs

5 -

4

3

2

f *1� 1- 1 1 4 4

----- a a 4 4 4

3.7 3.7
3.4 3.5 - 3.4 3.4

3.3 3.3
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LIFE CARE CENTER OF ERWIN
Psychotropic Medications 1 987

30

20

10

May 1987 June 1987 July 1987 Aug. 1987 Sept. 1987 Oct. 1987

30

20

1 0

Nov. 1987 Dec. 1987 Jen. 1988 Feb. 1988 March 1988

25% 259 25% 269 25%
Total
Facility 229%

16.3% 16.3% 16.39 16.6% 16.3%
14.39%

CF=

Total 2699 .-� 299g� 24% ------- 24.699

23.899

18.699
16.399 1699 - 16.3%

14.8%
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LIFE CARE CENTER OF ERWIN

(1) Cardiovascular

(2) Psychotherapeutics

(3) Diuretics

(4) Anti-Infections

(5) Nutritional Supplements

(6) Hormones

(7) Antiarthritics

(8) Analgesics

(9) Dermatologicals

(10) Bronchial Therapy

ICE

63
20.4%

19
6.1%

10
3.2%

3
0.9%

7
2.2%

7
2.2%

2
0.6%

2
0.6%

0
0%

5
1.6%

Category

(1) Cardiovascular

(2) Psychotherapeutics

(3) Diuretics

(4) Antibiotics

(5) Nutritional Supplements

(6) Hormones

(7) Antiarthritics

(8) Analgesics

(9) Dermatologicals

(10) Bronchial Therapy

National Percentage

21.2%

11.7%

10.0%

6.0%

4.4%

4.2%

3.4%

3.3%

2.9%

2.8%

Life Care Center of Erwin
June 1987 March 1988

27.1% 20.4%

4.4% 6.1%

7.3% 3.2%

1.2% 0.9%

2.8% 2.2%

2.8% 2.2%

3.5% 0.6%

1.2% 1.2%

0.6% 1.0%

1.6% 1.6%

AD

24
15.4%

20
12.8%

4
2.5%

1
0.6%

3
1.9%

8
5.1%

3
1.9%

4
2.5%

4
2.5%

1
0.6%

A sitat raaully

87
18.6%

39
8.3%

14
3.0%

4
0.8%

10
2.1%

15
3.2%

5
1.0%

6
1.2%

4
1.0%

6
1.2%

TA$_I rosa I - .
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Life Care Center of Erwin_

National average drug utilization in Nursing Homes 6.1
Average monthly drug utilization at Life Care Center 3.5
Average cost per drug per patient per month in Tennessee $18.00

6.1
-3.5
2.6

$18.00 cost.per drug per patient per month
x2.6 (variance)

$46.80savings per patient per month
x 28000 patients in Tennessee
,310T400 savings in Tennessee per month

x12 months per year
T15,724T,0.00 - Estimated cost savings in Tennessee for one.year.

Source: Dr Ron Grahm
Director of Pharmacy
Tennessee Medicaid
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The CHAIRMAN. Thank you very much, Dr. Colinger.
We'll hear next from Dr. Avorn.

STATEMENT OF JERRY AVORN, M.D., DIRECTOR, PROGRAM FOR
THE ANALYSIS OF CLINICAL STRATEGIES, DEPARTMENT OF
SOCIAL MEDICINE AND HEALTH POLICY, HARVARD MEDICAL
SCHOOL

Dr. AVORN. Thank you, Senator.
A point that hasn't yet come up in some of the very cogent testi-

mony we've heard today is why the elderly are at such a great risk
of adverse drug reactions.

One very simple reason is that they need a lot of medications
very often. We are often dealing with people who are complicated,
who have many concurrent illnesses, and who, perhaps, would be
dead or severely disabled even further were they not on these
medications.

So I would like to put into perspective the fact that many elderly
people are living better, much longer lives because of their medica-
tions.

But at the same time, they are at much higher risk for develop-
ing problems because of some normal changes that we know occur
with the aging process, itself.

The elderly body has much more difficulty clearing itself of medi-
cations. The liver or the kidney are much less able to get rid of
drugs, so that whatever you take, if you are 80, is going to have a
much larger effect than if you are 40 or 50 years old.

There are some very, very good drugs out there. The problem is
not that we have let drugs onto the market that are bad, as much
as the fact that it is very tricky to use them correctly.

As has been pointed out earlier today, many of the physicians
who are now in practice have never been systematically instructed
in anything about geriatrics, or in anything about the proper use of
medications in recent years. They may have learned it in medical
school, or they may not have. In the case of geriatrics, they prob-
ably didn't. We are still turning out generations of medical stu-
dents this very day who don't know much geriatrics.

For doctors who finished their training 10 or 15 years ago, many
of these drugs were not even on the market then. Thus, there is a
tremendous informational deficit that hits hardest at the group of
patients who need these drugs the most and who are most vulnera-
ble to their side effects, as well as most able to benefit from them if
they are used correctly.

That is the problem, and you've heard it expressed, perhaps
better than I can, by some of the earlier witnesses.

Nonetheless, there are solutions that are very do-able; they are
not just theories, but programs which have been put into place on
a demonstration basis and have been verified as being effective.
Some of them represent work that we've done. Other work has
been done by groups around the country.

One approach is not just conceptualizing education as something
that there should be more of, but actually going out and seeing
whether education can change prescribing.
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In some work that our group at Harvard did a while back we
were able to take advantage of the fact that many pharmacists
have great expertise in drug use and can be used to educate physi-
cians as outreach educators, much as Senator Domenici described
as being done in his State.

We prepared materials in which we sent out pharmacists from
Harvard Medical School to educate physicians about how best to
use drugs, and were able to show, in a study that spans four states
and many, many months of data, that you can, in fact, reduce inap-
propriate prescribing.

We are, at present, in the midst of a study which is almost com-
plete that is funded by the John Hartford Foundation, in which
we've tried to learn from the drug industry-which is very good at
getting physicians to prescribe things differently-how we could
perhaps use the same approach to reduce inappropriate prescribing
for the elderly.

I have provided the committee with some examples of what have
been called unadvertisements that we have prepared in Harvard in
order to show a way to get out to the community and reduce exces-
sive drug use.'

You have these in the originals. I would like to show you here
some which you have in your packet.

This is an unadvertisement that is designed to point out that sed-
atives can be very bad for the elderly. This one says in the head-
line, "In the elderly, the side effects of sedatives are all over the
map," and we point out that lethargy, falls, confusion, memory
loss, and disorientation, are all things which can result from the
excessive use of sedatives.

On the back there is some pharmacology instruction that physi-
cians may never have heard before about when not to use these
drugs in the elderly. It explains what dose and what appropriate
choices should be made if you have to use a drug.

Similarly, this is another unadvertisement that we have pre-
pared at Harvard and are using in our study to reduce drug use in
nursing homes. This one says, "Your gentle touch may be all she
needs at bedtime," and it is designed to demarket excessive use of
sleeping pills in nursing homes.

With the help of our research group we have gone out to 12 nurs-
ing homes in Massachusetts to present these ideas-not just to doc-
tors, but also to nurses and the aides, because, as was mentioned,
they play a very important role in these drug decisions.

Others of the materials which you have in front of you describe
problems related to .excessive drug use in nursing homes, relating
to confusion, Parkinson's Disease symptoms, and other sorts of ad-
verse effects. Tragically enough, these are often not even known to
be adverse effects, but the attribution is, "Well, Mrs. Smith is 88
years old; of course she is incontinent and confused. What do you
expect?" when, in fact, it is something that we physicians might be
doing to her to make her like that.

The headline on this unadvertisement that we've prepared says,
"The sparkle is gone," and the idea here is not so much that some-

1See p. 65.
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body may suffer permanent disabling side-effects that result in hos-
pitalization, but rather, they're just not quite the same people. The
edge is taken off them. That's a very common adverse effect that Isee clinically as a geriatrician all of the time. Mom or Dad just
aren't themselves.

It turns out, when you look carefully at the medications, Mom or
Dad is on a sleeping pill or tranquilizer and antidepressant, and
any number of other medications. Many of these are not psychoac-
tive by design, but blood pressure pills, heart pills can also cause
very important mental impairments, as well as physical impair-
ments, if they are not used intelligently. If they are used intelli-
gently, they can save somebody's life.

Incontinence is another problem that is often attributed to old
age itself, but can be a medication-induced disorder which, if there
is enough intelligence on the part of the physician and others
caring for the patient, can be cured just by changing the patient's
medications.

In summary, there is now evidence hard data that shows that if
you do outreach education from a medical center to practicing phy-
sicians and pharmacists and nurses and aides about drugs and the
elderly, then you can show-and we have shown-that you can
reduce excessive use of these medications.

The followup part of the- research that we are currently complet-
ing is attempting to learn whether the clinical status of patients
can be improved, as well. You don't have to prevent too many frac-
tured hips because somebody fell down from too much medication
before you can begin to show that this has enormous clinical impli-
cations, as well as cost implications.

One can't talk about anything in health care these days without
talking about cost. There is, fortunately, some good news on that
front as well, and that is that Steve Soumerai-a colleague of mine
at Harvard Medical School-and I have looked very carefully at
the cost of this program that we mounted to reduce excessive pre-
scribing. The concern was:. How can society bear the burden of yet
another expense in health care? We have too much expense al-ready.

The good news is that you actually do save more dollars than you
spend when you do this. And, again, that's not theory; that's data
that we've published in the medical literature.

If you look only at the reduced expenditures that, in this case,
Medicaid was spending on drugs that people didn't need and they
were getting no benefit from, the amount of money saved by the
various Medicaid programs that we worked with in our research
was greater than the dollars that it cost to do the program. And
that is not factoring in all of the hospitalizations, all the nursing
home stays, and all the other clinical events that can be prevented
if we are educating people to do better jobs in prescribing.

Not only can this approach reduce a great deal of illness and suf-
fering, it also can pay for itself and save the health care system
money by virtue of getting people to simply think more carefully
about medications. And the benefit-cost analysis is there.

We have talked with the National Institute on Aging, which hasexpressed a great deal of enthusiasm about some sort of a national
program now that Medicare is going to be supporting drugs for the
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elderly. At the same time we're putting dollars into the system to
pay for drugs, wouldn't it be good if we were also putting dollars
into the system to encourage people to use these drugs more intelli-
gently?

Probably that will reduce the use of excessive drugs, and prob-
ably it will also reduce some of the adverse drug effects that we've
heard about this morning.

Finally, Ms. Little said, when asked if there was something else
we can be doing, "There must be something that technology can do
to make this better."

On this rein, there is one additional point I would like to raise.
The computer has presented us with some very exciting ways of
trying to control this problem of misuse of medications in the el-
derly by us physicians. Specifically, there are two exciting possibili-
ties for combining computers, medications, and the elderly.

One is better surveillance of drugs that are currently on the
market. As has been mentioned, we really are not yet testing drugs
in any significant numbers in the elderly, although those very
drugs are used mostly by the elderly.

That is a problem that does need to be addressed. But while we
are addressing it-or until we address it-there is now the capacity
to look at large populations of people and all the medications that
they are taking. The Food and Drug Administration has moved for-
ward effectively in that regard by supporting a number of groups-
including our own-to look at these computer-based systems, many
of which are derived from the Medicaid program, and see what re-
lationship there is between drug use and subsequent hospitaliza-
tions or other adverse effects.

Finally, there are many programs in the country-and Medicare
may become one of them in the next few years-in which it be-
comes possible to profile all the medications that a given individual
is taking and create some flagging system such that if somebody,
such as Ms. Little's mother, or some of the other people that we
heard about today, were taking many, many drugs from many,
many physicians-perhaps through many different pharmacies-it
is now technologically possible to flag those people and to go out
and say, "Here is a physician that needs some educating, here is a
pharmacist that needs to be talked to," and perhaps even, "here is
a patient that we might address."

That technological option opens a great window to addressing
this in a proactive manner.

Thank you.
[The prepared statement of Dr. Avorn follows:]
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A rnmber of factors have converged in recent years to elevate the use of

medications to a position of enormous isportance in the care of the nations

elderly. The dramatically increasing numbers of elderly have -1, them the

most prominent onreaur of prescription redicatios; although only 12% of the

population, those aver 65 cansume about 30% of all prescription drugs. As the

proportion of elderly in society increases in the next century, and the frac-

tion of the elderly who are in the group known as the "old-old" (85 and up)

rises, this trend will continue even more strongly.

Basic science and clinical research have no produced a vast number of

powerful and effective new therapies undreamed of in previous generations.

Because of cur ever-increasing capacity to understand the workings of cells and

organs, we have been able to create drugs that can affect the most basic

aspects of biological functioning. Because of this, these products can achieve

therapeutic benefits which are unprecedented. However, this sans power makes

them capable of priducirg a wide variety of adverse drug effects. The elderly

are particularly vulnerable to these effects because their livers and kidneys

are often less able to metabolize and excrete drugs, their bodies are more

sensitive to drug effects, and they are far more likely to be taking a corbina-

tion of medications and have a variety of potentially rplicating diseases as

well.
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Unfortunately, medical edation in the United States has cely recently

discovered the presence of geriatrics as a subject fit for consideration in

medical school curricula. Although beginnings have been made in many parts of

the country, it is nonetheless still true that most students graduating from

U.S. medical schcols today do not receive a systematic or in-depth exposure to

the specific problems of diagnosis and treatment in the aged. This is parti-

cularly unfortunate since those over 65 amount for the largest share of medi-

cal problems which physicians are called upon to treat. At the same time, many

observers have commented that our preparation of medical students in the use of

medications for all age groups falls short of what it should be; this

inadequacy persists through post-graduate medical training as well. Thus,

physicians in training today are poorly prepared to address the issue of proper

drug use in the elderly. Physicians who trained 10 or mare years ago received

even less instruction in this critical area.

Thus, we see the confluence of several trends: greater and greater numbers

of elderly people taking medications which are ever-more pmemrful, under the

care of physicians who have probably not received very much training in the

Proper use of drugs in the elderly. To some extent, this educational void is

filled by the prmational ard educational activities of drug companies, but

since the ultimate purpose of such crauunication is to persuade physicians to

prescribe a particular product, these activities can not make up for the

absence of broad-based, n-ncamrercial education of physicians in this aresa.

These trends create two clear autcrues. Many more elderly patients are

alive and functional today because of the benefits they receive fron their

medications, and this is an enormous boon to the elderly in particular, and to

society in general. However, at the eame tire we are seeing a disturbing fre-

quency of adverse drug reactions in the elderly that are caused by the irpreper

use of these very medications. Adverse drug effects in the elderly are often

not identified as auch, since the syptems they cause are often attributed

(inorrectly) to old age itself: forgetfublness, depression, fatigue, and a

wide variety of bodily complaints. indred, none of these are the result of

normal aging, but patients, family members, aid even physicians may mis-attri-

bute these symptoms to the onset of aging rather than to a specific medication.

Or, even worse, the drug side effect may be mis-interpreted as a new disease

(such as Alzheimer's disease, Parkinson's disease, or depression), and an

additional drug may be adIed to the patient's list of therapies to "treat" this

new complaint.

There is another imprtant reason for the frequency of adverse drug effects

in the elderly, beyond a deficit in physicisn rnuwledge. That is the fact that

there is no req.irement for medications to be tested in the elderly prior to
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widespread marketing, even though the aged may be the most frequent users of

the drug once it is released to the public. Although the Focd and Drug Abmini-

stration has been discussing the possibility of guidelines for including the

elderly in pre-marketing tests of drugs for years, no reqirement has yet been

promulgated, and there has been great variability in the eagerness with which

drug companies have sought cut the elderly in the investigational stages of a

new drug. Trdeed, there is an uwderstandable tendency for them to avoid includ-

ing such patients, since they may be mare complex, more difficult to study, and

my pose unwanted difficulties in the speedy passage of a drug through its re-

quired clinical studies. Nonetheless, the risk that we run by under-represent-

ing or ignoring the elderly in this important process is that we might repeat

disasters such as that of Oraflex (bencaprofen), in which widespread use of

this drug by elderly patients once it was marketed resulted in unacceptably

high rate of side effects and even acrtality before the manufacturer voluntari-

ly withdrew it from the market.

The problem is not simply that of under-representation of the elderly in

the drug approval process. Because these clinical studies necessarily involve

only a linitei number of people, a side effect which my occur once in every

ten thousand patients my be completely missed, although this wold represent a

very large frequency if a drug is used on a widespread scale nationally aon it

is approved. This priblem is only caOupcunded by excluding patients who are

"c0aplicated" by advanced age or c-existing illnesses, since it is they who

are likeliest to experience these side effects once a drug is released in the

marketplace.

Despite these problems of inadequate physician information and unanticipat-

ed adverse effects, there are sme positive steps that can be taken immediately

to acdress both of these issues. First, an the issue of physician education,

my culleague Stephen Scumerai and I, together with aur associates at Harvard

Medical School, have been working for several years on developing methods to

euate physicians about the prper use of medicatioos. In brief, we have

attempted to learn how it is that the drug industry has been so successful in

changing physician prescribing practices, and have attempted to emulate some of

the more effective means of ecmmunicatian which they have developed. With

support from the National Center for Health Services lusearch, in 1979 we

launched a study designed to take the expertise of medical centers such as

Harvard and disseminate it to prysicians in their offices through educational-

Outreach pharmacists (sometimes called "academic detailers').

In a randomized controlled study of 435 physicians that was published in

the New Dnland Journal of Medicine in 1983, we were able to show that through

the presentation of concise, scientifically valid information to physicians in

87-471 - 88 - 3
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their offices during short "tutorial' sesions, we were able to reluse inappro-

priate prescribing by 14%, compared to physicians randomized into the "Kitrl"

grip. In subsequent analyses, Dr. Scumerai and I demonstrated that although

such an approach may seen ambersane and costly, we actually were able to save

the state Medicaid programs in the foar study states twice as -uhI as it cost

to saont the program. This approach has been adopted in several other settings

cocerned with improving the quality and cost-effectiveness of drug therapy,

and we are now expanding this technique to other kinds of clinical decisionmak-

ing as well.

More cently, with support from the John A. Hartford Fwundation of Nev

York, air grap at Harvard has been funded to look at the problem of medication

mis-use in nursing homes, a site of particularly worrisome prescribing for our

nation's elderly. Using the educational materials attached below, we have

devised a similar program of medical sdcool outreach to physicians as well as

nurses and aides who care for patients in the nursing hoaes. In addition to

measuring prescribing change in the homes offered the educational prngram, we

are also measuring whether improvements in prescribing are associated with

improvements in the rental capacity of previously aver-mdicated patients.

Our initial glimpses of the data are very encouraging, but complete analy-

sis of air findings will not be available until the late spring. However, this

experience has crnfirmd aur other work in demastrating that it is bath feas-

ible and cost-effective to perform "educational outreach" for physicians and

other health care workers in order to improve the precision with which they

write prescriptions. As more and more providers of care became interested in

the issue of prescription drug use, fram Medicaid to the Veterans Administra-

tion to HiMOs and other insurmrs, this approach will no doubt gain even more

widespread use.

DI view of the widely recognized information deficit of many physicians in

the area of geriatric pharmacology, it waild seem most appropriate for the

Department of Health and Human Services to launch such an educational outreach

program to physicians at the same time as it begins to underwrite the oast of

prescriptions for the elderly. As our research and that of other groups has

clearly shown, such a program waild save more dollars than it wiuld cost, even

if only medication casts are considered. If one looks also at quality-of-care

issues and the prevention of adverse effects, the benefits of such a program

outweigh its modest costs even further. This approach is also appealing

because as an educational activity, it does not resort to coercion, regulation,

or the use of financial incentives, which recent experience has shown all too

well may appear to be "quick fix" solutions in medical care, but which often

produce as many problems as they solve.

Cn the area of the detection of adverse drug effects in large populations,

there is also reason for optimism. The rapidly expanding sophistication and
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dropping crst of cmpter technology have made it possible to monitor the medi-

cation utilization patterns and clinical experiences of enrss embers of

patients with relative ease and efficiency. Often, an enormously rich body of

raw data exists in the paid claims files of programs such as Medicaid, Medi-

care, the various state-run drug benefit plans for the elderly, and health main-

tenance organizatio records. This makes it possible to trace the experiences

of tens or even hundreds of thousands of patients exposed to a particular redi-

cation and determine whether there is an unexpectedly high rate of a particular

adverse effect in such people cocpared with cwarabe patients who are not

taking this drug. This expanding field of pharmao-epidemiology is yielding

important new insights into the risks and benefits of various forms of drug

therapy. This, too, is an area to which aur research group at Harvard Medical

school has made a strong caomitment. With funding fram the National Institute

on Aging and the ood and Drug idministration, we are developing a database of

all medication use and clinical encounters of patients in the Medicaid, Mei-

care, and pharmacy Assistance for the Aged and Disabled programs of the state

of New Jersey. This makes it possible to follow in great detail the rates of

adverse effects associated with the use of various medications in a population

which now exaes a million patients. Drawing together the insights of geria-

tric medicine, epidemiology, caxputer science, and health services research, we

are atteaptiag to learn how such powerful databases can be used to inform the

practice of medicine, particularly in relation to the study of drug effects in

the elderly.

Thus, the explosions in both medical knowledge and in the aging of the popu-

laticn provide us with both a challenge and an cortunity to do remarkable

things. The inclusion of medication benefits under Medicare offers a window of

opportunity to simultanesly introsce an educational program for physicians

concerning how best to use medications in this vulnerable age group. Rather

than be an add-on expense, there is ample evidence that such pro-active teadh-

ing would have net positive eunsamic as well as clinical benefits. Simultan-

eously, the Department of Health and Hhnan Services through its various

branches should intensify efforts to understand the effects of widespread use

of powerful new medicatias in an aging population before we are ioliged to

learn about them the hard way. The two efforts are cxplementary, in that

greater understanding of the insights gained from drug epidemiology (post-mar-

ketiag surveillance) ould inform the educaticnal efforts, as well as the

product information for madications which is approved by the FDA, at present

frequently deficient with respect to the elderly. It is not often that we have

the Opportunity to oitain rusts and isprove the quality of care at the same

time: such creative approaches to thinking abaot the best use of medications

in the elderly offers such an opportunity. We should not let it slip by; the

elderly of the aomntry deserve far mrre than that of us.
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Senator SIMPSON. Doctor, thank you very much.
Our chairman is voting. We have a rollcall vote now, and Sena-

tor Melcher will return in a few moments and I will leave. That is
the necessity for his absence.

I thank you for your testimony.
I would very much like to have copies of those documents.
Dr. AVORN. I would be happy to provide them.
[The information to be supplied follows:]



65

In the elderly, the side-effects of
sedatives are all over the map.

THE SIDE-EFFECTS of tranquilizers can be much more frequent and severe in the elderly.
Consider non-drug alternatives first. If drugs must be used, the shortest course is usually
the safest course Choose a medication with a brief half-lite and give it for only a few

days or weeks to minimize adverse effects
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THE OiFT THAT KEEPS ON GIVING _ __ __ _ ___
Same sedative drugs such as dlazepam (Valium) and chlordlazepoxide (Ubriurn) hove very
long half-lives In the elderly, and can continue to accumulate and sedate In such pitlents.

5 5

ior acute or severe episodes of anxiety support and reassurance may suffice. But If a drug Is
needed, one of the newer, shorter-acting sedatives such as axoxeparn (Serax) or lorazeparn
(Ativn) are preferabl Intermittent and pin. use also help avoid dose-related side-
effects.' The dose should be 25-50% of that usually given to younger patlents.

7

LONG-TERM USE OFTEN UNFOUNDED
Many patients on long-term tranquilizer therapy dart continue to benefit from it, but they do
continue to be at risk for adverse effects One prospective study found that fully 60% of pa-
tients treated with Valium (diozaepam) for chronIc anxiety could be switched to placebo with no
return of their symptoms.

9 Ideoalt the dose should be tapered to zero over a few weeks.

Periods of anxiety do not always require treatment with a tranquilizer; consider
Interpersonal Interaction first. If and when medication Is necessary, use
* a short-acting drug * in the smallest effective dose
* on a P.R.N. or Intermittent schedule
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For many nursing home residents, bedtime is a lonely time. A moment or two
with the nurse or aide can be reassuring, even if a sleeping pill is not given.
Personal contact and a simple program of sleep-promoting routines (see
other side) may help bring on rest without the risk of drug "hangover" or

other adverse effects.

SIIXI-(�
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LONGER LIFE, LESS SLEEP...
As people age. their bodies seem to require fewer hours of sleep Studies
indicate that although young adults sleep an average of about eight
hours a night, the average for the very old Is kess than six hours per night.

1

Brief awakenings during the night ore common and normal tor many
elderly people 2.3
Elderty patients are more ikeiy than younger patients to experience
complications from sleeping medications

4
Some comrnony used sleep

medications can cause memory loss, confusion, fatis, daytime drowsness,
Incontinence, and unsteodines

5
Patients with any of these side-effects

are less sate, require more supervtision, and are klss able to care for them-
seives
Surprisrigly, there is very little good evidence that the commonly used
benzoddIoZepne sleep medications continue to work In many patients
beyond several weeks of usa

6

ARE THERE ANY ALTERNATIVES?
A simple progrom ot soeep-promoting routines can help.

* Avoid codsine after 2 pm (coffee, tea, coias -ex-
cept decaffinated).

* Inease *xweci aqnd mobility as much as
possible.

* Discourage daytime napping. It may be a side- (.
efect of the sieep medication, and only makes mat- -
e s worse. 7

* Keep bedtimes regular and sesble An 85-year-
old whO needs only 6 hours of sleep and is put to bed
at9pmwiibeupby3amli

-Helip eldeuly residents to havereallistc
*xpochala al slee71p

* An analgeic at bedtime such as an aspirin product
or acetaminophen (lylenol) wil help patients with
ctronic pain to fail asklep it wil also comfort those
who feel dependent on the Idea of a pill at bedtime.

* Take the time for a brieft lucindg even if no medri y
cotion is dispensed. Ws a majo active tgredent of /

in nW cSes, a careful proaram of this sort will enable the etdey patbnt to
.Tho who have devoped a habituation to their may rquire a

gradual taper Of their drug, reducing the dose by haif each week for two or three week&

IF A DRUG MUST BE USED OCCASIONALLY: PRESCRIBE IT ONLY WHEN NEEDED ... NOT EVERY NIGHTP
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Personal contact may be more effective than drugs.
Demented patients may become agitated because of trustratlon at their inability to express their needs.
Nursing interventions may wortk better than medications In colming the agitated patient

-reasure and change en.
Medicat history and physical exami- vironment
nation may uncover a treotabte -offer fliuds -an analgesic may be Ins-
cause at agitation. -check caloric intake dicated

-encourage participation -alter toileting routine; evalu-
Some medical conditions can cause agita- in activities ate Incontinence
tion: hypoxia, thyroid disease~ acute myo- -increate ambulation -increase fiber, fluids;
cordial infarction. drug therapy,2 and many and exercise soften stools
others, These may require specitic diagnosis
and treatment.

Some patients need mare stimulation and others need less. Some resi-
dents teel more secure In quiet environments, while others enjoy interaction with other people, Laud voices
frighten some residents while others feel safer with noise. As much as possible, it's Important to Individualize
the environment tor each patient. xxI

anti-psychotic medica-
tions trom non-psychotic patients currently receiving them. Many will do 5
equally well, or better, ott drugs.5 1

whenever possible es-
tabtish the patient's behavior pattemn over several days. Many behavior .
problems are short-lived and will resolve on their own, without sedation.

. ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~~~~5

In the patient with severe behavior disorders when other interventions have tailed. on 2- g e

M eWore starting an anti-psychotic drug.
Identity the specific target behavior to Withdrawing medications, personal contact,
be treated and define the goats of thrapy; looking for treatable conditions, and environ-

* Use the lowest possible doses; mental changes may take some extra time at
S Prescribe shiort courses; first But in the long run, these approaches will
c Monitor closely tar side-effects in all benefit beth residents and staff as the side effects

patients receiving these drugsi of unnecessary anti-psychotic drugs diminish.
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When
Urinary
Incontinence
is the problem

MEDIC4ION MAY BE
THE CAUSE.
ELDERLY PATIENTS ARE PARTICULARLY PRONE
EFFECTS OF DRUGS. URINARY INCONTINENt
AN ADVERSE EFFECT CAUSED BY SEDATIVES,
ANTI-PSYCHOTICS, COLD REMEDIES, SLEEP
MEDICATIONS, OR MANY OTHER DRUGS.

-rI_ L J

ail 1.
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INCONTINENCE IS NOT A NORMAL PART 0F AGING.' Yet it Is one of the most com-
mon problems affecting nursing home potients. Incontinence can lead to poor self-
image, skin breakdown, Infection, ond faols,' Caring for these patients also places an extra
burden on staff ... a burden that can often be prevented.

IN AN ELDERLY PATIENT, DRUGS CAN LEAD TO INCONTINENCE IN SEVERAL
WAYS. Anticholinergic drugs such as antihistamines, many anti-psychotics, and some an-
tidepressonts can couse urinary retention. This In turn may lead to overflow Incontinence'
Diurelt cs, especially when given late in the day, may overwhelm the older personrs blad-
der capacity' Sedatives can cloud the mental status and can cause patients to lose
bladder control.

MEDICATION REVIEW ALONE MAY INDICATE THE CAUSE OF INCONTINENCE.'
Stopping or changing a drug may cure the problem. A patlent with normal bladder func-
tion Is more comfortable. Is safer, Is more functional, and Is easier to care for.

AN11HISTAMINES
SOME DRUGS THAT CAN CAUSE INCONTINENCE dphenhyviumie (Bondly) -- VERY ANTI

rvd oTvts (Atca) > CHOLA NERGCC &
* re'dmniedO - SEDATING

MAY ALSO BE
ANTI-PSYCINOICS ALPHA &OCKEIRSS
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thowryce (Noo-e)-- - 3 SFDATING THEvetorYde(Bumeo) - - > OLDER
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* CONSIDER MEDICATION AS A POSSIBLE
CAUSE

* REVIEW ENTIRE DRUG REGIMEN

* STOP OR CHANGE MEDICATIONS THAT
MAY LEAD TO INCONTINENCE

* CONSIDER FURTHER EVALUATION IF
SYMPTOMS PERSIST
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COMMONLY USED ANTI-PSYCHOTIC DRUGS:

holoperldol (Haldol) chlorpromazine (Thorazine) mesorldazlne (Serentil)
thlorildadne (Mellaril) thlothliene (Navone) trlfluooerazine (Stelazine)

fiuphenzrife (Prouixdn)

THESE DOtDOS AR VE§W E CIVE IN PROUCIN
ADVERSE 1REACTIONS IN THE ELDERlY:
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Senator SIMPSON. I come from a personal situation where those
things are very real.

And so, now, I believe Dr. Simonson is next. Please share your
testimony, sir.

STATEMENT OF WILLIAM SIMONSON, PHARM.D., ASSOCIATE
PROFESSOR OF PHARMACY, COLLEGE OF PHARMACY,
OREGON STATE UNIVERSITY
Dr. SIMONSON. Thank you, Senator.
I would like to thank the committee for the invitation to speak

today. I would also like to commend Surgeon General Koop for his
recently completed workshop on health promotion and aging.
There are some very positive comments that have come out of that
workshop that I think would address some of the issues that we are
discussing today.

I would like to give a couple of comments about adverse reac-
tions-specifically about labeling of drug information-and give
some positive interventions that I think can help solve some of the
problems that we have discussed.

In my opinion the biggest problem of adverse drug reactions is
not the adverse reaction itself, although that can be very tragic, as
we've heard today. But the biggest problem, rather, is that many
adverse drug reactions go unnoticed.

I think many health professionals have a mistaken attitude that
aging is synonymous with a stereotype that I call the unfair elderly
stereotype, that of confusion, forgetfulness, lethargy, constipation,
urinary retention-a number of negative terms. It certainly is not
synonymous with aging and, in fact, really discriminates against
the majority of elderly individuals who have none of those traits.

When many of those stereotypes are adopted by health profes-
sionals it is sometimes the case where an adverse drug reaction
occurs and it is not noticed. Indeed, it is very difficult to differenti-
ate between symptoms of a disease and manifestations of adverse
drug reactions.

But if there is a misdiagnosis, we often get into a vicious cycle
which is called polypharmacy, or I think more appropriately called
polymedicine, which is analogous to a dog chasing its tail. Where
we are treating an adverse drug reaction with another drug. That
causes another adverse reaction and we add another drug. The best
intervention in that case would have been not to start the therapy
in the first place, or to evaluate the therapy at some point and try
to discontinue any inappropriate medication.

I often wonder how many elderly patients have been sentenced
to a life of institutionalization with chemical restraint because they
experience confusion of psychosis because of an adverse drug reac-
tion and were put on psychotropics and never really knew what
happened.

I wonder how many of these patients were actually unaware of
the problem, themselves. I think that this is the most tragic out-
come of adverse drug reactions.

I hope it doesn't occur often, but I am afraid it probably occurs
more often than we would like to believe.
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Regarding geriatric labeling: in the last decade we have really
gained quite a bit of information regarding the adverse effects of
medications and the pharmacokinetics and pharmacodynamic al-
terations that occur in the elderly.

But in spite of these gains, the detailed and clinically usable in-
formation-that's, perhaps, the key: clinically usable information-
has not really been disseminated.

I have an ongoing study of the Physician's Desk Reference, and
in 1982, for example, the specific geriatric dosage was only listed
for 17 of the top 200 most commonly prescribed medications. And a
specific note on adverse drug reactions was only provided in 18 of
these top 200 medications. It really is not much improved today.

In close scrutiny of current product labeling of 24 of the most
commonly used medications in the elderly, as Senator Heinz point-
ed out earlier, only 3 of these medications mention the geriatric pa-
tient under adverse drug reactions; and only 5 mention a specific
geriatric statement under dosage.

Specific geriatric labeling for all products commonly used by the
elderly is desirable and it is feasible. This labeling could define a
specific geriatric dosage, or it could refer to a more general precau-
tion.

For example, the USPDI-Drug Information for the Health Care
Professional-is an annual publication of the U.S. Pharmacopeial
Field Convention. This reference routinely provides geriatric pre-
cautions to consider.

For example, the following statement appears in the 1988 USPDI
for the drug category "benzodiazepines," which are drugs used to
reduce anxiety and to induce sleep. "Precautions to consider. Geri-
atrics: geriatric patients are usually more sensitive to the central
nervous system effects of benzodiazepines. Parenteral administra-
tion of benzodiazepines may be more likely to cause apnea, hypo-
tension, bradycardia, or cardiac arrest in geriatric patients."

This publication also provides specific geriatric doses for 11 of
the 12 approved benzodiazepine compounds, as well as a detailed
statement on proper dosing, which is included in my written testi-
mony.

The availability of more complete geriatric labeling alone will
not be enough to guarantee proper prescribing. For example, three
sleeping medications commonly used in the elderly, Dalmane, Res-
toril, and Halcion, have specific geriatric dosage recommendations
of 15 milligrams, 15 milligrams, and 0.125 milligrams, respectively.
Yet, it is common for prescribers to write for the dosage that is
more appropriate for younger adults. Ironically, this occurs in spite
of the fact that the doses have been stressed by manufacturers to
be the geriatric doses for these products.

So simply the availability of the information is not enough.
I have just a few suggestions in conclusion regarding potential

positive interventions to solve some of these problems.
First, existing FDA labeling requirements are inadequate in re-

gards to geriatric-specific information. Labeling requirements
should include a specific statement on the likelihood of adverse
drug reactions occurring in elderly patients.

In addition, specific geriatric dosage requirements should be
prominently noted when available, and if not available, a general
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statement on potential alterations in dosage requirements should
be required.

Second, the FDA should also require that adequate geriatric
studies be performed prior to the approval of any new drug to de-
termine the valuable pharmacokinetic and pharmacodynamic in-
formation about that drug. This information would help to deter-
mine if a specific geriatric dosage would be necessary.

Third, postmarketing surveillance should be required to observe
large populations of elderly consumers of medications. In this way
the occurrence of adverse drug reactions could be noticed as soon
as possible after a drug is marketed. The early discovery of such
problems would aid in the development of appropriate interven-
tion, such as dosage alteration, so that the problem could be re-
duced or eliminated.

Fourth, existing information on geriatric precautions and dosage
requirements could be disseminated to prescribers by, for example,
condensing information that already exists in the USPDI-perhaps
in a little booklet or pamphlet.

With adequate funding it might be possible to collate this infor-
mation and disseminate it more widely to the people who need it.

And, finally, centers for geriatric pharmacology and pharmacy,
as well as nursing home pharmacology and pharmacy, should be
established with the support of the pharmaceutical industry.

These centers would be responsible for conducting the research
on the effects of drug therapy in the elderly, and they could also
investigate new practice roles for health professionals working
with the elderly to encourage the appropriate use of medications in
this segment of the population.

Again, thank you, Senator.
[The prepared statement of Dr. Simonson follows:]
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Thank you Senator Melcher for providing me with this opportunity to

address your committee. I am an Associate Professor of Pharmacy at Oregon

State University and a clinical pharmacist with 20 years of experience in

the area of geriatrics. Adverse drug reactions are a major problem

associated with drug therapy in the elderly however I believe that steps

can be taken to significantly reduce their occurrence and negative impact.

INCREASED INCIDENCE OF ADVERSE DRUG REACTIONS IN THE ELDERLY

Elderly consumers of medications are more likely to experience adverse

drug reactions for a number of reasons. Various changes in body

composition and physiologic functions that are associated with the aging

process can have a significant effect on the clearance of medications from

the bloodstream. These changes often result in a decreased drug clearance

in the elderly and a corresponding increase in likelihood of adverse

reactions. Many of these adverse effects are predictable if adequate

information on the pharmacokinetics and pharmacodynamics of a medication

is available. The elderly are also more likely to experience

idiosyncratic adverse drug reactions where the adverse effect is

apparently unrelated to the expected effect of a medication. An example

of this type of adverse reaction is when a patient experiences excitation

and agitation instead of the expected sedation after taking a medication

for sleep.
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Another reason for the increased incidence of adverse drug reactions in

the elderly is the fact that, as a group, the elderly consume more

medication than younger patients. While the elderly in the United States

make up approximately 12 percent of our total population this same segment

purchases approximately 25 to 30 percent of all prescription and non-

prescription medications used.

In addition to this higher rate of consumption, the types of medications

consumed by the elderly are often inherently more toxic. The medications

that they commonly use for their serious cardiac, circulatory, and

neurologic conditions are often quite effective but are also powerful and

potentially dangerous.

THE CONSEQUENCES OF ADVERSE DRUG REACTIONS

In my opinion the biggest problem caused by adverse drug reactions in the

elderly is not the adverse reaction itself, although the outcomes can be

tragic, but rather the fact that these adverse reactions often go

unnoticed. Many health professionals have a mistaken attitude about the

elderly patient that perpetuates what I refer to as "the unfair elderly

stereotype". This stereotype of confusion, depression, anorexia,

weakness, lethargy, ataxia, forgetfulness, tremor, constipation, diarrhea,

and urinary retention unfairly discriminates against the majority of

elderly individuals who manifest none of these characteristics. Since the

most common manifestations of adverse drug reactions in the elderly are

precisely the same symptoms of this unfair stereotype, professionals who

believe that aging is synonymous with deterioration of physical and mental

function often overlook medications as the cause of their patient's

deterioration. Indeed it is often difficult to differentiate between the

symptoms of a disease and the manifestations of adverse drug reactions,

however if an adverse reaction is misdiagnosed the vicious cycle often

referred to as polypharmacy, but I believe more appropriately called

polymedicine, is begun. In this scenario, which is analogous to a dog

chasing its tail, more and more medications are used to treat the symptoms

and toxicities that are being caused by unnecessary drug therapy. Still

more unnecessary drugs are added rather than discontinuing the offending

agent or agents, which would have been the most appropriate intervention

in the first place. I often wonder how many elderly patients have been

sentenced to a life of institutionalized chemical restraint simply because

they experienced adverse drug reactions manifested as confusion, or
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psychosis. I wonder how many of these patients, who were probably

themselves unaware of the actual cause of their problems, have been

tranquillized with powerful anti-psychotic agents, institutionalized, and

condemned to an over-drugged demise. This is the most tragic outcome of

adverse drug reactions because it is preventable. One can only guess how

often this has occurred. Not often I hope, however I believe that this

scenario has probably occurred more often then we would like to imagine.

GERIATRIC LABELING

In the last decade a considerable amount of knowledge has been gained

regarding the types of pharmacokinetic and pharmacodynamic alterations

that commonly occur in the elderly. In spite of these gains detailed and

clinically usable information is still unavailable for most drug products.

For example, scrutiny of the available product labeling in 1982 revealed

that a specific geriatric dosage was available for only 17 of the 200 most

commonly prescribed medications and a specific note on adverse reactions

was provided in only 18 of the top 200. It is not much improved today.

In scrutiny of the current product labeling of twenty four of the most

commonly used medications in the elderly only three mention the geriatric

patient under ADVERSE REACTIONS while only five geriatric mentions are

found under DOSAGE AND ADMINISTRATION.

Specific geriatric labeling for all products commonly used by the elderly

is desirable and feasible. This labeling could define a specific

geriatric dosage or it could refer to more general precautions. For

example the USPDI, DRUG INFORMATION FOR THE HEALTH CARE PROFESSIONAL,

routinely provides geriatric precautions to consider. The following

statement appears in the 1988 USPDI for the drug category

hbenzodiazepines' which are drugs that are used to reduce anxiety and

induce sleep.

PRECAUTIONS TO CONSIDER

GERIATRICS: Geriatric patients are usually more sensitive to the CNS

effects of benzodiazepines.

Parenteral administration of benzodiazepines may be more likely to

cause apnea. hypotension, bradycardia, or cardiac arrest in geriatric

patients.
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The publication also provides specific geriatric dosages for eleven of the
twelve approved benzodiazepine preparations as well as the following

statement on proper dosing:

GENERAL DOSING INFORKATION

Geriatric or debilitated patients, children, or patients with hepatic
or renal function impairment or low serum albumin should receive

decreased initial dosage since elimination of benzodiazepines,

especially the long half-life ones, may be decreased in these patients,
resulting in increased CNS side effects such as over-sedation,

dizziness, or impaired coordination.

*enzodiazepines may suppress respiration, especially in the elderly,

the very ill, the very young, and those patients with limited pulmonary
reserve. Lower doses may be required for these patients.

The availability of more complete geriatric labeling alone will not be
enough to guarantee proper prescribing. For example three sleeping
medications used commonly in the elderly; Dalmane, Restoril, and Halcion
have specific geriatric dosage recommendations of 1Smgi1Smg and 0.125mg
respectively, yet it is common for prescribers to write for the dosage
most appropriate for younger adults. Ironically this occurs in spite of
the fact that the geriatric dosages for these products are stressed
heavily in each manufacturer's promotional literature. Interestingly the
manufacturer of Dalmane was one of the first medications to specify a
geriatric dosage in addition to its standard adult dosage and they

continue to do so yet prescribers often fail to specify the geriatric
dose. The availability of geriatric-specific labeling such as this is
important however its mere existence does not guarantee its use. This
information must be printed in references that are routinely read by
prescribers, such as the Physician's Desk Reference (PDR), and must be
reinforced through other references and promotional material.

THE ROLE OF THE PIWIRACEUTICAL INDUSTRY

Pharmaceutical manufacturers are limited by regulation as to what they can
include in the labeling of a product. Since the clinical experience with
most drugs is quite limited when the product's labeling is being

developed, there is naturally a paucity of geriatric specific information.
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Additionally most drug testing is performed in healthy younger adults,

even though the product may be approved and marketed for a condition that

is common in the elderly.

While many problems exist with the use and misuse of medications in the

elderly population the pharmaceutical industry appears to have a sincere

interest in arriving at solutions that promote the safety and enhance the

efficacy of medication use in elderly patients. An example of the efforts

of the industry is demonstrated by a recent report issued by the

Pharmaceutical Manufacturers Association entitled 'New Research & New

Concerns: Pharmaceuticals for the Elderly'. This report reaffirms the

belief that adverse drug reactions are the result of a multitude of

factors including inappropriate prescribing by physicians, age-related

physiological changes and poor patient compliance. The report recommends

a number of positive interventions including the establishment of centers

for geriatric pharmacology and pharmacy as well as centers for nursing

home pharmacology and pharmacy. It also recommends a committed research

effort to address and solve the many problems that are associated with the

use and misuse of medications by the elderly. In my opinion these would

be positive and productive steps. It is also my opinion that the

pharmaceutical industry should provide the funding that would be required

to develop these centers. This would be only logical since the

information gained from these centers would ultimately lead to more

effective use of medications in the elderly while at the same time

increasing pharmaceutical sales to this rapidly growing segment of the

population.

Since the elderly are responsible for a large share of pharmaceutical

sales it should not come as a surprise that the industry supports and

encourages research and education in this area. Indeed it is in the

manufacturers best interest since any advancements in this area can result

in increased sales opportunities. An example of the potential impact of

the geriatric prescription drug market was recently pointed out to me by a

representative of a major pharmaceutical company. After studying the

sales of his corspany it was determined that approximately 70 percent of

his companies sales were consumed by patients age 55 or older!

SfiliGESTIONS AND POTENTIAL POSITIVE INTERVENTIONS

Existing FDA labeling requirements are inadequate in regards to geriatric

specific information. Labeling requirements should include a specific
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stdtement of the likelihood of adverse druy reactions occurring in elderly

patients. In audition, specific 5eriatric dosage requirements should be

prominently noted when available and if not available a general statement

on potential alterations in dosadge requirements should ie required.

The FDA should also require that adequate geriatric studies be perfoumin

prior to approvol of any new drug to detenrine valuable pharmacokinetic

and poaniacodyna iic infornation about the drug. This infonaiotion would

help determine it a specific geriatric dosage would be necessary.

Post Marketing surveillance shoal be required to observe large

populations of elderly consumers of medications. In this way the

occurrence of adverse druv reactions could be noticed as soon as possible

after a drug product is mnrketed. The early discovery of such problems

would did in the developoent of appropriate interventions such as dosaye

alterations so that che problemn Could be reduced or eliindten.

Existing infonnction on geriatric precautions and dosage requirements

could be disseminated to prescribers by condensing inforantion that is

already available in the (JSPDI. with adequate funding it would be

possible to collate this geriatric-specific information and distribute it

to health professionals.

Centers nor geriatric pharmacology and pharmacy as well as nursing honie

pharmacology dnd pharmacy should be established with toe support of the

pharmaceutical industry. These centers would be responsible for

conducting the research on the effects of drug therapy in the elderly and

could investigate new practice roles for health professionals working with

the elderly to encourage the appropriate use of medications in this

segment of the population.

CONCLUSION

In conclusion, I would again like to thank the comnittee for this

opportunity to present my views on the crucial topic of adverse drug

reactions in the elderly. I have reviewed some of the reasons for the

occurrence of these adverse reactions and have shared saoe of my

experiences and observations. I have also presented same suggestions

that, in ny opinion, would have a substantial impact on the reduction of

adverse reactiuns in this portion of the population. I hope that same of

these suggestions can become a reality.
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Senator SIMPSON. Thank you all. That was very provocative, fas-
cinating material. It is obviously a complex issue for us, for the
chairman, and all of us.

The elderly, as you indicate, take more prescriptions, but they
have more need for that. The confusion-that's a disturbing thing,
as you point out, how they could get into the cycle and never know
they got into the cycle of the dependency, or the reaction, or both.

I won't go back and tell local war stories, but I remember, too,
how many people that I dealt with in the practice-elderly
people-were taking Valium. I would go to the drug store and get
that little sheet of paper on valium from the Pharmacological
Digest, which fills more space than any other drug in that volume
as to the side effects, contra-indications of that particular drug, I
guess. The elderly would always be surprised and irritated when I
would share with them that information.

So we have to look at the whole issue of quality in geriatric med-
icine, obviously.

Let me ask you this. We have focused here-and rightly so-on
overprescribing and some of the dramatic effects that produces. Is
there any concern with underprescribing and patient compliance
where elderly persons, because of things you have described and
the way they are described, say, "Well, that's just old age. Don't
give them anything?" So where are we there, where they would not
be getting life-saving drugs? That would be of interest to me.

Dr. AVORN. That's a very prevalent problem, as well. One good
example is high blood pressure. In the last couple of years very
good data have been pulled together showing that treating high
blood pressure in the elderly is definitely worth doing, although
there are a lot of physicians out there who seem to have the feeling
that if you make it past 65 and you've got high blood pressure,
well, treating it is probably going to cause more trouble than it is
worth.

Yet we now have very good evidence that you can prevent cardio-
vascular disease by treating high blood pressure in the elderly.

That is one example of a condition that could be treated more,
but there is underprescribing.

Similarly, I think you are right that patients sometimes have a
sense that, "I'm taking all these pills. How can I know if they are
all necessary? Probably some of them aren't, so I just won't take
them all."

That is really another result of haphazard prescribing, because
the ones that they skip may be the really life-saving ones, and the
ones that they take may not be the most important for them. So,
yes, that is a problem.

Dr. SIMONSON. Yes, Senator, it is important to underscore that I
think all of our comments are not anti-drug, per se, but they are
anti-inappropriate drug use. The trends have been for excessive
use. But many of the medications that are on the market now and
that are coming out in the next few years are remarkably effective.
So not only can drugs increase the quality of life, they can make
health care less expensive and make people happier and healthier.

The inappropriate use is what we are really trying to eliminate.
Senator SIMPSON. Do you have anything to share?
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Dr. COLINGER. Well, in the setting of private practice it is part of
the physician's responsibility to advise people of possible drug side
effects. In particular, blood pressure medication is notorious for
making people feel bad.

So I try-at least in my own practice-to educate them about
what may happen. I advise them, though, that if it does they are to
call me, not just to quit.

As an on-going thing, their medications are routinely reviewed.
The human doesn't stay static. Age does make a difference. What
was true when you were 40 is not necessarily true when you are
80. It requires some diligence on the part of the practitioners in the
nation to make sure that we can minimize side effects.

Senator SIMPSON. What about research into this problem? You
have identified research. As Ms. Henry states, it is in those homes.
It is difficult to always find those things.

With the tremendous advances in modern medicine isn't there
really kind of an information gap?

Dr. AVORN. Very definitely. The best available information that
is in existence in medical schools around the country is in many
ways not translated to the practicing doctor.

Dr. Colinger is a very impressive example of where that can
work. But, unfortunately, that often does not octcur.

Senator SIMPSON. Our chairman has returned. Thank you, Mr.
Chairman. It was a very interesting panel. A very finely balanced
group. I thank you. I think it has been an excellent hearing.

The CHAIRMAN. Thank you very much, Senator Simpson.
Dr. Colinger, what is your specialty?
Dr. COLINGER. I am a family practitioner.
The CHAIRMAN. How can we best spread the word that the elder-

ly have special problems with medications.
Dr. COLINGER. I think first of all you need a recognition that

there is a problem. We are trained-unfortunately, sometimes-to
intervene with medications. That is not necessarily the appropriate
approach for certain types of problems.

The example would be the nursing home resident that becomes a
little bit unruly. So what? If they are unruly, they are unruly. But
why intervene with a potentially lethal medication?

At least in our facility we try to look at the quality of life that
we are providing for that patient and we think that paramount.

There are some reasons to do it. If an individual is in danger to
themselves or endangering other patients in the facility, then we
have to act. But beyond that, there is no reason to act.

So I think there is a big problem with overprescribing the medi-
cations.

The CHAIRMAN. You mentioned in your testimony that as a phy-
sician you would not resent a Federal program that would look at
the number of drugs that were prescribed for patients and the type
of drugs that were prescribed for elderly patients. I assume you
meant some sort of screening and evaluation by Medicare and Med-
icaid; is that right?

Dr. COLINGER. Yes, sir. That is what I meant.
The CHAIRMAN. I wonder if that's-maybe that is possible. At

least it would be on a random basis-spot check-as all this stuff
gets on computers.
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Dr. COLINGER. One of my colleagues just mentioned that with the
computer systems that are available, the linkage that is available,
the drug profiles for a particular individual may be available to the
carriers that pay for the medications. In that way you are going to
know who is taking what and for what reasons. If you come to a
conclusion that a certain physician is overprescribing, I think there
needs to be some intervention.

The CHAIRMAN. Doctor Simonson, you published a book, "Medica-
tion and the Elderly." Could you-maybe you've already men-
tioned, or somebody has asked you, but when was the publication
date?

Dr. SIMONSON. In 1984.
The CHAIRMAN. In 1984? It is fairly recent, then.
In your survey of 432 pharmacists, were those pharmacists across

the country?
Dr. SIMONSON. These were pharmacists that work in some type of

geriatric practice across the United States-either nursing home or
hospital-but they specialized with the elderly patient.

The CHAIRMAN. Were the 432 pharmacists surveyed involved in
nursing homes?

Dr. SIMONSON. Were working primarily-they had some identifi-
cation as a pharmacist with an interest in geriatrics.

The CHAIRMAN. So a lot of them would be in a nursing home?
Dr. SIMONSON. Yes.
The CHAIRMAN. Did 29 percent of them-is that a correct

figure-cite that they felt that they had inadequate professional
skills.

Dr. SIMONSON. The study that you are referring to was the study
looking at pharmacists' perceptions of the biggest problems in geri-
atric pharmacy practice. The number one problem that they identi-
fied was inadequate knowledge of the scientific or pharmacologic
information regarding the elderly patient.

I did another survey-if I can just interject, Senator-that we
tried to assess undergraduate training and the effect of geriatric
knowledge and pharmacists, and we found that 25 percent of phar-
macists felt that their undergraduate training did not prepare
them well for geriatrics. Another 55 percent felt that they pre-
pared them only slightly well.

So about 80 percent of the pharmacists that we surveyed felt
that they did not have sufficient training in geriatrics. It is much
like medicine. Pharmacy schools and medical schools have similar
problems.

The CHAIRMAN. Every pharmacist must have continuing educa-
tion to retain their license; do they not?

Dr. SIMONSON. Most States require continuing education, but I
believe there are a few States that do not.

The CHAIRMAN. But in every State that requires continuing edu-
cation, the question of prescription drugs in terms of geriatrics
could be brought immediately to their attention-I mean within a
year's time.

Dr. SIMONSON. Absolutely.
The CHAIRMAN. Is that true?
Dr. SIMONSON. Yes. Many programs do concentrate on geriatrics.

There are quite a few continuing education programs now in the
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area of geriatrics responding to my surveys and other needs. Phar-
macists have a great interest in geriatrics, and they have a desire
to learn more.

The CHAIRMAN. Well, would each of you-I'm asking physicians
what they think pharmacists ought to do, but I'll ask it anyway:
Would each of you feel that that ought to be required? I mean re-
quired; federally required.

Dr. SIMONSON. Geriatric training?
The CHAIRMAN. Well, we have to deal with life as it is. If there

are all the licensed pharmacists out there, I mean requiring in
their continuing education that some of it be in geriatrics.

Dr. SIMONSON. If a pharmacist is practicing in a pediatric clinic
there is no need for geriatric knowledge, but very few pharmacists
are in that area. I think geriatrics should be required both in the
undergraduate program and on a post-graduate basis. Absolutely.

The CHAIRMAN. How is this post-graduate information shared?
Dr. SIMONSON. Continuing education.
The CHAIRMAN. Continuing education. Well, it's probably not

necessary in a pharmacist only dealing with youngsters that never
deals with the elderly. But almost every pharmacist in the Giant
store-that's a food chain here-or Drug Fair, or whatever, is going
to be filling prescriptions for the elderly; is he not?

Dr. SIMONSON. Absolutely.
The CHAIRMAN. Well, I think our national figures show that.

About 30 percent of the prescription drugs are used by the elderly.
Do you feel the same on that, Dr. Avorn?
Dr. AVORN. Yes, I do. But I think that it is really my profession

more than Dr. Simonson's that is the cause of the problem.
The CHAIRMAN. Oh. We're going to get to you.
Dr. AVORN. OK. But if we are sticking with pharmacy: yes, I

think there ought to be mandatory continuing education. But I
would even take it one step further. Many of the health professions
have requirements on paper that people show that they have taken
x number of courses, and that they ve signed up, and turned up
somewhere. I don't think that is adequate because what it basically
means is that you have paid your registration fee, you checked into
the hotel (which may be in Miami Beach), and then you went home
again.

The CHAIRMAN. Nobody gives you a test, do they?
Dr. AVORN. No. And what we really need to move toward is some

demand not just that one turns up at a course, but that one actual-
ly learns something.

One way of implementing that is that there be some requirement
that physicians and pharmacists demonstrate competency. This
could be required every 5 or 10 years. It can be a baseline minimal
level of competency: Not just that you paid your money and went
to a course in some pleasant climate, but that, indeed, you learn
something and know how to practice.

If you don't know that, I think we should ask whether taxpayer
money should be paid reimbursing physicians or pharmacists for
services if they can't demonstrate competency in this area.

The CHAIRMAN. Dr. Colinger.
Dr. COLINGER. I would not disagree with what has been stated,

but I don't think that it is going to solve the problem. Education is
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fine. You can require that people have so many CME credits; but it
is what you do with the information that is the crux of the prob-
lem.

As I see it, until you really establish some way of correcting pre-
scribing patterns that physicians do, you are not going to get to the
crux of the matter.

If a particular physician has attended whatever continuing medi-
cal education course there is, but he still has a tendency to put
people on benzodiazepine, sleeping pills, and psychotropic medica-
tions, then you don't get rid of the problem.

I think you really need more data. You need to target the pre-
scribing patterns of physicians, look at them, and if they are falling
out of what we consider norm there needs to be some intervention.

But education is not going to simply correct the problem.
The CHAIRMAN. Well then, doctor, you believe the key is the pre-

scribing physician?
Dr. COLINGER. Yes. I believe the key is the prescribing physician.
The CHAIRMAN. Doctor Avorn.
Dr. AVORN. I agree.
The CHAIRMAN. Doctor Simonson.
Dr. SIMONSON. Yes.
The CHAIRMAN. I agree. I think that is absolutely the key. And I

would agree with you, Doctor Avorn. The physician is key. I think
that is true, because pharmacists are going to, by and large, fill the
prescription that was given to them and rely on the physician's
judgment.

Dr. SIMONSON. Actually, Senator, if I may interject: a pharmacist
really does have responsibility to counter-check and double-check
what the physician has prescribed. Certainly in the nursing home,
now, the pharmacist is required to review-as I am sure you are
aware-drug therapy on a monthly basis.

Many times there are multiple prescribers or allergies that the
prescriber is not aware of. The pharmacist is sort of the overseer
and coordinator of the drug therapy, but the physician is the pre-
scriber.

The CHAIRMAN. Well, I recognize that as a responsibility of the
pharmacist, but it is pretty difficult when a pharmacist gets a pre-
scription and doesn't know how many other prescriptions have
been given. In the nursing home that can be done.

Dr. SIMONSON. Right.
The CHAIRMAN. But in just general, the pharmacist is not in a

position to know anything about the patient, and is not in a posi-
tion to know whether that patient is taking a whole bunch of
drugs. That might not be necessary.

I get the thrust of all three of your positions on this. It has to be
coordinated. There are several key elements. I now ask Doctor Si-
monson: Do you agree that with Medicare and Medicaid patients
there ought to be a screening process on how many drugs are being
used by a particular patient through the computer system finding
out and pinpointing when some patient is taking seven or eight dif-
ferent types of drugs at one time?

Dr. SIMONSON. This already is being done in certain Medicaid
programs where the patient consumption is screened. Absolutely.
You can find some very interesting--
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The CHAIRMAN. What programs are those?
Dr. SIMONSON. Some studies have been done. I don't think it is a

requirement on a national basis, but you can certainly learn a lot
by having the computerized files.

Even if the patient is going to different doctors and different
pharmacies you have centralized the information and can find
out--

The CHAIRMAN. Because it is all there if you want to look for it.
Dr. SIMONSON. Absolutely. Yes.
The CHAIRMAN. All right. Now for the Food and Drug Admin-

stration. What more should they be doing? Doctor Avorn?
Dr. AVORN. I continue to await with interest the guidelines that

we've been hearing about since the early 1980's. It is not clear to
me what happened to them. FDA seems to have the sense that
there is now enough movement in that direction spontaneously
that we don't need to have guidelines; but I don't share that view.
It is difficult to expect that industry will voluntarily slow down the
drug approval process, which it might have to do to include compli-
cated, elderly people in the testing, when that could be a very
major financial negative for them.

It is perhaps being naive to expect that they are going to be
doing that on a large scale voluntarily. We might need to codify
some requirement that older people be included in the pre-market-
ing testing in a systematic, nontrivial way before a drug is allowed
to be on the market if it is going to be used primarily by the elder-
ly. We have not gotten very far with voluntary compliance, I don't
think.

The CHAIRMAN. First of all, let me assure you we will indeed find
out what happened to those guidelines. We are not through with
the Food and Drug Administration on that particular point.

Second, I think you are aware that they are not required by law
to publish any guidelines. Would you recommend that Food and
Drug Administration be required by law to publish guidelines?

Dr. AVORN. If this committee were to indicate that there were
perhaps a 1- to 2-year time frame during which the Food and Drug
Administration is expected to generate some useful and workable
solution to this, failing that some legislation could then occur.

That strikes me as giving them enough notice that this is really
something about which people mean business, but not necessarily
bringing the legislative apparatus into play unless it turns out that
nothing else is going to work.

The CHAIRMAN. Well, I think my colleague here-the former
chairman-strongly recommended that several years ago. Am I cor-
rect, Senator Heinz?

Senator HEINZ. Mr. Chairman, you are correct, but nothing has
happened.

The CHAIRMAN. Yes.
Senator HEINZ. My fear is that unless we, in fact, have a fore-

seen mechanism that is a good deal stronger than saying, "We'll
enact legislation in 2 years unless you act," we will be right back
where we are today, only 2 years removed.

I wish it wasn't necessary, Mr. Chairman, to tell an agency
whose mission is to protect the public health and safety where
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medical practices are concerned, that they should be doing their
mission. That is, essentially, what we are saying.

They are then forcing us to micro-manage as to how they do
their mission. But since they aren't doing it, they don't leave us
much choice.

Dr. AVORN. If I may respond to that, Senator Heinz: My impres-
sion from conversations with various parties is that both FDA and
industry perceive the agency to be understaffed and under-
equipped to get drugs quickly onto the market. Some of the resist-
ance on the part of industry to having the elderly mandated in the
drug approval process is their fear that what is already a long
process will become even longer.

Perhaps if something could be done simultaneously that such re-
quirements are put in place to enable the FDA to move more effi-
ciently than it currently does-perhaps by means of giving them
the sort of staff support that they need-we might be able to speed
things up at the same time that we impose the new requirement,
and that might meet everybody's needs best.

The CHAIRMAN. Well, it would be great to have the Food and
Drug Administration tell us exactly what they need, and I assure
you they will be given that opportunity again.

As you might have noted at the outset of this meeting, we had
invited Food and Drug Administration to this particular hearing.
They said it wasn't convenient, and I accepted that because I real-
ize that in many of the points that are raised here they are not
going to be able to respond.

Dr. AVORN. It is important for us to distinguish what the FDA
can and should be expected to do, versus things which we need to
expect from somewhere else in government or in other parts of so-
ciety.

The FDA really, should be expected to do a good job of approving
drugs for use and establishing guidelines; the labeling discussion
earlier today was important in this regard. However, the FDA
can't be expected to somehow regulate the quality of prescribing if
the drug is a good drug and is on the market. That is something
which it doesn't have the apparatus or the mandate to do.

It needs to get drugs approved and labeled well, and after that
we really need to look to other avenues if we are worried about the
quality of prescribing of otherwise acceptable drugs.

The CHAIRMAN. Yes, I think we do recognize that this is only
part of it, and there are some other key parts which we have al-
ready spoken to.

I don't know that we have covered everything that needs to be
done or needs to be implemented at this time.

Senator HEINZ. Mr. Chairman, I hope not. If you have there will
be no questions for me to ask.

The CHAIRMAN. No. I am sure we haven't.
I would like to make a part of the record at this point, since we

have been discussing this, the response of the Department of
Health and Human Services for Food and Drug Administration.
We will do so. Quite a bit of data is involved there. They have ex-
pressed their willingness to be with us at a later date.

[The information to be supplied follows:]
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DEPARTMENT OF HEALTH & HUMAN SERVICES Public Healh SeriAce

Food and Drug Administration
Ro-kurb, MD ze87

March 23, 1988

The Honorable John Melcher
Chairman, Special Committee on Aging
United States Senate
Washington, D.C. 20510

Dear Mr. Chairman:

I write to respond to your letter of March 15, inviting me to testify
on March 25, 1988 before the Committee on FDAis activities related to
the safety and effectiveness of drugs prescribed for older Americans.
I appreciate your understanding of why we are unable to accept as we
discussed with your staff. The significant and complex nature of this
issue requires that we allow adequate time to prepare so that we might
provide you with information that is both meaningful and complete.

I assure you that the Agency continues to play an active role in
improving the use of drugs in older Americans. Enclosed is a brief
description of our activities.

If you would like any additional information to be submitted for the
hearing record, please let me know.

Sincerely yours,

Frank E. Yob9rW nd uQ5
Commissioner of Food and Dhugs

FDA's Activities Related to Drugs Prescribed for Older Americans

We have been increasing our knowledge of the effects of drugs in this
age group by encouraging the participation of older subjects in the
testing of drugs and will soon finalize guidelines for prenarket
testing of drugs in the elderly. Although these guidelines are still
in draft form, they have had a major impact in providing discussion of
innovative ways to determine all of the factors, such as age, that can
influence drug pharmacokinetics. The guidelines are already beinq
implemented in that the pharmaceutical industry is utilizing them. In
addition, we have published a proposed Guideline for the Format and
Content of the Clinical Data Section of a New Drug Application which
emphasizes the need to analyze data to search for any relationship of
both favorable and unfavorable responses to age, and to conditions
comon in older patients, including abnormal kidney function, multiple
diseases and drug therapy. Furthermore, FDA provides Institutional
Review Board (IRB) education through workshops and the dissemination of
information sheets to ensure that premarket testing adequately
considers the needs of older people. An IRB governs the review and
conduct of all huean research at a particulr Institution involving
products regulated by FDA.

In addition, we now have more knowledge regarding the effects of drugs
in older Americans through post-marketing surveillance monitoring which
is primarily based on adverse drug reaction reports generally stuitted
by the practicing physician. The purpose of surveillance monitoring is
to provide new information of drug risks that can be used for
modifications in drug usage.
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FDA has also been involved in interagency cooperative efforts relating
to the health needs of older Americans, including the area of
medications. one example of this is the *Surgeon General's Workshop -
Health Promotion and the Aging,' which Is taking place this week.
Under the direction of the Surgeon General, FDA has taken a major lead
in the staffing, planning and execution of this workshop. The workshop
will use invited experts to consider aging issues and develop a set of
recommendations that will serve as the core for the Public Health
Service efforts. FDA is coordinating the worksession entitled
"Medications and Geriatrics." Attached is a copy of the work paper
that is being used at this session.

Another FDA activity for improving the use of drugs by older Americans
is in patient education. FDA has had a long tradition of working with
major national and community-based organizations to develop prograns
and materials to advance public health goals to improve the health
status of older citizens. During the last six years the Agency has
been coordinating the development and implementation of significant
patient education programs with the National Council on Patient
Information and Education (NCPIE) which is a nongovernmental group of
some 240 health organizations. FDA and NCPIE sponsored the "Get the
Answers" compaign which is a program urging patients to ask their
health professionals questions about their prescriptions. The major
component of the campaign is a medical data wallet card that lists the
five questions patients should ask when they get a prescription. The
"Get the Answers" message has been widely disseminated to consumers
through news releases, advice columns, and other media. NCPIE
commissioned a report, released in October 1987, "Priorities and
Approaches for Improving Prescription Medicine Use by Older Consumers"
and this past year sponsored a campaign to improve the use of
prescription medicine by older consumers.

Other educational initiatives undertaken by the Agency, in conjunction
with national organizations, include national conferences addressing
areas of importance to older women and educational programs in such
areas as health fraud, tamper-resistant packaging efforts, and
osteoporosis. Attached is a list of activities that have been
undertaken by FDA and national organizations to respond to educational
needs of the elderly.

In 1985, FDA's Center for Drug Evaluation and Research (then the Center
for Drugs and Biologics), disseminated a newspaper column entitled
"Safety Sense" to weekly suburban newspapers nationwide through North
American Precis Syndicate, Inc. This column provided specific
information for older Americans to ensure their safe and proper use of
medications.

In addition, FDA publishes materials and conducts meetings across the
Nation to address issues affecting the elderly population including
drug use In older Americans. Specifically of interest are two
articles reprinted from the FDA Consumer magazine, "Medicine and the
Elderly" (September 1983), a13"Questions About Your Medicine? Go
Ahead--Ask" (October 1987). Our activities also include a major
campaign to encourage health professionals to provide drug information
to their patients.

Moreover, Parke-Davis gave a presentation to FDA on March 9, on the
firm's Elder-Care program. This program, which is directed to the
elderly, provides basic information on drugs, drug-taking, drug
firm's Elder-Care program. This program, which is directed to the
elderly, provides basic information on drugs, drug-taking, drug
reactions, and drug contraindications. We are now considering the
utility of incorporating some of the Parke-Davis materials into
programs for the elderly. In fact FDA intends to make drug information
for the elderly a major priority for the Agency in its Action Plan
Phase ItI.

Attachments
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Health Promodton nad Aging
'MEDICATIONS AND GERIATRICS'

Chaeles C. Pils.m M.S. Psems.
Associate Director. U.N.C. Center for Health Promotion and Disease Prevention,

and Assistant Professor of Pharmacy, School of Pharmacy.
The University of North Carolina at Chapel Hill. Chapel Hill, North Carolina.

Jnseph T. Hanala, H.S. Psume.
Coordinator of Pharmacogeriatrics. Division of Geriatrics and
the Center for the Study of Aging and Human Development.

Duke University Medical Center. Darham. North Carolina.
SR PHARM Ste-e- R. Moore

Division of Drug Advertising and Labeling.
Food and Drug Administration. Rockville. Maryland.

1. Introduclton aad General Overv"ew

Health promotion and disease prevention in the elderly is both appealing and worthy of our
attention. While old age is not preventable. much of the disease and disability which is common
in late life is preventable.I The rational uoe of medications at both the policy and clinical level.
has an important place in achieving this end, providing an important component in a health
promotion strtegy for healthy aging. Rowe and Kahn have cautioned against a 'gerontology of
the usual.' The focus on typical aging as normal' ignores the enormous heterogeneity in this
population. This may mislead scientists and policy makers to view what is 'usuta as a reasonable
health objective for older Americans.

11. BasIc Demographics and Populatlon Datl

In 1987. about 12% of the U.S. population is 65-years or older. By 1990. the 65 and older group
will reach 12.7% of the population; by 2000 the percentage rise to 13.1; and by 2020. to 17.3%.
By the year 2020, the 65 and over population will have increased by 102%, compared to the 31%
growth for the entire U.S. population for the same 40 year period.a

Changes will also be taking place within the elderly population itself. Not only will there be
more citizens over 65 years of age, both in absolute number and percentage, but individuals
within this age group will be living longer and, on the average. may tend to be more frail, and
possibly in greater need of medical care. The older age groups, especially those over 75. will
increane most dramatically. The current number of persons over 85 (2.7 million) will double by
the end of the century. Conservative estimates to the year 2050 indicate that at least 50% of
Americans will survive to their 85th birthday, with the 85 years and older population constituting
at least 15 million people."

Ill. Health Characterlstics

Three general health characteristics of older U.S. residents are relevant to medications and
geriatrics. First, the pottern of health service utiliuttion influences the opportunities for
receiving a prescription; second. the epidemiology of disease (especially chronic disease)
influences the duration of treatment; and third, drug activity in the aging body influences
therapeutic safety and efficacy.

A. U1lllntlon of Health Senices. Prescription drugs are prescribed for the elderly primarily as
outpatients making physician office visits, as inpatients in long-term care facilities, and as
hospitalized patients as well as upon discharge from health care institutions. Persons 65 and
older account for 20.5% of physician office visits in 1985.' And while moot elderly are not in
nursing homes, they did occupy 88% of the available nursing home beds in 1985 And in 1986
persons 65 and older accounted for more than 40% of the hospitalizations in this country, staying
an average 8.5 days compared to 6.8 days for 45-64 years of age.T 'In the near future, the
majority of all user of health and health related services with the exception of obstetrics and
pediatrics will be persons over 65.

B. The Epidemlology of Dlauex. As briefly discussed above. the elderly in America are more
likely to use health servicet than are younger age groups.' This is explained in port by the fact
that in spite of fewer acute illnesses, their recovery time is often longer, the fact that they are
nearly twice as likely to suffer from a chronic illness; and the possibility that they may overuse
services relative to true needain In view of this reality the health care system's response
requires strategief that are often qunie different than those for younSer persons because of the
following: -

ihe pveealerce of chrotic disease. Eighty percent of persons 65 years and older have one
or more chronic disuases. Certain of these diseases are largely age dependent, such as
coronary artery disease and dementia of the Alzheimers type: other diseases, such as
most cancers, are considered age related."

,usditple pathology. The existence of several simultaneously active conditions is much more
prevalent in the aged than in those younger.

ornsperifc presmvisira of disease. Severl diseases which occur at all ages have a
different natural history in the elderly. Almost any of the classic signs or symptomt of
disease are present in the elderly in uncharacteristic ways. Instead of usually
anticipated presentationas diseases often give rise to nonspecific problems which may be
incorrectly identified as due to aging rather than due to disease. These nonspecific
problems include falling. dizziness, acute confusion, new incontinence, weight loss,
failure to thrive, etc.

silems preiseritin of disTene Especially likely to be obscured in the elderly are pulmonary
embolism, pneumonia, cancer, acute surgical abdomen, thyrotoxicossis. depression, drug
intoxication, myxedema, myocardial infarction, slcoholism."

t
.
5
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C. Phaescoki..llcs and Pharsnaodypaesles of Drags. Drug disposition in the body of an
elderly patient may be quite different than in a similar patient forty yews younger. Although
these changes may not necessarily occur, when present they are largely the result of age related
changes in body composition, renal and hepatic function, and concurrent disease states. In
addition, an older patient may not respond to a given drug concentration in the same manner as a
younger individual .. S.t Age related physiologic changes in older patients dictate that while the
standard guidelines for applying pharmacokinetic principles often apply, they must be
approached with caution because some of the usual assumptions may not be valid, In particular,
the clinician must more carefully consider possible changes in body composition and vital organ
function.

ABSORPTION / A number of aging-related physiologic changes occur in the gastrointestinal
tract (GI) which increase the possibility of altered drug absorption. With advancing age intestinal
blood flow may decrease; muscle tone and motor activity in the G1 tract may decline; and
mucosal cells may have atrophied, reducing both gastric secretory and absorptive function. The
elderly demonstrate prolonged and widely variable gastric emptying times when compared to

younger groups." In addition, the pH of G0 fluid is increased in the elderly, a change that may
effect the absorption of calcium." In spite of these demonstrated and theoretical GI changes,
altered absorption does not appear to be a clinically important factor in dosage calculations for
older patientsa.

DISTRIBUTION / Body composition undergoes noteworthy changes over a lifetime of 70+ years.
Body fat increases, muscle mass decreases, and total body water decreases. By age 70 greater
than 30 percent of body weight in a given individual may be fat. On the other hand, muscle mass
contributes a smaller proportion of body weight, declining by an estimated 25 to 30 percent by
age 70. Total body water decreases in the elderly from 13 to Ig percent.","' These changes can
have a clinically significant impact on the distribution of both water soluble and lipid soluble
drugs. As a rule, with substantially increased age water soluble drugs will have decreased
distribution, while lipid soluble medication will have increased distribution.

The plasma protein binding of druo in the elderly may be altered.
t
" The two major plasma

proteins are albumin and alpha-l-acid glycoprotein. Older patients often have a lower than
normal serum albumin level, usually the result of decreased albumin production. Also, an

increased level of alpha-l-acid glycoprotein has been associated with advanced age." The
potential significance of these changes are either an increased free fraction of drugs bound to
albumin (e.g. wIrfarin, phenytoin) or decreased free frction of drug bound to alpha-l-acid
glycoprotein (e.g. lidocaine, propranolol). These alterations in binding may lead to the erroneous
clinica judgments based on misinterpretation of serum blood levels.

METABOLISM / Phase I oxidative metabolism can be impaired in the elderly patient due to
decreased microsomal enzyme activity. Also, the metabolism of drug with high hepatic
extraction ration can be impaired due to a decrease in hepatic blood flaw." This is particularly
important when prescribing certain drugs such as diazepam. quinidine, theophylline, propranolol,
and imipramine. Easily estimating the extent of impaired metabolic function is not currently
possible; consequently, dosage adjustments necessitated by metabolic impairment are, at best,
estimates based on investigational and clinical experience.

Hepatic Phase It metabolism via conjugation is not meaningfully altered with advancing age.
Consequently age related changes in clearance of drugs metabolized by glucuronidation clearance
have not been reported. For example, oxauepam, loramepasm and temanepam doses need not be
reduced in older patients on the basis of hepatic function alone.

ELIMINATION / Glomeralor filtration rate (GFR) declines steadily with increasing age. Because
of the typical decline of muscle mass with advancing age, production of creatinine also declines.
This produces serum creatinine levels usually considered normal for younger persons, but
unreliable as an indicator of renal function in the older person. Thus, a calculated creatinine
clearance is recommended when considering the proper done of such drug as digoxin, cimetidine.
many antibiotics, and active metabolites such as N-acetylprocainamide and normeperidine.s"o

PHARMACODYNAMICS / The term pharmacodynamics usually refers to the magnitude of
pharmacological effect that results from the interaction of drug with receptors at the site of.
action. There is little information about the pharmacodynamica of drugs in the elderly, but an
increased sensitivis? to a number of drug has been reported."," Perhaps the most widely
reported is the enhanced pharmacological effect of narcotic analgesics in the elderly.

5
"' In a

study by Kaiko it was found that elderly cancer patients, who received intramuscular morphine
post-operatively, had significantly greater total pain relief and duration of pain relief than their
younger counterparts. No information regarding adverse effects was reported." This study
confirmed similar findings reported in an earlier study by BelIville 0t at." Demonstrating
decreased pharmacodynattic sensitivity. Vestal et at. have reported a reduction in response to

both beta adrenergic agonist and antagonist drugs in the elderly.s° From thea and similar
reports there is some evidence that age-related pharmacodynamic changes can occur. For the
most part whether these alterations are due to diminished homeostatic mechanism, chronic
disease, or changes at the receptor or poat-receptor remains to be determined.t-"

IV. Areas of Particlaar Interest

Medications are usually beneficial, sometimes of no value, and on rare occasion detrimental in
their contribution to the health of the elderly. Numerous areas are of particular interest with
regard to drugs for older patients. The few areus discussed in this background paper are the
extent and pattern of drug use among older patients; the health promoting benefits the elderly
derive from medications their susceptibility to untoward effects of drugs; the potential for new
technologies to benefit the elderly; successful interventions and programs; and selected
deficiencies. in current programs and services.
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A. The Extent of Drug Use. The elderly take prescription and non-prescription drugs to a
greater extent than younger persons. This appears to be no because their greater use of health
services makes them more likely to receive prescriptions or make selr-medication decisions.

PRESCRIPTION DRUG USE / As previously mentioned, the elderly make up 12% of the U.S.
population. It is estimated however that this group accounts for approximately 30% of all drugs
prescribed in the U.S."' In 1982 all consumers npent S14.5 billion for prescriptions dispensed
by community pharmaciest The elderly's precise proportion of that cost is not known, but if it
was 30% that would be $4.35 billion. An FDA study found that those over 75 years of ann
received the most prescriptions in 1982, averaging almost 17 annuslly. The young-old, those 65
to 74, received only 13.6 that year. These numbers are much larger than the averages of those in
the 55 to 64 age group (9.3 prascriPtions) and the 45 to 54 age group (6.9 prencriptions)"
The 1985 National Ambulatory Medical Care Survey of office based physicians found that elderly
women accounted for 12.5 percent of all visits and 17.7 percent of visits in which drugs were
prescribed: elderly men accounted for u percent of visits and nearly II percent of visits
involving drug prescription.t Overall at least one drug wos prescribed or provided in over 68
percent of office visits by those 65 years of age and older.
OTC DRUG USE / Self medication as part of self-core seems to be one of the most important
and frequent health maintenance actions taken by the elderly. A recent study of rural elderly
found 65% of those surveyed to have used over the counter (OTC) medications in the previous
two weeks, with women taking more than men

4
This was consistent with findings from an

earlier study of an elderly population in which 64% had taken OTC medications; again, women
used more than men. o Respondents in this study reported consuming in a one day period an
average of 1.74 prescription drugs and 1.13 over-the-counter drugs.t5

D. Patterns of Drug Use. Drug use patterns in the elderly vary according to the populations in
which data is collected. The best defined data comes from ambulatory elderly populations. Two
ongoing programs, the Dunedin Program in Florida and the N.l.A.'s Established Populations for
Epidemiologic Studies of the Elderly (EPESE), provide the most extensive and detailed
information about both prescribed and OTC meditations in a controlled study population or
cohort. The Dunedin Program which has screened approximately 3.000 elderly each year since
1978 for undetected medical disorders, has also collected patient-recorded information about
prescribed and OTC medication. Over a five-year period 93% of patients in that population took
some medication, with a mean of 3.7 medications at the time of interview. The study also found
women to be consuming more than men, and drug use increasing with advancing age." The
most common therapeutic indications foe all drugs were antihypertensives. non-narcotic
analgesia, antirheumatia, various vitamins and catharnics. Striking changes over the five year
period include an incresne in mean drug use (from 3.2 medications) and a considerable increase
in nutritional supplement use
The EPESE project, a community-based surveillance program funded by the National Institute of
Aging, is being conducted at four research sites; New Haven (Yale University), East Boston
(Harvard University). rural Iowa (University of Iowa), and the Piedmont area of North Carolina
(Duke University). Exteeive information regarding both prescription and OTC medication use is
being collected ns pare of these in-home surveys of between 3.000 to 4.500 community elderly.
The first published report of medication use in an EPESE population was from Iowa where 88%
of patients took some medication, with the mean being 2.87 drugs. In this population medication
use increased with age and was greater in women.5' The most common therapeutic indications
for drugs were cardiovascular, analgesics, vitamins and nutritional supplements, gastrointestinal
products and CNS agents. Analgeics, vitamins, and GI agents (e.g., laxatives) were the most
frequently taken over-the-counter therapeutic categories in Iowa among runr elderly 1' In fact,
products classified ns 'analgesia and antipyretics' constituted over 39% of the reported OTC drug
use; and three most frequently mentioned categories accounted for more than 94.1% of thi use.
While the Dunedin and Iowa populations and methods are not comparable, the most
distinguishing difference is the apparently greater use of drugs seen in the Florida population.
Additional information about commonly prescribed medications for ambulatory elderly comes
from a variety of sources. The most recent information (19E6) is from two electronic data bases:
IMS America Ltd. (Ambler, PA), and Pharmaceutical Dsta Services (PDSJ (Scottsdale, AZ).3s

0

The top five therapeutic clamsss prescribed for the elderly according to the IMS data were
digitalis preparations, diuretics, beta-blockers, nitrates, and antianbhritia. The PDS data,
reflecting prescription drugs dispensed, showed the top five drugs for the elderly to be
hydrochlorothiazide and triamterene, digoxin, potassium chloride, nitroglycerin, and furosemide.
Drug use patterns from institutional settings are lean well defined. A 1976 survey of long-term
care facilities found that most patients received between 4 and 7 medications with the mean
being 6.1 drugs.

3
The most common therapeutic indications were cathartics, analgesics,

tranquilizers. sedative/hypnotics. and vitamins. According to PDS. the top five drug products
dispensed to elderly nursing home residents in 19t6 were digocin, furosemide, potassium
chloride, dipyridamole, and nitroglycerins. This pattern reasonably reflected the frequency of
ose these products had among non-iostitutionalized elderly that year. In alarming contrast, the
sixth and seventh ranking drugs among elderly nursing home residents were haloperidol and
thioridanine HCI; among non-institutionalized elderly these same agents ranked 99th and 90th
respectively." This report also revealed that during the first quarter of 1986. 59.2% of the
elderly in the nursing homes received 4 or more prescriptions, compared to 35% of the non-
innsiitusiolioed elderly.
Drug usage in hospitalized elderly is available from a variety of sources. A drug use surveillance
project on a geriatric specialty unit found 500 of 521 patients to be given medications. Patients
observed during the study period were given an average of 6.1 medications. In order, the most
frequently used drugs were diuresia, antibiotia, beonchodilators, and analgesics'° Another
study of 56 hospitalized elderly patients reported the mean drug use to be 4.1 medications
prescribed for chronic use with the most common therapeutic indications being cathartics,
analgesics, vitamins, diuretios, and cardiac drugs "
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C. Health Promotion Bonef.ts of D0ug Therapy. Health promotion strategies, particularly in

older populations, must clearly rely on both social-behaviorsl snd medical sotategies. Many

maladies of old age can be traced to health risk behaviors of young adulthood, and as a result

prevention in often viewed as having little value us a health strategy after 65 years of age.

Kannel and Gordon have suggested 'that because of the relatively high incidence of mortality in

the elderly the absolute impact of preventive measures shon-term may actually be greater in the
elderly than the younger despite a lesser relative impact."

Since that suggestion, made in 1977. the preventive value of treating diautolic-systolic

hypertension in the elderly has been demonstrated. The V.A. cooperative study demonstrated a

54 percent reduction in fatal and nonfatal cardiovascular events in the 60 yearsn and over age

groupga The Hypertension Detectino and Follow-up Program found that older patients receiving

drug therapy according to structured guidelines (otherwise termed 'stepped-care') had lower

incidence of stroke and lower mortality than age matched controls referred to their usual 'regular
care' for management." And, results from she European Working Party on High Blood Pressure

in the Elderly Trial have shown dramatic reductions in morbidity and mortality among drug

treatment subjecta over a seven year period." Of course the importance of attentive monitoring

during treatment cannot be over emphasized; onti-hypertensive medications re among the most

widely implicated contributors to adverse drug reactions in the elderly [reviewed later in this

paper].

The efficacy of influenza vaccine was evaluated in nursing homes of Genesee County, Michigan.

during the winter of 1982-83. Inveutigatorn found the use of influenza veccine to reduce both

incidence and severity of influenza virus infections among the elderlyd' A posilive cost-

effectiveness analysis of influenza vaccination programs for the elderly wa reported comparing

medical costs and health effects between vaccinated and unvaccinated elderly from 1971-1972

through 1977-197g," Despite belief in the preventive value of the vaccine, medical compliance

with recommendations for its use has been poor, institutional policy appears to be the best means

for accomplishing wide spread immunization."

Disability and immobility are associaed with fractures in older persons; and fractures are

associated with low bone mesa.u The N.I.H. estimates that about 1.3 million fractures a year can

be attributed to osteoporosis in people aged 45 years and older. As one of the most prevalent

afflictions of advancing age, ouseoporouis-related vertebral fractures burden one-third of women

by age 65. By age tl hip fractures, usually associsted with osteoporosis, will have stricken one-

third of the womena" An effective means of preventing the loss of bone mas in ponstmenopausal

women is regular use of estrogen therapy, particularly when combined with calcium

supplements .
0
""" The FDA recently acknowledged this preventive indication to be an

effective use of estrogens when taken for 21 or every 28 days and combined with calcium

supplements and exercise.

A variety of useful but lets well documented preventive and protective actions of drug have

been reported. For example, a cane-control study of 300 cataract patients and 609 controls found

a protective effect from long-term use of aspirin-like analgesics.' Such findings clearly require

methodologic scrutiny and additional investigation. But they also ought to encourage the

continuing search for agents with potential for preventive/protectiOe impact on common disabling

conditions of advanced years.

D. Health Risks aed Problems Auseclated With Medlcations. The major areas of concern with

regard to health risks and problems associated with geriatric drug therapy can be organized as

bio-medical, behavioral, economic, and health policy/health services. Conversely, these areas also

represent important targets for drug oriented health promotion interventions. In general, issues

reviewed independently in this background paper (e.g. adverse drug reactions compliance, costs,

access, and altitudes) are very much interdependent, and an integrated approach to solutions is

recommended.

DRUG RELATED BIO-MEDICAL ISSUES / Aging is associsted with a variety of physical

changes and health problems. Adverse drug reactions also present in a wide variety of symptoms

throughout the body. A major challenge for the clinician is to distinguish between symptoms of

aging and those associated with drug therapy. Mental disturbances, fatigue, depression, and

syncope are examples of complaints that are associated with commonly encountered conditions as

well as frequently prescribed medications.

t. ten nPmflMtOLOoY OF ADO.. lust as drug use patterns vary with populations, incidence and

prevalence data for adverse drug reactions (ADRs) is quite dependent on data collection methods

and settings in which studies have been conducted. Multicenter collaborative drug surveillance
programs, voluntary reporting to FDA. cohort surveillance, the control phase of intervention

demonstrations, institutional or population specific prevalence surveys, and computerized record

linkage of secondary data sets have provided the must enlightening perspective on ADRs in the

elderly thus far.

The Boston Collaborative Drug Surveillance Program (BCDSP) formalized and standardized

clinical data collection on medication use and effects in a consortium of hospitals. Routine
screening procedures have been wed by BCDSP to correlate patient factors and drug response.

From this effort dozens of adverse effects associated with drug therapy have been identified-

advanced age has been an important variable in several instances (e.g. heparin in older womenat

and high dose fluratepam in older patients").

The FDA has been collecting reports of suspected and known adverse drug reactions (ADR's)

since 1968. The data has limitations because of the spontaneous and voluntary nature of the

reporting system. Nevertheless the value of summary information from this data set to alert

researchers and clinicians to drugs worthy of more careful attention should not be overlooked.

Recently FDA data from the 15 year period 196t-g2 was tabulated to identify medications which

may cause the older patient untoward effects." From this analysis the five generic drug classes

with the highest reported adverse drug reactions were identified. These were, in order,

antiparkinsonian drugs, antibiotics. antiarthritics. antiarrhythmics and diuretics. The most recent
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data from FDA spontanseot reporting indicates an overall rate of 8.5 ADR reporta per 100,000

population; the rate among those 66 and older is nearly double thtat."

Drug induced admissions to hospital ere euamined along ith other iatrogenic causes of
hospitalization at a 769-bed urban teaching honpitalst in that institution 4.2% of admissions

during two summer months were attributed to medication; half of which were considered by the

iovestigators to be potentially avoidable. Medications accounted for 77% of all iatrogenic

admissions. The average age among all ialeogenic admissions wa 53 years. Another report of

293 admissions to a family medicine inpatient service found 15.4% to be drug-related with almost

one-half occurring in patients 60 years of age or older."

The occurrence of ADRa daring hospital stays providea another perspective. During March and

April of 1981 records for all admissions to Denver's VA Medical Center were reviewed." Is this

study the occurrence of hospital associated iasrogenic complications for veterans aged 65 and

older as compared with younger patients. The younger group bad no complications caused by

drag reactions while 17.7 percent of the older group esperienced us ADR. This rate is consistent

with those reported in other studies."-" The differences between hospitals are perhaps due to

the use of different criteria for determining a drug reaction.

Growing awareness of aging has stimulated an increasing number of investigators to one large

computerized daa sets to focus on drugs for their possible etiologic part in common problems of

old age. Two enumples fur illustrative purposes are included. ( t) Au association between

psychotropic drug use and hip fractures has bees identified using computericed Medicaid files;

dementia as a confounding variable did not appear to influence the results." (2) A slightly

increased risk of hospitalization because of gastrointestinal bleeding has been noted among elderly

users of nsonsteoidt anti-inflammatory drugs compared to nonusers at she Group Health

Cooperative of Pages Soundn"

a. ACRoas COrNTatIrtIoNo TO Ann. It's estimated that at least 60 percent of adverse drug

reactions are an ensension of normal pharmacologic action' ee Because most adverse effects are

pharmacologic and usually well-known minor reactions, many should be preventable with more

careful prescrihiog, monitoring, and patient education.

Elderly patients are at a higher risk of developing drug reactions than the general population.

SSevrl factors are known so predispose older persons so thin encess risk. The first, and perhaps

strongest factor is multiple drug use. Perhaps the first approach to preventing adverse drug

reactions is so limit she number of drugs. This wo ld 005 onn l reduce she chaoces of side effects

occurring, but also reduce the possibility of drag interactions.

Plyphsrmcy . The incidence of polypharmacy or multiple medication use in the elderly is

substantiatl." One of the major associated problems is adverse drug reoctonsO Williamson

and Chopin found an increasing prevalence of ADRs as the number of prescribed drugs

increased, occurring in 10.8% of those taking one drug and 27.0% of those taking six."
t

Another

study of ambulatory elderly with dementia also found an increased incidence at ADR's with an

increased number of mediccations'

A number of factors contribute to she problem of polypharmacyra Ptients who use multiple

physicians and pharmacies run the risk of receiving drugs that are therapeutic duplicates and

drugs that interact since the health care professionals they see may not be completely informed

about other prescriptions. In addition, there is a greater risk of medication rrors and/or

noncompliance due to polypharmacy."

Phar-sacehleslc * ad Pharmacdyneaic Changes ., As previously mentioned, there are a

number of possibly age-related physiological changes that may effect the pharmacokinesics of

drugs in the elderly. Them is a possibility of adverse drug reactions occurring when total body

clearance of drugs in reduced either due to decreased hepatic metabolism or renal excretion. This

risk is increased because the higher resulting plasm concentration should correlate with higher

concentrations at the receptor site with an accompanying chance of enhanced pharmacological

effects. In addition, regardless of pharmacokinetic changes, the elderly may experience enhanced

pharmacodynamic response to drugs.

Often, however, it is difficult to determine which mechanisms, if not both, simultaneously

contribute to adverse drug reactions. For example, a study from the Boston Collaborative Group

has shown that at high doss of fluranepam (. or > 30mg) 39% of patients 70 years of age or

older, experienced adverse drug reactions.a" This compared so an incidence of 2% in the same

group raking 15mg/day of fluranepam. A later study of fluraePeam kinetics found a prolongation

of its half-life in elderly men." However, there are several studies of similar benzodiacopines in

which the elderly had greater central nervous system sensitivity than younger subjects despite

having she same drug plasma concentrations.

Drug Inleractlons Traditionally, the term drug interaction (DI) has been defined as the

effect -- either favorable or unfavorable -- that the administration of one drug hus on another

drug. Only a few studies examining Drs in the elderly have been reported. In a study of 573

hospitaliced elderly4 2.16% of prescriptions written during their hospitalization produced potential

drug interactions. The investigators classified 7g.2% of those interactions as avoidable or

probably avoidable. Drug interactions in a 1975 nursing home survey of 562 patients were found

in 5.8% of medication ordersnt Another study of 132 nursing homes and 11,173 patients found

that 2.7% of patients had clinically significant drug interactions occurring.'
0

The occurrence of

drug interactions among 1,094 ambulatory elderly wa found to be much greater than that in the

institutional populations (I sb).It

It is set clear what proportion of potential drug-drug interactions are actually of clinical

significance. For example, in one study 80% of the patients only required close patient

monitoring as opposed to dosage reduction or drug discontinuance." Still, the elderly are at an

apparently increased risk for drug interactionat as a consequence of the prevalence of

polypharmacy. Also, in individual elderly patients who have altered homeostatic mechanisms and

limited functinnal reserves, drug interactions may cause significant morbidity.
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There are two major types of drug-drug interactions pharmacokinetic and pharmacodynamic.
Pharmacokinetic drug interactions occur when one drug alters the absorption, distribuion,
metabolism, or elimination of another drug. Interactions with the greatest potential for adverse
drug reactions are those involving a decrease in the total body clearance of drugs with a narrow
therapeutic index. For example, cimetidine has been shown to decrease the clearance of
antipyrise, a marker of onxidative liver metabolism."

M
Pharmacodynamic drug interactions occur

when one drug either enhances or diminishes the pharmacological effect of the other drug. This
asually involves an interaction at the site of action or the receptor level. Of particular
importance in the elderly is the cumulative effect of drugs with different desired pharmacological
effects but similar side effects. For example, alcohol is reported to significantly contribute to
sedation experienced by patients taking dre with central nervous system depression side effects
such as antihypertensives of psychotropics.

Drug interactions in an even broader context include their adverse interactions with disease
processes, foods, or laboratory tests. Drug-disease interactions, although less common than drun-
drug interactions, have a greater potential to produce clinically meaningful adverse effects.t

5
.

Information about drug-food (drug-nutrient) interactions is increasing. It is well known that
some foods can alter the pharmacokinetics of drugs, but drugs can alter appetite and/or cause
vitamin deficiencies as well. An area of current research interest is the effect of nutritional
deficiencies on hepatic function and drug metabolism." Drug-lab interactions (drug induced
alterations of laboratory values) require careful evaluation and interpretation. They may indicate
drug-induced illness or statistically significant, but clinically insignificsnt changes in laboratory
test values. With growing interest in self-care and the in-vitro home diagnostic market, it will
be imperative that patients and health care professionals understand that druga may interfere with

test results."

S. Sto equtVALeNCE AND GtiNtflCS. Generic prescription products provide a potential cost
savings for the elderly. However, this potential hba not been fully realtied. The older consumer
has shown reluctance to request generics in spite of potential savings. Reasons include perceived
safety, efficacy, and financial risks; preference for the known product; and uncertainty about
qUality.37CCUC9

There is a considerable debate about the use of generic drugs." Since the passage of the 1984
Drug Price Competition and Patient Term Restoration Act, there has been an increasing number
of generic products approved by the FDA.9' One potential benefit of generics is that they are
usually less expensive than brand name drugs. This should translate to cost savings for elderly
patients. A recent study, however, questioned the cost savings of generic drugs and found wide
variations in the prices of generic and brand name drugs.9' Some have ased this data to conclude
that 'it is not unusual for a generic drug to cost more than a brand name drug. 9 It is important
to point out that in this study the consumer asuatly paid less for generics. Also, the study was
conducted during 1984 before the new lam took full effect.

Concerns have also been raised about the efficacy of generic drugs in the elderly.W4,9' This may
stem from the fact that prior to approval for marketing, the studies required to prove
bioequivalence are single-dose bioavailabilisy studies of only 20-30 young health male volunteers.
In addition statistical variations as great as a 30% difference in generic vs. brand name drugs are
acceptableAO Although the question of how this information specifically relates to the elderly
patient is not fully answered, it is important to note that since 1984 there has not been a
documented report to the FDA of a serious problem with a generic product."

BEHAVIORAL ISSUES / The elderly appear to be particularly vulnerable to their own attitudes

toward taking medications and the attitudes of others providing care. Strass has reviewed the

complexity of behavioral issues as a risk factor in geriatric drug use." Issues of compliance and
attitudes provide a useful background to the larger topic.

i. COtPLLtNCE. Assuming that a certain prescribed or OTC medication is beneficial.

medication compliance or adherence is imperative to achieve therapeutic success. Numerous
studies have shown, however, that whenever self administration or discretionary action is
involved, patients frequently fail to take their medication as prescribed.9W'flwiOt Patient
noncompliance to prescribed therapies can have serioas consequences. First and foremost,

noncompliance can neutmlize any therapeutic benefits of medical care rendered. Second,
medication errors and/or medication noncompliance can lead to adverse drug reactions. Third. it

has been associated with higher rates of hospitalization, longer length of stay in the hospital, and

increased ambulatory visits, resulting in additional and unnecessary diagnostic and treatment
procedures that generate avoidable costas'°'s'ias

There is considerable controversy whether the elderly are less compliant with medications than

younger patients. Two studies among noninstitutionalized elderly conducted 24 years apart
reported an approximately similar medication error rate (59% and 5 0O%)."" Also, when the

elderly were compared to a younger population, compliance rates were again similar.'i'Oi

Indeed, noncompliance seems to be associated with an increasing number of drugs rather than an

increasing number of years.'
0

An added dimension compounding the problem at the clinical

level is the fact that physicians tend to overestimate their patients compliance with prescribed
regimensi'"

Patient factors implicated as contributors to noncomplince include behavioral. social, and

personal considerations. There is difficulty attributing health related behaviors, such as

compliance, to the aging process. Not only are there methodological constraints (prevalence data
vs. life course incidence data), but health behavior is also related to the social circumstances and

historical context of an individuals life.i09 Nonetheless an individual's perception and response

to illness clearly influence his/her drug-taking behavior.' Eraker en at have proposed a model
for patient behavior which combines components Becker's earlier Health Belief Model and patient

preferences."' This thoughtful approach to the issues of compliance contends that the matter is

one of shared responsibility between physician and patient. One premise of this model is that the
physician's responsibility is inversely related to the degree of patient participation; thus, the less
responsible the patient, the more so must be the physician.
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Social isolation has been found to play a significant roll in noncompliance."' A large proportion
of older Americans live alone, increasing their likelihood of having compliance problems. In
addition, one-third of the approximately 20 million Americans classified as illiterate are 60 years
of age and older"' compounding the potential risk of misunderstandings or lack of knowledge
about therapy."' Other patient factors include personal impairments such as difficulties with
vision or memory or learning disabilitid"' "' and physical limitations imposed by arthritis or
other handicaps. " There is also evidence that some nonadherence in the elderly may be
intentionalit. and perhaps represent intelligent noncompliance."a In addition, it appears that
economic issues play a role in noncompliance among older persons. A 1986 AARP telephone
survey of a population (sample sie not available) 45 years and older found 139b of those deciding
against having prescription filled doing so because of cost.9'

s. ATrtlUDES. Provider attitudes may place the elderly epecially the poor elderly at an
increased for substandard medical caret" In spite of more prescriptions per office visit for
older patients.' office practice encounter time with older patients is apparently less than with
younger patients.

t
' Perhaps this results from a perpetuation of the agism myths which Surgeon

General Koop sees as self-fulfilling prophecies." Wetle has suggested that this may partially be
attributed to misapplication of population-based data.t" Applying avernge life expectancy data
in making individual management decisions deprives the patient of credit for surviving to the
moment of care: the more appropriate issue is the life expectancy beyond this encounter for the
individual patient.

ECONOMIC ISSUES / More than 30% of the national health care budget is spent on care for
older Americans. Nevertheless, this doe not come close to covering the full expense of health
needs of the elderly. Beyond this, out-of-pocket payments and third-party payors account for
additional health expenses.

1. PEnSrSAL cXPrNNsE. A high rate of use and the large out-of-pocket expenditure for drugs
place economic concerns on a par with safety and efficacy as important medication issues to be
faced by the elderly. There are more elderly, and more of them are wsina more expensive drugs.
Prescription prices in the U.S. rose 56% from January 1981 to June 1985; this far out-paced the
Consumer Price Index which grew 23% over the same period. National telephone surveys by
AARP in 19S and 1906 found 62% of the elderly to be taking prescription drugs on a regular
basis, with just less than half (45%) receiving some assistance from insurance or other health
coverage. Among those without assistance the number of older patients paying more than $40
each month increased from 24'5 to 34%'9' The extent of poverty i12.4% in 19g6) among older
Americans has remained at or near current levels for several years.

t

Currently, Medicare coverage for outpatient medications moving through legal hurdles and final
imptementation. Overall, the potential cost of drugs under Medicare depends on the number of
participants, the number of units per participant, and the unit cost of medications prescribed.
Each factor is rising. In 1967 less than 78% of Medicare beneficiaris were taking medications;
by 1980 the proportion had grown to more than 00%. Over that same period the average number
of prescriptions per beneficiary grew from 10.4 to 12.1 annually. Because prescription size (doses
dispensed) has increased over that same period the growth curves cannot be compared, but the
average prescription cost more than doubled going from S4.00 in 1967 to S0.05 in 1980 in 1904
the cost for Medicare beneficiaries was over $10.00 per prescriptioni"'

Although there are some state pharmaceutical assistance program,"' Medicare does not pay for
outpatient drugs at this time. They will, however, reimburse for drugs administered as part of an
office visit, with the notable omission of influenza vaccination. Perhaps Medicare use of health
maintenance organizations in the future may change this policy."" For elderly patients that fall
below a certain income level. Medicaid coverage of medications is availabhe. In 1906 an
estimated 6.6 percent of the elderly were covered by Medicaid insurancet"' A recent study
analyzing different Medicaid cost-saving progrums found that the elderly had less access to
'essential' medications (as determined by on expert panel (e.g., insulin. thiazides. furosemide.
digoxin).)I" The use of generic drugs may be an approach for patients and third parties to
reduce medication costs.

New factors in understanding the cost of prescriptions are eicountered each year. An estimated
5% of physicians are now dispensing drugs theyjrescribe. with nearly one-third of office-based
MD's expected to do so "within a few yeas.' It's probably too early to appreciate the full
impact of physician dispensing on drug cossa for the elderly, but analysis by the Pennsylvania
Department of Aging in the fourth quarter of 1986 found that elderly patients paid nearly S2.00
more per prescription when doctors dispensed the medication. The report did not indicate
whether wholeale cost or quantity dispensed had been controlled in the analysis.

t t

s. PAYtMNT AMD RZD"tcSZtMa T. A major activity now under legislative consideration and
enactment is the reimbursement of outpatient drugs for Medicare beneflciaries. Regardless of
the exact outcome of this activity by the current Congress. this area will be of major interest for
health economists and government officials for years to come. Although the primary concern of
Medicare beneficiaries is the substantial out-of-pocket costs associated withjrescriPtion drugs.
the primary concern of government officials is the cost of such a provision.' Given the finite
dollar, that Congress envisions for this benefit and the demographics of this benefit as a dramatic
growth area, further refinement and adjustment will almost certainly occur with the introduction
of the benefit.
At the request of the Health Subcommittee of the Senate Finance Committee, the Office of
Technology Assessment (OTA) has submitted an examination cost containment strategies and
possible approaches appropriate to drug coverage under Medicare.t" Some (but not all) of the
specialized cost-containment mechanisms offered for further exploration by OTA include various
forms of price setting, provider and patient incentive programs, beneficiary cost-sharing
programs. Federal grunts to state pharmaceutical assistance Program, and developing a federal
restrictive formuiary.
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Options for defining drug coverage under Medicare are limited. Comprehensive covere.
acknowledged by OTA to be the most expensive. might include oll prescription drugs or all drugs
prescribed for documented chronic diseases. Over-the-counter medications could be a component
of this program. A limited coverage approach. on the other hand. could finance only selected
therapeutic categories or targeted sub-populations (e.g.. poor elderly or nursing home residents).
Some options for specifying drug groups for coverage included determination of 'life-sustaining'
drugs by medical consensus, identifying drugs likely to prevent hospitalization with its associated
costs, and approval only for drugs (or drug products) for which the manufacturer can
demonstrate specific evidence of efficacy and safety when used by elderly patients. A third
option available under Medicare is phased-in' implementation drug coverage. This approach
could allow for administrative consideration of changes in clinical practice standards, and benefit
from accumulated program experience"'

t

HEALTH POLICY AND HEALTH SERVICE ISSUES / The delivery of health services and the
implementation of health policy are indicators of society's expectations for health promotion.
The drug component of a larger strategy is reflected in these selected examples.

t. MEDIcAID. Although only 6.6% of the elderly were covered by Medicaid insurance in 19g6.
these were by definition among the lenst able to afford out-of-pocket health expensesita Efforts
to reduce costs and focus benefits under Medicaid have been a dominating health Policy issue at
the state level for several years. An analysis of the effects of a Sld00 copayment compared to a
monthly limitation of 3 prescriptions found Medicaid's monthly savings under the two systems to
be comparableim' However, the proportion of 'essential' medications [see pg. E-101 obtained by
recipients was greater under the copayment arrangement.

One approach has been the adoption of a generic formulary for Medicaid recipients by Alabama.
Under that State's provisions, reimbursement for brand name drugs will not be made when
generic equivalents are available. In another tack coverage of most anti-anxiety drugs was
discontinued by Kansa; while coverage of psychotherapeutic drug has been added by
Arizona."'

Recently three states (Florida, Iowa. and North Carolina) adopted Medicaid service programs that
are preventive in nature, but none of the three were directed at drags or targeted the elderly. In
198S Michigan adopted a therapeutic drug utilization program to identify Medicaid recipients at
risk for drug induced illness3.i' In view of the higher rate of ADRs among the elderly, successes
in thin program ought to have greatest benefit for older recipients of Medicaid.

In view of the the increased general use of medications"atI"t (and psychotropic drugs in
particular"), preadmission screening of applicants for nursing homes may shield some from
overmedication while perhaps leading to more appropriate therapy for those admitted. Minnesota
recently adopted a nursing home applicant screening program, and Massachusetts wns considering
the same in mid-19S5. i

2 MZDICARIZ An aveage 17% annual increase in Medicare expenditures between 1967 and
1983 prompted the shift to a prospective payment system based on diagnostic related groups
(DRG's). This change in the reimbursement system was accompanied by increased rates of
hospitalization for elderly Medicaid nursing home residents in Wisconsin."' Higher drug usage is
usually associated with hospitaliztuion; whether this occurred in this population is not known.

In spite of changes since 1983 Medicare costs continue to rise: and rising health care costs have
financial impact on the elderly. In dealing with the issue the 100th Congress seems to favor an
approach which will limit out-of-pocket health expenses to S2000 annuallyi"s Proposals to
expand Part B to include outpatient prescription coverage received wider support in 1987 than in
previous years. Under consideration is a requirement that participating pharmacies would
consent to offer medication counseling to all eligible program participants.

Prescription drug assistance under Medicare could include policy features designed to improve
overall drug therapy. The OTA background paper on options for drug coverage by the Medicare
Program included several policy features that might accomplish this endilo Among the options

outlined were concepts of periodic professional review of drug regimens, limiting the number of
prescriptions that can be funded, requiring a single dispensing pharmacy site, rewarding safety
and toxicity studies targeted at elderly patients, and providing incentives for user-friendly
packaging and labeling as well as patient education services.

3ntHALTO MArturZNANCErrORAitZATtONS. Medicare recipients have been able to join an HMO
since April 1985. During the two years following enactment of the legislation allowing this
choice, slightly more than 900,000 (5.5%) of the eligible Medicare recipients had done so."'
However, serious questions have been raised about the long term feasibility of a Prepaid
capitation system of providing health services for the eIderly.t"sa' In some instances the
actuarial basis for capitation payments does not reflect the population served; also, if treatments
are influenced by financial self-interests the patient may suffer. In addition, a few early
providers have allegedly devised enrollment campaigns which made access to enrollment sites
difficult for fail or handicaped elderly. It is clearly in the interest of HMOs to promote health
and prevent disease among their members; whether medications become an important facet of
their strategy remains to be seen. There is some evidence that annual prescriptions per person is
approximately unchanged in older subscribers but declines among younger subscribers following
enrollment in prepaid health planssar

4 PhcAMACy seaivtcts. Interest in mail-order prescription services has increased in recent
years. Although its advantages and disadvantages have been debated in hearings and editorials.
rigorous evaluation of the risks and benefits is lacking. Costs, counseling, error rates,
convenience and access are the usual issues addressed. Proponents cite advantages that include
savings due to an economy of scale, better ability to moniton therapy because of less 'switching'
between pharmacies. and convenience for less mobile patients.im Detractors claim higher error
ates lens personal counelingi1s and even higher costs. In 1985 an Arizona based study.

reported that a 4% savings in unit costs was offset by a 9% higher utilization by mail-order
users."t It reported that changes in therapy for older users brought about more frequent
ordering and increased wastage.
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Labeling and packaging of prescriptions for older patients ought to take into account the
possibility of visual impairments and confusion about products of similar size and colort"' Many
pharmacists use special services and 'senior discounts' to attract the older patients, If such
programs succeed in establishing client loyalty, the opportunity for regular counseling and ADR
monitoring should benefit the older patient.

'Brown Bag' projects are programs in which elderly are encouraged to bring medications to a
convenient location for review and counseling. Their focus is the ambulatory older population,
and their purpose is to detect potential medication problems and correct those that need attention.
One program haa reported approximately ggq8 of participants need reinforcement, clarification,
education, or health provider follow-up to

a FRAUD. The elderly seem to be less suspicious of medications that do not produce their
promoted or expected results.'" Among 172 older respondents (age 60 or older) to a 1984
survey, one-half reported purchasing a health product that did not work and just over one-half
of those (53%) suspected it to be quack medicine. While appropriate cautions regarding
interpretation were stated, the authors pointed out that the elderly are particularly vulnerable to
fraud and the consequences of quackery because they are more likely to suffer from conditions
for which many quack medications are promoted.

S. ADvERttstN. The claims that OTC us well us prescription drugs portray, either directly or
indirectly. to the elderly are an area of continuing concern. Surveillance of the prescription drug
claims relating to the elderly that are made directly to consumers or through health practitioners.
will continue to share an area of high interest and surveillance by FDA.

E. Developing Technologies. New technologies in information management, drug products, and
health service delivery bode well for improvements in drug therapy for the elderly. As
computerized expert diagnostic systems become more user-friendly, the pawer of knowledge
previously available only through years of experience should make extensive information
available to all that care for elderly patienas I Public awareness of the special needs of older
citizens ha served to stimulate the application of new technologies in areas which benefit the
elderly.
In the future, advances in technology are expected to result in the development of new dosage
forms and new drug entities that will be more convenient for older patients as well us more
specific and efficacious in their pharmacologic effects ....... A number of novel drug delivery
systems are currently being developediOs For example, transdermal delivery systems can extend
a drug's duration of effect, and therefore should assist in improving compliance. Biotechnology
advances are also expected to result in the development of numerous new therapeutic
entities, titi.n A number of pharmaceutical firms are currently working to develop new drugs
that might reverse congnitive losses in Alzheimer patientsui

0

Geriatric assessment units have been referred to as exam~ples of "new technologies' in health
services. and have grown in number and scope since 1979 i A 195S survey of 104 units found
that nearly half had begun operation during the previous two years, and two-thirds of the others
increased their capacity during that time. Most (approx. 60%) are outpatient units, and 27% of
those reported 'improvement in drug regimens' to be either their Ist or 2nd most important
effect.

F. Suecessful Intervenslons and Programs. Drug related problems in the elderly do not usually
occur in isolation. The several successful interventions reviewed here gave emphasis to a
particular outcome (e.g., compliance, polypharmacy, adverse drug reactions, cost savings), but in
most instances the intervention required multidisciplinary effort and cooperation, and effected
more than one area of need.

COMPLIANCE / The success of drug-related health promotion patient interventions depends on
relevance, individualization. feedback, reinforcement, and facilitation.1ta Ten strategies fof
reducing drug errors in the elderly were reviewed by Green et at in 19 g6 t These investigators
found facilitation to be the most common technique, with no more than half incorporating
relevancy or individualizing intervention, and even fewer using feedback or reinforcement. They
concluded that interventions combining interpersonal communication methods, visual materials
and memory-aids had been shown to be effective means of reducing drug error as well as
related clinical symptoms in the elderly. Several of these studies compared the effectiveness of
different strategies on medication compliance and errors. MacDonald. et at, found no significant
difference between medication counseling and counseling with a medication calendar. Both
strategies significantly improved compliance in comparison to controls. 1 Color-coded weekly
medication packaging significantly reduced medication erron when compared to color-coded
conventionally dispensed medications, medication counseling, and no intervention 

t
" Another

study compared verbal medication counseling atone and in combination with either written
information, a medication calendar, or a seven day medication packagei"' Attitudes, knowledge
and compliance in an elderly ambulatory population were assessed. Drug knowledge was moss
favorable effected by verbal instruction alone or combined with a medication calendar. In
contrast, patient reported compliance was improved only by the combined intervention of verbal
medication counseling and use of a seven day medication package. In general, tatients felt the
interventions were useful with the notable exception of the medication calendar."

EDUCATION FOR PRESCRIBING / There is some evidence that physician peer education can
have positive impact on prescribing in general. Studies by Ray and Schaffner have shown that
the prescribing of antibiotics and diazepam improves after receiving education visits from a
physician.t4t""&"5 Also. pharmacist provided drug information can favorably impact on the
prescribing of specific drugs or therapeutic classes of drugs.1i9

5
"

5
tt Avorn found improvement

in the prescribing of cerebral and peripheral vasodilators. oral cephalosporins and propoxyphene
after education visits by a clinical pharmacist. The program, involving 400 physicians, resulted
in a 14% reduction in usilizationisa' Hanson. et al, found the prescribing of the above
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mentioned medications and the number of medications prescribed per patient to be lower than
national prescribing data in a family medicine residency program with an active clinical
pharmacy program." Finally, a controlled study showed that global prescribing practices were
favorably impacted by continuing education provided by clinical pharmacists and
pharmacologisss."

ADR REDUCTtON and SAVtNGS / Interventions by clinical pharmacistu an consultants in long-
term care facilities (LTCFs) have been documented an being effective. One study of feedback
from the LTCF clinical pharmacist consultant reduced the incidence of medication errors, the
number of inappropriate or unnecessary drugs. and the incidence of adverse drug reactions,
thereby reducing medication and hospitalization costss.i In a long-term study evaluating the
initiation, termination, and reinstitution of a consultant clinical pharmacist, it was found that
there was lower drug-use, admission, discharge, and death rates during the time the consultant
was with the facilityi"a A recent paper examining the cost-benefit ratio of pharmacist-
conducted drug-regimen review in LTCFs estimated a net savings of 1220 million nationwide la
Another study monitored adverse reactions in 2,771 randomly chosen hospitalized patients during
1969-1976. Medications as well an indications for starting and stopping therapy were tabulated,
and records for the 1969-72 period were compared with those for the 1973-76 period. An active
surveillance and ADR reporting program during the second period resulted in a 61% reduction in
the number of patients affected by reactions to drug therapy; with the greatest reductions in the
two age bands over 70 years of age (69% and 89%)?"
A novel study evaluating the pharmociut as a prescriber of drugs to previously diagnosed LTCF
patients, found them to be more effective than physicians in terms of number of drugs
prescribed lower number of deaths, and increased number of patients discharged to lower levels
of caee.ile The significance of this study may not be the role of the pharmacist as an
independent mid-level practitioner but extrapolaling this information to include the pharmacist a
an integral part of a multidisciplinary team.
MULTIDISCIPLINARY COOPERATION / Nursing initiative at one teaching nursing home has
targeted reduction in cathartic drug use as a priority.i" In nursing homes conflicting schedules
limit opportunities for personal contact and direct dialogue among professionals. Although drug
regimen reviews conducted by nursing personnel in Iown intermediate care facilities have
identified a variety of problems, widely variable physician responsiveness to reports and
recommendations has been reported.e' In Georgia Lange et at. found that written
recommendations of consultant pharmacists in skilled nursing facilities were usually effective,
with 72% of drug-dosage recommendations and 809h of laboratory test recommendations being
accepted.i" In North Carolina an interdisciplinary team review approach to drug therapy
recommendations resulted in a reduction in the number of medications at one long-term care
facility.

t 5
9

V. Prlorities and Recemniceaded Programs to Address Area of Concern
THE AGING PROCESS and DRUG DEVELOPMENT / Basic research into the aging process
and the diseases of aging is needed. Distinction between aging processes and disease processes is
not possible in many instances.m' Investigation into the physiology of aging will contribute to
needed understanding of pharmecodynamic changes and guide drug development specifically
beneficial to older patients. Health promotion and disease prevention initiatives should benefit
from this basic research and, perhaps lead to the development of products that will enhance the
quality of life in later years.
DRUG TESTING / In the past, there have been few carefully carried out geriatric clinical drug
trials that investigated the pharmacokinetics and pharmacodynamics of drugs in older patient
sampleso.i' However, in recent years there has been a steady increase in information about these
areas of interest."' FDA labeling guidelines were revised in 1979. These guidelines directed
that prescription drug labeling feature special age group indications or precautions.r7' It is now
common for FDA new drug applications to include analyses relating age with drug responses.

04

Evidently Phase Ill clinical trials are now less likely to have excluded subjects on the basis of
advanced age. At FDA, Dr. Temple expects to have a formal drug testing proposal in place in
l987."' Although there are some disagreements about the specifics of the proposali7' a number
of professional groups are encouraged by the FDA's requiring the inclusion of formal testing of
new drugs in the elderly and improved labeling of such information. Once a drug testing
rngulation is approved, the clear need will be for more studies of currently marketed drugs
(Phase IV) in older patients.

Clinical drug trials in which subjects are stratified on age and factors known to aIter drug
disposition are controlled. These studies are needed in order to identify agents for which
pharmacokinetic changes are truly age-dependent. This approach to testing would provide
elderly patients with maximum benefit at minimum risk and allow companies developing new
drugs to inform prescribed of true factors effecting dose.
POST-MARKETING DRUG SURVEILLANCE / The field of pharmacoepidemiology. or the
study of drug use and drug effects using specific epidemiological methods has emerged in recent
years."' Interest in post-marketing surveillance (PMS) of drugs and their effects is evident in
several sectors, including the government, the pharmaceutical industry, and third party Payors&"'
Investigations carried out once a new product has been marketed IPhase IV studies) can include
careful assessment of spontaneous reports, additional clinical trials, cohort monitoring, and case
control studiest'7 Two primary objectives of PMS are an assessment of efficacy and toxicity
under conditions of actual clinical use, and an evaluation of the relative impact on approved
indications."
There are a number of data-bases which investigators utilize to study drug use, some of which
were previously mentioned in this paper. Recently, there has been great interest regarding the
effects of non-steroidal antiinflammatory drug since they are so widely used in the elderiy;
several studies utilizing the Medicaid Drug Event (Compass) Data Project,"° The Boston
Collaborative Drug Surveillance Programi"' The American Rheumatism Association Medical
Information System (Aramis),"' and the FDA data-base have been publishedi'"
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In view of the evidence that older patients are at higher risk of adverse drug reactions and may
exhibit atypical resp e to therapy. PMS in populations 65 years of age and older seems
particularly advisable. Presently there are limitations due to the inherent nature of the data-bats
themselvesT"o and the lack of a comprehensive national system."' There are, however,
encouraging signs that the field of pharmacoepiderniolojy will continue to emerge and play an
important role in knowledge of drugs and the elderly.

1
"

LACK OF TRAINED PROFESSIONALS / Specialized knowledge of clinically important
pharmacokinetic and pharmacodynamic changes that often accompany the aging process are
needed for prescribing for the elderly.'"t'i It has been persuasively argued that many problems
associated with prescribing can be avoided "sTr and yet about half the physicians delivering care
in geriatric assessment units have no special training in care of the elderlyit" Specialty training
programs in gerontology and geriatrics offer one approach to imparting the specialized knowledge
needed to avoid such problems. Unfortunately projections of population growth, particularly in
the numbers of frail old-old' strongly support the contention that requirements for geriatric
specialists over the next decade will not be met.ti 9a119t9si At present there are 66 geriatric
medicine programs and 27 geropsychiatry programs in the U.S

5
' A new fellowship program to

train 4-6 physicians in geriatric clinical pharmacology will begin in 198qg'9' At a broader and
more basic level, medical schools are providing only minimal training of geriatricsn'ii

Federal law mandates that a pharmacist review the drug regimens of all LTCF patients. This
regulation has resulted in decreased exposure to unnecessary drugs and an associated decline in
the cost of drugs in nursing homes. In addition adverse drug reactions and subsequent
hospitalizations have also declined.'" Although this role is established, there are only three
accredited pharmacy residencies in geriatrics, and ten funded geriatric pharmacy fellowships in
the U 5S."-"' A 195 survey of U.S. Schools of Pharmacy found that 40 schools planned to
incorporate an AACP developed text on geriatrics in their courseworkb'u At least 10 schools
indicated plans to offer geriatrics courses not previously available. The Geriatric Education
Centers (GEC) Program has also stimulated expanded training in geriatric drug therapyu"'

Whether responsibility for drug therapy management of elderly patienta should be a shared or
independent exercised, there is agreement that neither medicine nor pharmacyiM-iss0 m will
provide an adequate number of specialized practitioners in the near future. Interdisciplinary
training programs designed to enhance cooperative relationships between physicians, pharmacists
and nurse-specialists should shorten the period during which the elderly can anticipate the
shortage of geriatric drug specialists.

REIMBURSEMENT FOR SERVICES / Among issues usually associated with Medicare
reimbursement, medication for the elderly is not typically considered. However, the opportunity
(or risk) to receive medications begins with access to the prescriber and so reimbursement policy
that effects access will probably effect drug utilization patterns a well. The American College
of Physicians has recently published a position paper on alternative payment approaches for
Medicare in which it suggests that inequities in the present reimbursement system induce
physicians to provide technologic and procedural services as opposed to cognitive and
interpersonal services such as history taking, preventive health care, or patient education and
counneling."o'
FINANCING / An immediate assessment of the probable financial consequences of ambulatory
drug coverage under Medicare is needed. The potential impact of such coverage on prescribing.
pharmacy services, and self-care practices has not been studied."'

VI. Summsry

Drug therapy represents an important approach to promoting health in the elderly. Rational and
judicious use of medications can enhance the quality of life for older patients with chronic
diseases. Wide variations in body compositon and organ system function exist among older
persons. Consequently the clinical management of individual elderly patients demands caution
and an appreciation of the possible variations in drug response. Respect for these nuances in
drug response are essential to rational prescribing for the elderly.

It appears that drug usage in the elderly is considerable in terms of medications taken and
associated expenses. There are also patterns of medication use which, while easily understood,
suggest the need for greater prescribing forethought in subsets of the 65 and older population.
For instance, increased prescribing for and general we of medication among older women; an.
increase in the number of medications with advancing age continues into the ninth decade of life;
and more medications ordered in settings where higher levels of care is provided.

Changes in pharmacokinetics and pharmacodynamics can contribute to adverse drug reactions in
the elderly. Polypharmacy (a major reason for drug interactions) and non-compliance
(particularly excessive dosing) can also contribute to the incidence of ADRS. It is often difficult
to predict the specific cause making advisable the use of lower initial does with careful dose
escalation titrated to therapeutic response.

As new drugs designed specifically for geriatric needs are developed, as additional training
programs are funded, as new technology raises health cesta in general, and as the number of
elderly over 75 increnses, the questions of Who pays?' and 'How much?' take on oven more
challenging dimensions. The issues to be raced in providing affordable, safe, and effective
medications for older people in the U.S. are plentiful today, but will surely be even more
numerous beyond the year 2000. l9JS is not too soon to begin to address them.
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FDA/National Organization Educational Initiatives

The Food and Drug Administration has had a long tradition
of working with major national and community-based organizations
to develop programs and materials to advance priority public
health goals to improve the health status of older Americans.
Many of the issues and educational initiatives undertaken by
the Agency address the health and welfare of older citizens
including tamper-resistant packaging efforts, the development
of clinical guidelines for drug testing in the elderly,
national conferences addressing areas of importance to older
women, and key educational programs in such areas as health
fraud, patient education, sodium reduction, and osteoporosis.

Specifically, the following are examples of the many activities
that have been taken by FDA and national organizations to
respond to the health information and education needs of
the elderly:

FDA/American Association for Retired Persons cooperative
projects have included joint slide shows on nutrition/sodium
reduction and on health fraud, Dr. Young has met with the
AARP Executive Board to discuss priorities mutually-shared,
and meetings between Dr. Young, top FDA officials, and national
organizations including AARP to discuss such issues as tamper-
resistant packaging and priorities for the FDA Action Plan.

FDA/National Council of Senior Citizens have worked together
to present train the trainer" programs for the Council's
regional/local representatives on patient education on
prescription medications and health fraud. The Agency has
also presented a workshop at the Council's annual national
conference on health fraud and the elderly.

FDA/Auxiliary to the National Medical Association have just
recently launched a demonstration project to train the
trainers

0
in several ANNA regional locations to bring

the patient education on prescription drug messages to the
Black elderly and their families.

FDA/PHS Coordinating Committee on Women
t

s Health Issues
cosponsored the 1986 National Conference on Women

T
s Health

which included a separate panel session on the "Contemporary
and Emerging Health Concerns for Older Women.

0
In addition,

the conference also addressed major conditions of importance
to the older woman including osteoporosis, patient education
and communication, cancer, and nutrition. The proceedings
from this conference were distributed to over 10,000 public
health professionals and educators throughout the country.

FDA/Key Agencies in the Public Health Service/National Osteoporosis
Foundation sponsored the 1987 FDA Special Topic Conference on
Osteoporosis as the first in a series of national fora under the
National Conference on Woments Health Program to address the
health concerns of women. Proceedings of this conference will
be published in PHS Re Ports and disseminated to over 10,000
public health professionals and educators. The Agency has
worked with the National Osteoporosis Foundation to involve the
FDA Consumer Affairs Officers located throughout the country
in the 1988 National Osteoporosis Prevention Week initiative
which is sponsored by Congresswoman Olympia Snow and which
will focus prevention messages to the younger, middle-aged,
and older woman.
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The CHAIRMAN. Senator Heinz.
Senator HEINZ. Mr. Chairman, thank you.
I want to apologize to both you, Mr. Chairman, and to the wit-

nesses, that I had to absent myself. I had been trying to get down
to the Soviet Embassy for a week to deliver a letter to the Secre-
tary General, Mr. Gorbachev, on behalf of Yuli Kosharovsky and
his wife who have been on a hunger strike for, respectively, 2 and 3
weeks, and to deliver the names of five additional refuseniks who
have first-degree relatives in Pennsylvania, and also to deliver the
individual petitions, each one, from several thousand teachers of
the Hebrew in Pennsylvania and nearby New Jersey, also, on
behalf of Kosharovsky, who has been denied 17 years, and whose
principal vocation and avocation, now, is teaching Hebrew. This,
apparently, is a serious offense, because they keep making his life
pretty miserable.

So the Soviet Embassy did accept these letters, but it took them
a little while to do so, simply because the Minister Counsellor was
tied up with the Ambassador "cleaning up," as he said, after the
Foreign Minister's visit.

The first thing I would like to do, Mr. Chairman, is ask unani-
mous consent to put into the record drafts that we have of the FDA
clinical guidelines that were developed in 1983, 1984, 1985, and
1987.1 These four drafts of the FDA's clinical guidelines for the
protocols we have been discussing are-according to the people who
are more knowledgeable than I-excellent, generally speaking.
They all have one thing in common: they have never been allowed
to issue.

My question to the panel is: In reference to a remark that one of
the reasons that these had not been allowed to issue was that there
was underfunding and understaffing in the agency.

As I understand, most of these requirements would principally
require the pharmaceutical manufacturers to do additional work.
They would require them to have a sub-sample of the elderly,
whose results would be studied and interpreted as a subset of the
study on the drugs-presumably the drugs that they would be most
subject to taking.

My question is: Are the drug companies the people who are re-
sisting this more than the agency? From what I understand, the
Surgeon General is anxious to have such guidelines issued. If he is
anxious and the people in the FDA are anxious, it would seem that
there would be either some kind of pressure inside the agency that
would be difficult, or some kind of external pressure.

Professor Simonson, Doctor Avorn, Doctor Colinger, any com-
ments on that?

Dr. SIMONSON. Yes, Senator Heinz. I would like to call your at-
tention to a publication that was recently released by the Pharma-
ceutical Manufacturers' Association entitled, "New Research and
New Concerns. Pharmaceuticals for the Elderly."

This report strongly reinforced the need and the desire for the
industry to work on geriatric studies. I think Doctor Avorn's com-

' See appendix 4, Items 10-13.
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ment about the fact that the studies may take longer is, I'm sure, a
concern of the industry.

But in my opinion-and I am not officially affiliated with the in-
dustry, but I know people in the industry-my opinion is that they
are very willing to do this research.

As one anecdotal example, a gentleman I spoke with in a large
pharmaceutical manufacturer told me recently that 70 percent of
his company's drugs are purchased by people age 55 and over. So
the industry is well aware that if they develop good research and
good information and are able to design drugs for the elderly, it
will not only help the patient, but it will help the companies.

Senator HEINZ. Doctor Avorn, Doctor Colinger, would you gener-
ally agree?

Dr. AVORN. I don't have any insight at all as to why this has
taken so long.

Senator HEINZ. Doctor Colinger.
Dr. COLINGER. I have no comment.
Senator HEINZ. All right. Let me ask this: In my opening state-

ment I referred to several things that the Surgeon General's work-
ing group recommended, and Professor Simonson touched on at
least two of them at the conclusion of his opening statement.

Let me just refresh on them. First, that new drugs should have
labels, including directions for use by the elderly, or indicating if
no data are available.

Second, existing drugs should have information regarding use by
the elderly added to the label. That is existing drugs.

Third, the FDA should implement its guidelines for clinical test-
ing of drugs and the elderly-that is what we have just been talk-
ing about-especially sub-groups at risk.

Fourth, that all medical professional schools should include
courses on basic concepts of pharmacology, especially risk and effi-
cacy of drugs and the aged.

Is there any disagreement among any of you on any of those four
points? I take it not.

[Chorus of no's.]
Senator HEINZ. I am not surprised. The question then, it seems

to me, since these will take place if there is either movement at
the FDA or if we cause the FDA to move. The next question that
occurs to me is: How can we get physicians to do a better job
within the existing informational context.

In that regard, let me address a question to Doctor Avorn. The
study of Pennsylvania physicians that I earlier referred to found
what you could call an inverse relationship between physicians'
knowledge of basic concepts and geriatric pharmacology and the
length of time since they were licensed to practice or graduated
from medical school.

That same study showed that doctors who rely largely on drug
company advertisements for their pharmacological information
also performed poorly on a test of these basic concepts. Does that
data support the need for continuing medical education require-
ments for physicians?

Dr. AVORN. It definitely does. We return to the point of whether
requiring educational experiences or requiring competence is the
best way to go. I've indicated that I think that competence is prob-
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ably more important to demonstrate than the fact that you took a
course.

There really is an informational vacuum that exists for people
who trained more than a couple of years ago, or even those who
are training now.

And yet, our experience is that physicians would rather do a
good job than a bad job. There is a tendency these days to perceive
physicians as people who want to maximize income and minimize
risk and that we are guided only by concerns of economics and
legal issues.. Yet most of us went into health care because we
wanted to take care of sick people and make them better.

Many of us fail to do that in prescribing for the elderly, not be-
cause we are venal or evil, but because nobody has really shown us
how. A lot of what we have been talking about today is information
that wasn't available in a widespread way many years ago.

Based on that sort of naive and old-fashioned assumption, I
would be very interested in a national program to get information
out there to physicians and see whether if you could teach people
about drug use in the elderly in a systematic way, they might do a
better job.

I am not implying that that is the only thing to do, but an sup-
porting a three-pronged approach. First, we should require physi-
cians to demonstrate ongoing competence. Second, we should create
the tools with which they can get competence, by having universi-
ties-teach physicians on an outreach basis, the way the drug com-
panies have done for decades-much as we did with agriculture in
earlier years, the idea of an "extension service."

Third, we need some flagging system through the various com-
puterized networks that are now used to disseminate drugs to
people, to see which physicians and patients are really getting into
trouble and slipping through these educational and competency
nets that we have created. This would go an enormously long way
to reducing the misuse of drugs in the elderly.

Senator HEINZ. As you, I know, are well aware, the drug utiliza-
tion review component and requirement in both the House, and
even more so the Senate, on Medicare prescription drug benefit leg-
islation, is something that, frankly, you can take a good deal of
credit for because of your work on both sides of the Capitol and
both sides of the aisle to help show us the way to act on what we
believe is a nonthreatening, but nonetheless very useful opportuni-
ty to gather information that would not otherwise be available,
even, in many cases, to a physician, about the drug utilization of
an individual Medicare patient. And to apply, through modern
technology, a series of screens or devices to identify inappropriate
utilization and, as you point out, to provide counselling- the word
I would use-a form of education and intervention that hopefully
would be very positive, very nonthreatening, and would lead to the
result that we all want, which is a better educated prescriber or
physician prescribing these very important medications.

Is there, in either of the House or Senate bills, any mistakes we
have made, or improvements we should make?

Dr. AVORN. Thanks for those kind comments.
I don't know this week what the various versions look like in the

conference committee.
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Senator HEINZ. Neither do we.
Dr. AVORN. OK.
Senator HEINZ. At this point the staff is undertaking the role of

"clearing out the underbrush." Hopefully that means they will
throw no babies out with bath water, and not clear out any fruit
trees along with the thorns.

Dr. AVORN. There was a misperception in one of the earlier ver-
sions-I think it might have been the Senate version; I'm not
sure-which implied that there was a wealth of diagnostic informa-
tion in Medicare that one could somehow tap into to see whether
the drugs that were being prescribed matched what the diseases
the people had.

That information really is not there. We work with Medicare
data a fair amount on our computers, and that information is
simply not present in the way it would need to be, nor do I think it
would become obtainable over the next number of years.

So whatever is going to be looked at in terms of utilization would
need to rely primarily on drug use patterns and not on the mistak-
en belief that there is diagnosis information that you could relate
them to. That is one point.

The other is: I think that the ultimate bill will--
Senator HEINZ. And when you say "drug use patterns," what you

are primarily focusing on is interaction?
Dr. AVORN. No, actually drug choices and dosing, themselves.

That is, there are real questions about any use of a medication at a
given excessive dose in an older person. Once in a rare while it
might be appropriate, but that in itself-even if they are on only
one drug, if it is an excessive dose that can be a red flag by itself.

And then, also, there is the possibility of using medications as
markers for diagnosis. That is, if somebody is on a medication im-
plying that they have an ulcer, you could then look at whether or
not they are taking medications that would be bad for ulcers.

It is inferential, but it is at least a start. Since we are not being
coercive about the outcome, it is something which is plausible to
try.

What I did not find in either version, last I saw them, was any
clear-cut way to operationalize any of this. That is, there were
statements that the Secretary shall make sure that utilization is
appropriate. What we need is something that is truly operationali-
zable, either in terms of a commission that would have responsibil-
ity for figuring out the details, or something specific in the legisla-
tion such that you could then call the Secretary in and say, "What
are you doing about it?" Right now it is not clear what the Secre-
tary is supposed to be doing in the versions that I saw.

Senator HEINZ. There is a provision in the Senate Bill which
reads that the Secretary must publish standards for appropriate
prescription dispensing and utilization of each drug. The Secretary
must use authoritative medical reference to set standards. That is
absent from the House bill. You are saying that is helpful, but
doesn't quite go far enough?

Dr. AVORN. Right. There is now a fair amount of research in this
field of how physicians make prescribing decisions, and it univer-
sally indicates that having state of the art statements, either in li-
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braries or on their desks or some place else, doesn't really do any-
thing. It makes people feel good, but it doesn't change behavior.

Senator HEINZ. What should we include in the legislation to
bring about implementation?

Dr. AVORN. A program such as the kind that was described by
Senator Domenici and the kind of work that we have been doing at
Harvard the kind of work that has happened out at Vanderbilt
University in which there is outreach by a medical school or school
of pharmacy to physicians in a given region, such that there is re-
sponsibility on a region-by-region basis for creating educational
programs on drugs and the elderly for doctors, and perhaps, also,
for patients. This would be a very, very important foundation to
get the knowledge base out there.

Senator HEINZ. There are a number of ways, I suppose, we can
get there from here. One set of ways is by structuring a variety of
new conditions of participation in Medicare for all kinds of
people-for doctors, for hospitals, for nursing homes, for hospital
pharmacies, for pharmacies that receive reimbursement under the
new program for Medicare. There is a long list of opportunities to
take that one approach, which is, as I say, a conditions of participa-
tion approach.

There are other options. Let me ask any of you which of those
options should we most seriously consider, and when?

Professor Simonson, do you want to take a crack at that one?
Dr. SIMONSON. One development that we have seen in pharmacy

education-continuing education-is the advent of what we call
"certificate programs," which is a post-baccalaureate, not a degree,
but a rigorous, structured program that a pharmacist already in
practice can study contents of pharmacology and the aging.

I am not really sure if that should be a required condition for
participation or should be elective. I think a lot of pharmacists are
electing to enroll in these courses because of their self-perceived
knowledge or that they don't have enough information on geriat-
rics.

Senator HEINZ. Well, would it be a mistake, at this point, to
mandate any new conditions of participation for Medicare, either
for nursing homes-an example would be, I suppose, that there be
a new person at a nursing home who is trained in geriatric phar-
macology or has some established level of competence defined, in
some way, as a condition for reimbursement under the Medicare
program to that nursing home. Now, is that a good idea, or a bad
idea?

Dr. COLINGER. I would answer "yes and no." In regard to physi-
cians, you know, the statement I made earlier was, "You can legis-
late education requirements, but until you get it across to the pri-
mary care provider that he is out of the norm as far as his pre-
scribing habits, then you are not going to make a dent."

I can be perfectly well educated and still prescribe out of what
we consider norm.

I would go back to the statement I made earlier, again, that what
we really need is to identify these folks some way through Medi-
care or Medicaid in order to target them for education.
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Now, in the nursing home environment it is really easy to make
participate or drug utilization review as a mandate for their par-
ticipation in the program. I think that is entirely accurate.

But, you know, in the overall scheme of things--
Senator HEINZ. So you would focus on the institution and require

some kind--
Dr. COLINGER. I would in the nursing home.
Senator HEINZ [continuing]. Of DUR in nursing homes?
Dr. COLINGER. I would in the hospital. I'd do a little bit of some-

thing different with physicians, and I sure wouldn't neglect the pa-
tient and their family in doing something with them, because there
is still a problem, even if the physician is educated, in that there
are a large number of folks in out-patient medicine that are not in
an institution that are going from physician to physician, and
maybe those physicians are going to follow the norm in their pre-
scribing, but if you throw the fact that they are going to three phy-
sicians, then they are going to end up with multiple medications
that are unnecessary.

There has got to be some way of involving patients or a responsi-
ble family member into the overall chain of things, too.

Senator HEINZ. Doctor Avorn, Professor Simonson, would you
generally agree with what Doctor Colinger said?

Dr. AVORN. To quote Doctor Colinger, "Yes and no." I think
there is a real risk. There are a lot of examples in long-term care
of paper compliance. I mean that well-intentioned regulations are
often promulgated out of Washington, because it seems like they
would work. We then often find that people discover ways to
comply on paper with the letter of the regulation, but the entire
spirit of what it was about gets lost in the shuffle. This happens in
nursing homes all of the time. So I am a little worried.

For example, there is in place-and has been for many, many
years-a Federal requirement that there shall be a pharmacist re-
viewing the medication records of every nursing home patient. And
there are people all around the country who do that all the time,
every month. Some of them do it very well, and some of them do it
very, very poorly.

It is possible for the person who does that review to be employed
by the pharmacy that provides the medications for the nursing
home, and there is a built-in-in my view-conflict of interest. If
you are a company selling the drugs to a given nursing home, you
are probably not the one who is going to come in on a white horse
and say, "Let's reduce all the medications, as Dr. Colinger has
done, by a significant factor," because you would be cutting your
own throat economically. But there is paper compliance to that
"review" process.

I do not share the view that education is unimportant in and of
itself. It is important; if we had a better educated population of
physicians out there they would probably be doing a far better job.
We could then pick up the outliers, perhaps, by looking at profiles
of excessive use.

Dr. COLINGER. I didn't mean to imply that education is not im-
portant.

Senator HEINZ. I just want to ask one last question, and then I
want to yield to Senator Pressler. This is for you, Doctor Simonson:
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You point out that physicians are often apparently unaware of the
appropriate geriatric dose for a given drug, even if the manufactur-
er has included that information in the product labeling and ads.
Have I understood your testimony correctly?

Dr. SIMONSON. That is correct.
Senator HEINZ. That has to be troublesome to the Congress, that

they disregard available information. In this case, here is the infor-
mation. Only if the doctor is dyslexic or needs new eyeglasses can
you really understand why he doesn't avail himself of the opportu-
nity to read about the drug.

Should we just wait on the kind of education effort that Doctor
Colinger has indicated? Or should we do something more aggres-
sive?

Dr. SIMONSON. I think probably the reason why that occurs is
that there are a number of prescribers that don't have a full appre-
ciation of the needs of the elderly patient. In that type of situation
an interdisciplinary program, such as a pharmacist-nurse-physician
working together, can arrive at the proper dosage.

Whether or not we should require increased educational pro-
grams for conditions for participation, at this point I am not really
sure.

Senator HEINZ. All right.
I thank you all.
Since I know Senator Pressler has an appointment in a few min-

utes I will yield to him.
Senator Pressler.

STATEMENT OF SENATOR LARRY PRESSLER
Senator PRESSLER. Well, I shall yield back very quickly.
First, I should say that I do have a prepared statement that I

would like to place in the record.
I am very interested to learn how adverse drug reactions affect

the elderly in smaller cities and towns in rural America. However,
I understand that there is very little difference between rural and
urban areas. Our witnesses agree with me on that point.

I would like to show a blister pack developed by ASCO of Silver
Spring, Maryland. The elderly can take their prescription drugs by
pushing the blister containing the pills for that day.

Taking medication is much more of a problem for the elderly
than many of us realize. It is easy for them to get their pills mixed
up.

The elderly in South Dakota are currently using another similar
type of user friendly devise to assist them in taking their medica-
tions at home.

Pharmacist Bob Eric, owner of Western Hills Pharmacy in Rapid
City, SD, provides his elderly clientele with a special medicine con-
tainer for their weekly medication. The pills are placed in the ap-
propriate time of day and week compartment. The pharmacist from
his store will check the elderly individual's container at the end of
the week when it is brought to be refilled. This is a very effective
way for the elderly to take their medication. Again, by using this
on similar dispensers, potential problems can be prevented before a
serious injury can occur.
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I would like to submit some questions for the record. I must
leave shortly. I serve on five committees here in the Senate. Unfor-
tunately my schedule is tight this morning: I am also attempting to
get off for a trip to my home State later today.

I do have a question for each of you.
John, do you have further questions that you wish to--
Senator HEINZ. No.
Senator PRESSLER. All right. Then I will ask one question, if I

may. Doctor Avorn, how can we better train a physician to reduce
an appropriate prescription to the elderly? Do you think the cur-
rent medical education is responsible for the problem of excessive,
inappropriate prescribing. And what changes in curriculum could
reduce this problem?

Dr. AVORN. Yes. I do think that we are not educating physicians
adequately at present. While there are some things we can try to
do for those that are out of the pipeline, we are generating new
physicians every year who don't know enough about this area.

I think a nice example is what the Nation has done around geri-
atrics, in general. We have realized that this is an area of enor-
mous importance, about which physicians are not well-trained.

The Department of Health and Human Services has moved on
several fronts to create a variety of modalities to get doctors up to
speed on geriatrics in general, which could serve as a very useful
model of something that has worked that we can do for geriatric
pharmacology.

Specifically, there are geriatric education centers of the sort that
Senator Domenici mentioned. We have one in Boston. They are all
around the country. They have the mission of disseminating this
information and are supported by the Department of Health and
Human Services.

There are training grants through the various institutes of
NIH-the National Institute on Aging is a prime example-in
which people are funded in order to do training of physicians in
aging. We could do some of that in aging and pharmacology.

In the private sector front, the Merck Company has taken a lead-
ership role in supporting the creation of fellowships in geriatric
pharmacology, which now are in existence in a couple of institu-
tions around the country, to generate the cadre of people who are
supposed to go out and teach the teachers of the teachers. That is
another step. We needn't assume that government needs to do ev-
erything.

Thus, there are precedents in geriatrics about how to get a
nation up to speed on something it hasn't really thought about
until very recently. We might learn from that and apply it to drugs
and the elderly very effectively.

This doesn't really help us with the doctors who are already in
practice, but similar approaches might work for them, as well.

Senator PRESSLER. Dr. Simonson, we talk about the important
role of the physician in reducing the adverse drug reactions. Tell
us about the pharmacist's specific role in reducing drug noncompli-
ance. Do you feel that the Federal Government will have to step in
with regulations? What is your solution?

Dr. SIMONSON. On the issue of compliance or improper patient
compliance, a survey that I did of pharmacists, the number two
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most commonly reported problem by pharmacists was patient com-
pliance.

The blister pack that you held up is one very good example of
helping patients to comply and helping them to take their medica-
tions properly at home, and ideally keep them out of hospitals and
nursing homes.

Pharmacy education, itself, has been addressing the needs. One
example is in Senator Heinz' state. The Philadelphia College of
Pharmacy just started a geriatric pharmacy institute which is de-
signed not just for research, but to help educate pharmacists in a
lot of these areas.

In my opinion geriatrics, by definition, is interdisciplinary. I am
not a prescriber. I am a pharmacist. But I have a certain expertise
in pharmacotherapy that, in working with physicians, we can come
up with the best therapy for the patient.

There are regulations now and conditions of participation in
long-term care facilities for a pharmacist's monthly review. Gener-
ally that has had a very good impact on decreasing improper pre-
scribing. It hasn't solved the problems, as we heard earlier. But
compared to two decades ago, things are a lot better.

So there are positive steps being taken by the profession and by
education.

Dr. AVORN. If I might make one additional comment. There is
always a concern of who is going to pay for this and if it is yet an-
other expenditure. Yet we have heard ample evidence this morning
that we are wasting so much money on the consequences of bad
prescribing.

On top of that, good prescribing can be so cost-effective in reduc-
ing illness that it really is remarkably short-sighted for us to
worry, if we do, that this we don't want to spend money on mis-
prescribing because we don't have enough money to do the things
we are already doing.

If we had effective programs to improve prescribing for the elder-
ly-in both the Federal and private sectors-we would be reducing
a great deal of expenditure, as well as of human suffering, from the
consequences of drug under-use, over-use, and mis-use.

Senator PRESSLER. Well, as one who is addicted to morning coffee
and ice cream early in the day, I can see how you can get hooked
on over-the counter medications. I take allergy tablets during cer-
tain seasons of the year. You can easily become addicted and de-
pendent on allergy tablets. You may have to increase your dose to
obtain relief. So adverse drug reaction can occur in all age groups.
But I can see how it could be a particular problem for the elderly.

Is American society becoming-aside from the elderly-oriented
toward taking medication for everything. I cite allergies as an ex-
ample. Do people really start depending on these medications?

Is this a problem throughout our society, aside from the elderly?
Or not particularly?

Dr. AVORN. There is a sense that there is a pill for every ill, and
that whatever bothers you there must be some chemical to make
you feel better.

At the same time, we have also got a great number of drugs that
we didn't have 10 years ago that are absolutely wonderful for what
ails you.
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It is a kind of contention between-and the elderly, in particu-
lar-the patient feeling as if there must be something to make
them feel better and the doctor wanting to comply with that and to
pick the drug where we really can help, but not to pick a drug like
a sleeping pill or an anti-depressant or a tranquilizer that is trying
to treat with chemicals what is fundamentally a problem of some-
body's life. That doesn't get better with chemicals.

Senator PRESSLER. Mr. Chairman, I have a couple of extra ques-
tions for the record. I wish to submit my statement for the record.

I want to thank our witnesses and staff who have worked on this
hearing. I think adverse drug reaction is a very important topic to
address.

Senator HEINZ. Senator Pressler, without objection your ques-
tions will be submitted. The responses will appear in the record.

[The prepared statement and questions of Senator Pressler
follow:]
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STATEMENT OF SENATOR LARRY PRESSLER
before the

Senate Special Committee on Aging
Hearing on

ADVERSE DRUG REACTIONS AND THEIR IMPACT
ON THE ELDERLY

MARCH 25, 1988

MR. PRESSLER: MR. CHAIRMAN, I COMMEND YOU AND YOUR STAFF FOR
ORGANIZING THIS VERY IMPORTANT HEARING. THE TOPIC OF ADVERSE DRUG
REACTIONS (ADRs) AND PHEIR DEVASTATING IMPACT ON HUNDREDS OF
THOUSANDS OF OUR OLDER CITIZENS IS TIMELY AND APPROPRIATE.
UNNECESSARY ADMISSIONS TO HOSPITALS, AND IN SOME CASES DEATH, ARE THE
RESULT OF ADRs. THIS NATIONAL TRAGEDY EASILY CAN BE PREVENTED.
PUBLIC AWARENESS PROGRAMS DIRECTED TO THE ELDERLY, PHYSICIANS,
PHARMACISTS, AND OTHER HEALTH CARE PROVIDERS CAN BE A FOUNDATION TO
LAUNCH OUR RESPONSE TO THIS SERIOUS PROBLEM.

IN JUST FORTY YEARS, THERE HAS BEEN AN EXPLOSION IN THE NUMBER OF
NEW DRUGS AND TECHNOLOGY ASSOCIATED WITH DRUG RESEARCH IN THE UNITED
STATES. THERE ARE WELL OVER 8,000 PRESCRIPTION DRUGS OR COMBINATIONS
OF DRUGS AVAILABLE IN OUR COUNTRY.

THE AVAILABILITY OF MEDICATIONS TO REDUCE THE DEVASTATING IMPACT
OF DISEASE AND DISABILITY HAS BEEN A GREAT BLESSING TO 30 MILLION
AMERICANS WHO ARE 65 YEARS AND OLDER. THESE INDIVIDUALS PURCHASE 30
PERCENT OF ALL DRUGS PRESCRIBED IN THE UNITED STATES. ON AVERAGE,
THEY OBTAIN MORE THAN TWICE AS MANY PRESCRIPTIONS AS THOSE UNDER THE
AGE OF 65. IT IS ESTIMATED THAT BY THE YEAR 2000 THERE WILL BE 35
MILLION OLDER PEOPLE WHO WILL CONSUME 50 PERCENT OF ALL PRESCRIPTION
DRUGS.

BUT, THIS BLESSING BROUGHT ABOUT BY MEDICAL AND PHARMACEUTICAL
RESEARCH CAN QUICKLY BECOME A TERRIBLE CURSE TO OUR OLDER
POPULATION. ACCORDING TO ASSISTANT SECRETARY FOR HEALTH ROBERT E.
WINDOM, THERE ARE ONE MILLION ADDICTS TAKING ILLEGAL DRUGS, BUT THERE
ARE 30 MILLION OLDER AMERICANS INTENTIONALLY AND UNINTENTIONALLY
MISUSING DRUGS LEGALLY PRESCRIBED BY HEALTH CARE PROFESSIONALS.

INTENTIONALLY AND UNINTENTIONALLY MISUSING MEDICATIONS CAN RESULT
IN ADRs. THE U.S. GENERAL ACCOUNTING OFFICE REPORTS THAT 40 PERCENT
OF THOSE SUFFERING FROM ADRs ARE OVER AGE 60. ADRs IN PERSONS AGED
60 TO 70 OCCUR AT TWICE THE RATE OF THOSE AGED 30 TO 40, AND SEVEN
TIMES MORE OFTEN IN INDIVIDUALS AGED 70 TO 79 THAN IN THOSE AGED 29.

HOWEVER, STATISTICS MAY NOT BE A GOOD GAUGE FOR US TO DETERMINE
THE EXTENT OF THIS TERRIBLE PROBLEM. THE NUMBER OF ADRs MAY BE
UNDER-REPORTED BECAUSE PHYSICIANS MAY NOT NOTICE THE REACTION OR MAY
JUDGE IT TO BE UNRELATED TO THE MEDICAL CONDITION OF THE ELDERLY
PATIENT. IN SOME CASES, A PHYSICIAN MAY CHOOSE NOT TO REPORT IT
BECAUSE OF FEAR OF A LAWSUIT.

NONCOMPLIANCE IN FOLLOWING A MEDICAL REGIMEN CAN SERIOUSLY HARM
THE OLDER ADULT. EXCESSIVE AND INAPPROPRIATE PRESCRIBING MAY EXPOSE
THE ELDERLY TO UNNECESSARY PAIN, AND SUFFERING. UNDERMEDICATION CAN
LEAD TO INADEQUATE TREATMENT AND INCREASED SEVERITY OF DISEASE.
OVERMEDICATION CAN LEAD TO INCREASED HOSPITAL ADMISSIONS AND IN SOME
CASES DEATH. MORE THAN 20 PERCENT OF NURSING HOME ADMISSIONS ARE DUE
TO THE INABILITY TO MANAGE DRUGS PROPERLY.

NONCOMPLIANCE CAN ALSO BE A RESULT OF POOR COMMUNICATION BETWEEN
THE ELDERLY PATIENT AND THE HEALTH CARE PROFESSIONAL. MANY OLDER
INDIVIDUALS DO NOT UNDERSTAND THE INSTRUCTIONS GIVEN TO THEM BY THEIR
PHYSICIAN. SOME MAY NOT ASK QUESTIONS TO BETTER UNDERSTAND THE
INSTRUCTIONS BECAUSE THEY FEEL INTIMIDATED. OTHERS MAY NOT HEAR THE
INSTRUCTION GIVEN TO THEM BY THEIR PHYSICIAN DUE TO POOR HEARING.

HEALTH CARE PROVIDERS MUST EQUALLY SHARE THE BLAME FOR
NONCOMPLIANCE. SOME ELDERLY SAY THAT THEY RECEIVE LITTLE OR NO
INFORMATION ABOUT EITHER THE SIDE EFFECTS OR THE CONTRAINDICATIONS OF
THE MEDICATION FROM THEIR PHYSICIAN OR PHARMACISTS.
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EVEN WITH ADDITIONAL SUPPORT OF A HOME HEALTH CARE NURSE, 
THE

ELDERLY CONTINUE TO HAVE MEDICATION ERROR PROBLEMS. ONE HOME HEALTH

CARE NURSE COMMENTED THAT THERE IS NOT ENOUGH PRINTED LITERATURE

WRITTEN IN SIMPLE ENGLISH TO PROVIDE THE OLDER PATIENT WITH ADEQUATE

INFORMATION ABOUT DRUG SIDE EFFECTS AND MEDICATION ERRORS. SHE MUST

READ THE PHYSICIANS DESK REFERENCE TO DETERMINE THE SIDE EFFECTS OF

HER ELDERLY PATIENT'S MEDICATION. THE PATIENT IS GIVEN A HANDWRITTEN

PIECE OF PAPER WHICH MAY BE LATER MISPLACED OR LOST.

INAPPROPRIATE PRESCRIBING OF MEDICINE IS A RESULT OF THE ELDERLY

POPULATION'S HETEROGENEITY. DRUG ACTION CAN VARY WIDELY IN DIFFERENT

OLDER PEOPLE WITH DIFFERENT COMBINATIONS OF DISEASE AND 
TREATMENTS.

SOME OLDER ADULTS HAVE METABOLIC FUNCTIONS SIMILAR TO THOSE OF

YOUNGER PEOPLE.

NONCOMPLIANCE CAN OCCUR WHEN THE ELDERLY TAKE MORE THAN 
ONE

PRESCRIPTION DRUG AT THE SAME TIME TO CONjTROL MULTIPLE CHRONIC

CONDITIONS. FOR EXAMPLE, IN ONE STUDY, OLDER WOMEN TOOK AN AVERAGE

OF 5.7 PRESCRIPTION DRUGS AND 3.2 OVER-THE-COUNTER DRUGS 
AT THE SAME

TIME.

TAKING A LARGE NUMBER OF PILLS THAT ARE IN MOST CASES DIFFERENT

SIZES, SHAPES, AND COLORS CAN BE CONFUSING TO THE ELDERLY. DIFFERENT

DOSAGE SCHEDULES CAN INCREASE THE PROBABILITY OF ERROR 
IN TAKING THE

MEDICATION AT THE WRONG TIME. COMBINING PRESCRIPTION DRUGS AND

OVER-THE-COUNTER DRUGS CAN RESULT IN ADRs, NOT TO MENTION FOOD-DRUG

INTERACTIONS.

MULTIPLE CHRONIC ILLNESSES THAT OCCUR IN OLD AGE CAN FORCE THE

ELDERLY PATIENT TO VISIT NUMEROUS MEDICAL SPECIALISTS WHO UNKNOWINGLY

PRESCRIBE MEDICATIONS THAT EITHER COUNTERACT THE 
BENEFITS OF A

MEDICATION ORDERED BY ANOTHER PHYSICIAN OR INTERACT ADVERSELY WITH

OTHER PRESCRIBED MEDICATIONS. LACK OF COMMUNICATION BETWEEN THESE

SPECIALISTS COMPOUNDED BY AUTOMATIC REFILLS OF MEDICATION CAN FURTHER

INCREASE THE ADVERSE EFFECTS OF MEDICATION.

IT IS TIME TO MOVE TO REDUCE THE HIGH INCIDENCE OF ADRS.

EDUCATING HEALTH CARE PROVIDERS AND INCREASING AWARENESS 
OF THIS

PROBLEM CAN SURELY BE CONSIDERED A STEP IN THE 
RIGHT DIRECTION. WE

CAN ALSO UTILIZE OTHER WAYS TO ATTACK THIS PROBLEM.

THE FEDERAL DRUG ADMINISTRATION (FDA) MUST BECOME MORE SENSITIVE

TOTENEEDS OF THE ELDERLY. MANY OF THE FDA-APPROVED DRUG LABELS
TO TH NED OFKEE~Ry CIYSFN TE HEALTH CARE PROVIDERS

WHICH ADVISE PHYSICIANS, PHARMACISTS AND OTHER HEALOFTHCAE PROVIDER

ARE INADEQUATE. THEY DO NOT ADDRESS SPECIAL NEEDS OF THE FRAIL

ELDERLY POPULATION. IT IS TIME FOR THE FDA TO CONSIDER SPECIAL
LABELING THAT WOULD CONTAIN SPECIFIC WARNINGS AND PRECAUTIONS TO THE

ELDERLY.

LABELING AND PACKAGING OF PRESCRIPTIONS SHOULD 
TAKE INTO ACCOUNT

THE VISUAL IMPAIRMENT OF MANY OF THE ELDERLY. 
WHY NOT PROVIDE THE

ELDERLY READER WITH LARGE TYPE EASY TO READ INSTRUCTIONS THAT ARE

PRINTED WITH COLORS THAT ARE EASY TO SEE?

AREA AGENCIES ON AGING, STATE UNITS ON AGING, 
SENIOR CENTERS, DAY

CARE CENTERS, AND LOCAL COMMUNITY ORGANIZATIONS 
ACROSS THE COUNTRY

COULD BE ACTIVELY INVOLVED WITH UBROWN BAG- 
PROGRAMS. IN SUCH A

PROGRAM, PHYSICIANS AND PHARMACISTS VOLUNTEER THEIR TIME TO EXAMINE

THE MEDICATIONS BROUGHT TO THEM IN BROWN LUNCH BAGS BY THE ELDERLY.

POTENTIAL PROBLEMS COULD BE DETECTED EARLY.

NEW TECHNOLOGY AND USER FRIENDLY DEVICES COULD 
BE USED TO ASSIST

THE ELDERLY IN TAKING THEIR MEDICATION WHEN 
THEY RESIDE AT HOME IN

THE COMMUNITY. PHARMACIST BOB EHRKE, OWNER OF WESTERN HILLS 
PHARMACY

IN RAPID CITY, SOUTH DAKOTA PROVIDES A VERY IMPORTANT SERVICE 
TO HIS

ELDERLY CLIENTELE. HE PROVIDES THEM WITH A SPECIAL MEDICINE

CONTAINER FOR THEIR WEEKLY MEDICATION. PILLS ARe PLACED IN THe

APPROPRIATE TIME OF DAY AND DAY OF WEEK COMPARTMENT. A PHARMACIST

WILL CHECK THEIR CONTAINER AT THE END OF THE WEEK WHEN IT IS BROUGHT

IN TO BE REFILLED. AGAIN, POTENTIAL PROBLEMS CAN BE DETECTED BEFORE

SERIOUS INJURY CAN OCCUR. ,

DRUG THERAPY PROGRAMS TO REDUCE THE AMOUNT OF DRUGS TAKEN BY THE

ELDERLY IN NURSING HOMES AND IN THE COMMUNITY COULD BE ENCOURAGED BY

THE FEDERAL GOVERNMENT THROUGH FUNDING OF PILOT 
PROJECTS AND

EDUCATION PROGRAMS.

MR. CHAIRMAN. I APPRECIATE THIS OPPORTUNITY TO PRESENT MY VIEWS

ON THIS PROBLEM. WE CAN CONFRONT THE PROBLEM EASILY WITH THE 
HELP OF

PHYSICIANS, PHARMACISTS, NURSES, AND THE ELDERLY THEMSELVES.
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Senator HEINZ. I have no further questions for our witnesses. I
thank them all.

I thank the staff on both sides for their hard work in preparing
for this hearing, and for Senator Melcher for scheduling it.

The hearing is adjourned.
[Whereupon, at 12:20 p.m., the committee was adjourned.]
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APPENDIX 1

CORRESPONDENCE BETWEEN THE COMMITTEE AND THE FOOD AND
DRUG ADMINISTRATION

Item 1

JO~fl0 b~tS, LAMOO 0,~ 0DtAOeI eetates e nate
35000000.330100 I """"' SPECIAL COMMITTEE ON AGING

DoL^AIIIN~t AT.031010300 003 it S Dl-l"-DWASHINGTON, DC 20510-6400

March 15, 1988

The Honorable Frank Young, M.D.
Commissioner
Food and Drug Administration
Department of Health and

Human Services
5600 Fishers Lane
Rockville, Maryland 20857

Dear Dr. Young:

As Chairman of the Special Committee on Aging, I am
requesting that you appear before the Committee on March 25,
1988 at 9:30 a.m. to testify on the FDA's approval processes for
drug labeling and new drug applications as these processes
relate to safety and efficacy of drugs prescribed for older
Americans.

The Committee would very much appreciate your addressing
the following issues:

1. What steps has the FDA taken to protect the elderly
population from needless and preventable adverse reactions and
interactions associated with prescription drugs?

2. What additional steps does the FDA intend to, or would
like to, pursue toward better protecting elders from needless,
preventable, and sometimes dangerous, adverse reactions and
interactions associated with prescription drugs?

3. Why do not the FDA-approved labels for most prescription
'drugs heavily used by the elderly contain specific sections for
indications/contraindications and precautionary/warning
statements for "use in elderly patients"; and should these
labels contain such sections for the elderly similar to those
that are found concerning infants/children and pregnancy?

4. Why has the FDA failed to finalize and publish Its five-
year-old draft "Guidelines For Clinical Testing Of Drugs In The
Elderly"?

5. Has the FDA conducted or funded in the past six years
descriptive and/or analytic epidemiologic studies into the
frequency, causality or any other aspect associated with adverse
drug reactions and interactions in the elderly? If so, please
provide a listing of these studies, a description of each, the
cost(s), and mode(s) of funding?

(119)
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Honorable Frank Young, M.D.
March 15, 1988
Page 2

The Committee would be glad to receive your thoughts and views
on any other issues which you believe are important regarding
the labeling and new drug application processes as they affect
the elderly.

Please provide the Committee with ten copies of your
testimony by close of business on March 23, 1988, and an
additional 100 copies on the morning of March 24, 1988. Your
prepared statement for inclusion in the record may be whatever
length you deem appropriate. We would appreciate your limiting
your oral presentation before the Committee to approximately
five minutes in order to provide time for questions from the
Members.

Should you have any questions regarding the hearing,
please have your staff contact Max Richtman, Staff Director for
the Committee, at 224-5364.

Thank you for your cooperation and assistance in this
important matter.

Sincerely,

|IHN MELCHEB
Chairman

JM: j fm
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March 30, 1988

The Honorable Frank Young, M.D.
Commissioner
Food and Drug Administration
Department of Health and

Human Services
5600 Fishers Lane
Rockville, Maryland 20857

Dear Dr. Young:

As you know, the Committee conducted a hearing on March
25, 1988 concerning "Adverse Drug Reactions: Are Safeguards
Adequate For The Elderly?". We regret that you were unable to
attend the hearing and share with us your thoughts and views
regarding this important issue.

Testimony of researchers, health care providers and
victims of preventable adverse drug reactions made it all too
clear that there is, indeed, a critical need for systematic
clinical testing of new drugs in the elderly, as well as more
complete and up-to-date information specifically concerning the
elderly in FDA-approved drug labeling for physicians and other
health care providers.

Because you were unable to testify, we are requesting that
you inform us no later than April 15, 1988 of the exact date by
which the FDA intends to finalize and publish its five-year-old
draft "Guidelines For Clinical Testing Of Drugs In The Elderly."
We are also requesting that you explain why the FDA does not
require, where appropriate, a specific section titled: "For Use
In The Elderly" in drug labeling, since a similar section is
required for infants/children and pregnant women.

Should you have any questions regarding these requests,
please have your staff contact Max Richtman, Staff Director for
the Committee, at 224-5364.

Thank you for your cooperation and assistance in this
important matter.

Sincerely,

JOHN MELCHER ,ivHN \
Chairman inE Minority
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DEPARTMENT OF HEALTH & HUMAN SERVICES Public Health Sermon

Food and Drug Administration

- ,, _ Rock-ille MD 20857

APR 15 188

The Honorable John Melcher
Chairman, Special Committee on Aging
United States Senate
Washington, D.C. 20510-8400

Dear Mr. Chairman:

Subsequent to your March 25, 1988, hearing on drugs and the elderly, in
a letter dated March 30, 1988, you wrote to Dr. Frank E. Young,
Commissioner, Food and Drug Administration, and requested that he
provide the Committee by April 15, 1988, certain information on
clinical guidelines and labeling with respect to the elderly.

I regret to say that the response to your letter will be delayed until
early May and hope that this will not inconvenience the Committee.
Please accept my apologies. Meanwhile, we are continuing to provide
documents to the Committee in response to previous requests.

We are sending a similar letter to Senator Heinz.

Sincerely yours,

Cannon v

Assd'ciate Conmissioner
for Legislative Affairs
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Item 4
DEPARTMENT OF HEALTH & HUMAN SERVICES Publi Health Se-kce

Food ad Dwg Admonwmraion
Rockaile MD 20857

March 23, 1988

The Honorable John Melcher
Chairman, Special Committee on Aging
United States Senate
Washington, D.C. 20510

Dear Mr. Chairman:

I write to respond to your letter of March 15, inviting me to testify
on March 25, 1988 before the Committee on FDA's activities related to
the safety and effectiveness of drugs prescribed for older Americans.
I appreciate your understanding of why we are unable to accept as we
discussed with your staff, The significant and complex nature of this
issue requires that we allow adequate time to prepare so that we might
provide you with information that is both meaningful and complete.

I assure you that the Agency continues to play an active role in
improving the use of drugs in older Americans. Enclosed is a brief
description of our activities.

If you would like any additional information to be submitted for the
hearing record, please let me know.

Sincerely yours,

Frank E. Yobnrw~~~
Commissioner of Fool and Mugs
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FDA's Activities Related to Drugs Prescribed for Older Americans

We have been increasing our knowledge of the effects of drugs in this
age group by encouraging the participation of older subjects in the
testing of drugs and will soon finalize guidelines for premarket
testing of drugs in the elderly. Although these guidelines are still
in draft form, they have had a major impact in providing discussion of
innovative ways to determine all of the factors, such as age, that can
influence drug pharmacokinetics. The guidelines are already being
implemented in that the pharmaceutical industry is utilizing them. In
addition, we have published a proposed Guideline for the Format and
Content of the Clinical Data Section of a New Drug Application which
emphasizes the need to analyze data to search for any relationship of
both favorable and unfavorable responses to age, and to conditions
common in older patients, including abnormal kidney function, multiple
diseases and drug therapy. Furthermore, FDA provides Institutional
Review Board (IRB) education through workshops and the dissemination of
information sheets to ensure that premarket testing adequately
considers the needs of older people. An IRB governs the review and
conduct of all human research at a particular institution involving
products regulated by FDA.

In addition, we now have more knowledge regarding the effects of drugs
in older Americans through post-marketing surveillance monitoring which
is primarily based on adverse drug reaction reports generally submitted
by the practicing physician. The purpose of surveillance monitoring is
to provide new information of drug risks that can be used for
modifications in drug usage.

FDA has also been involved in interagency cooperative efforts relating
to the health needs of older Americans, including the area of
medications. One example of this is the "Surgeon General's Workshop -
Health Promotion and the Aging," which is taking place this week.
Under the direction of the Surgeon General, FDA has taken a major lead
in the staffing, planning and execution of this workshop. The workshop
will use invited experts to consider aging issues and develop a set of
recommendations that will serve as the core for the Public Health
Service efforts. FDA is coordinating the worksession entitled
"Medications and Geriatrics." Attached is a copy of the work paper
that is being used at this session.

Another FDA activity for improving the use of drugs by older Americans
is in patient education. FDA has had a long tradition of working with
major national and community-based organizations to develop programs
and materials to advance public health goals to improve the health
status of older citizens. During the last six years the Agency has
been coordinating the development and implementation of significant
patient education programs with the National Council on Patient
Information and Education (NCPIE) which is a nongovernmental group of
some 240 health organizations. FDA and NCPIE sponsored the "Get the
Answers' compaign which is a program urging patients to ask their
health professionals questions about their prescriptions. The major
component of the campaign is a medical data wallet card that lists the
five questions patients should ask when they get a prescription. The
"Get the Answers" message has been widely disseminated to consumers
through news releases, advice columns, and other media. NCPIE
commissioned a report, released in October 1987, "Priorities and
Approaches for Improving Prescription Medicine Use by Older Consumers"
and this past year sponsored a campaign to improve the use of
prescription medicine by older consumers.

Other educational initiatives undertaken by the Agency, in conjunction
with national organizations, include national conferences addressing
areas of importance to older women and educational programs in such
areas as health fraud, tamper-resistant packaging efforts, and
osteoporosis. Attached is a list.of activities that have been
undertaken by FDA and national organizations to respond to educational
needs of the elderly.

In 1985, FDA's Center for Drug Evaluation and Research (then the Center
for Drugs and Biologics), disseminated a newspaper column entitled
"Safety Sense" to weekly suburban newspapers nationwide thtough North
American Precis Syndicate, Inc. This column provided specific
information for older Americans to ensure their safe and proper use of
medications.
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In addition, FDA publishes materials and conducts meetings across the
Nation to address issues affecting the elderly population including
drug use in older Americans. Specifically of interest are two
articles reprinted from the FDA Consumer magazine, "Medicine and the
Elderly" (September 1983), a~ii"Questions About Your Medicine? Go
Ahead--Ask" (October 1987). Our activities also include a major
campaign to encourage health professionals to provide drug information
to their patients.

Moreover, Parke-Davis gave a presentation to FDA on March 9, on the
firm's Elder-Care program. This program, which is directed to the
elderly, provides basic information on drugs, drug-taking, drug
reactions, and drug contraindications. We are now considering the
utility of incorporating some of the Parke-Davis materials into
programs for the elderly. In fact FDA intends to make drug information
for the elderly a major priority for the Agency in its Action Plan
Phase 111.

Attachments

87-471 - 88 - 5
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FDA/National Organization Educational Initiatives

The Food and Drug Administration has had a long tradition
of working with major national and community-based organizations
to develop programs and materials to advance priority public
health goals to improve the health status of older Americans.
Many of the issues and educational initiatives undertaken by
the Agency address the health and welfare of older citizens
including tamper-resistant packaging efforts, the development
of clinical guidelines for drug testing in the elderly,
national conferences addressing areas of importance to older
women, and key educational programs in such areas as health
fraud, patient education, sodium reduction, and osteoporosis.

Specifically, the following are examples of the many activities
that have been taken by FDA and national organizations to
respond to the health information and education needs of
the elderly:

FDA/American Association for Retired Persons cooperative
projects have included joint slide shows on nutrition/sodium
reduction and on health fraud; Dr. Young has met with the
AARP Executive Board to discuss priorities mutually-shared;
and meetings between Dr. Young, top FDA officials, and national
organizations including AARP to discuss such issues as tamper-
resistant packaging and priorities for the FDA Action Plan.

FDA/National Council of Senior Citizens have worked together
to present "train the trainer" programs for the Council's
regional/local representatives on patient education on
prescription medications and health fraud. The Agency has
also presented a workshop at the Council's annual national
conference on health fraud and the elderly.

FDA/Auxiliary to the National Medical Association have just
recently launched a demonstration project to "train the
trainers" in several ANMA regional locations to bring
the patient education on prescription drug messages to the
Black elderly and their families.

FDA/PHS Coordinating Committee on Women's Health Issues
cosponsored the 1986 National Conference on Women's Health
which included a separate panel session on the "Contemporary
and Emerging Health Concerns for Older Women." In addition,
the conference also addressed major conditions of importance
to the older woman including osteoporosis, patient education
and communication, cancer, and nutrition. The proceedings
from this conference were distributed to over 10,000 public
health professionals and educators throughout the country.

FDA/Key Agencies in the Public Health Service/National Osteoporosis
Foundation sponsored the 1987 FDA Special Topic Conference on
Osteoporosis as the first in a series of national fora under the
National Conference on Women's Health Program to address the
health concerns of women. Proceedings of this conference will
be published in PHS Reports and disseminated to over 10,000
public health professionals and educators. The Agency has
worked with the National Osteoporosis Foundation to involve the
FDA Consumer Affairs Officers located throughout the country
in the 1988 National Osteoporosis Prevention Week initiative
which is sponsored by Congresswoman Olympia Snow and which
will focus prevention messages to the younger, middle-aged,
and older woman.
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..... Item S

DEPARTMENT OF HEALTH & HUMAN SERVICES Public Health Service

Feed and Drug Adminurratrue
Rockrie MD Ic857

June 2 , 1988

The Honorable John Melcher
Chairman, Special Committee on Aging
United States Senate
Washington, D.C. 20510

Dear Mr. Chairman:

I am writing in further response to your letter of March 30, 1988,
following your March 25 hearing on drugs and the elderly. In your
letter you ask when the FDA intends to finalize its 'Guidelines for
Clinical Testing of Drugs in the Elderly' and why drug labeling is not
required to contain, where appropriate, a special section on use of
drugs in the elderly similar to the current required sections for
pediatric use and use during pregnancy.

Clinical Testing Guidelines

In my letter to you of March 23, 1988, 1 noted the substantial progress
in evaluating drugs in the elderly which has occurred since FDA's 1983
discussion paper on clinical testing of drugs in the elderly. This was
not a formally proposed guideline, and our next step will be to publish
a formal proposal.

In the interim, FDA published a new draft "Guideline for the Format and
Content of the Clinical and Statistical Sections of an Application,'
which should be published in final form within the next few months.
This guideline calls for analysis of the effects of age on both safety
and effectiveness. Recent New Drug Applications have already included
such analyses, and the guideline is already widely used.

Now that the clinical/statistical guideline is essentially complete, I
believe our staff can act on the draft guideline for clinical testing
of drugs in the elderly during the next few months. I have asked that
the Center for Drug Evaluation and Research complete action on a
formally proposed guideline by the end of August 1988.

Drug Labeling

Drug labeling concerning use in the elderly has been under FDA
consideration for several years. However, in the past, little
information in this area has been available. Data on the use of many
drugs in the older population is now sufficiently developed to allow
for the inclusion of a meaningful and useful section in the labeling,
and I have asked my staff to develop a proposed change in the
regulations which would add a section on use in elderly patients.

I share your interest in this matter and while the Agency has not yet
produced a final guideline for the study of drugs in the elderly, I
believe our 1983 discussion paper was a seminal event in stimulating
progress in obtaining better information on how to use drugs safely and
effectively in older patients. I assure you that we will continue to
make progress in this important area.

We are sending a similar letter to Senator Melcher.

Sincerely yours,

Commissin nk and DruPh.D
Coui ssioneloP dod and Drugs



128 '

APPENDIX 2

FoLLowup QUESTIONS TO AND ANSWERS FROM WITNESSES
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April 27, 1988

Jerry Avorn, M.D.

Director
Program f or Analysis of

Clinical Strategies

Department of Social Medicine
and Health Policy

Harvard-Medical School

643 Huntington Ave.
Boston, Mass. 02115

Dear Dr. Avorn:

Thank you for taking the time out of your busy schedule on
March 25, 1988 to testify at the Committee's hearing on "Adverse
Drug Reactions: Are Safeguards Adequate For The Elderly?". Your
excellent testimony very strongly underscored the pressing need to
ensure that health care providers are fully aware of the potential
dangers of inappropriate and excessive prescribing of drugs for
older Americana. For your information, I am enclosing a news
reporter's view of the hearing that I thought you might find
interesting.

Due to time constraints, Senators Pressler, Grassley, and I
were unable to ask a number of questions that we believe are
important. Therefore, the Committee would very much appreciate
your providing answers to the questions listed below so that we may
complete the hearing record.

1. You indicated that you would support the establishment of a
much more comprehensive, Department of Health and Human Services
funded, demonstration education outreach program for health care
providers. Partially as a result of our hearing, some believe that
there is sufficient information currently available to go forward
now and implement a successful national drug education outreach
program. would you agree with that assessment or do you believe
that further demonstration programs are necessary to determine-how
to most cost effectively and successfully implement such a broad
program?

2. If you believe that a demonstration program is still
advisable prior to implementing on a national scale, how large a
program should this be? Should it begin with a deamonstration
project and, if so, how many states would you include in such a
study?
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Jerry Avorn, M.D.
April 27, 1988
Page 2

3. With regard to costs, can you estimate for us the cost of
such a demonstration project, and is it possible that this project
would realize any financial savings or, at least, pay for itself?

4. If such an education outreach program were to be established
nationwide, what do you imagine the potential savings could be to
the Medicare and Medicaid programs, as well as to the beneficiaries
themselves?

5. During the course of your education outreach studies, what
has been your experience as to the willingness of physicians to
receive information, suggestions, or advice about the need for
special prescribing practices for the elderly population?

6. As to what is available now in the way of information to
physicians and other health care providers, is not the Physicians
Desk Reference (PDR) relied upon most heavily in drug prescribing;
and, if so, is the information contained in this volume adequate to

ensure appropriate prescribing of drugs for the elderly?

7. In your testimony, you briefly referred to an ongoing study
of medication misuse in nursing homes. What have been your
findings to date in this study?

8. Why is there not more testing of drugs in the elderly prior
to marketing?

We appreciate your taking the time to answer these questions
and will, of course, forward you the final hearing print as soon as
it is available. Should you have any questions regarding this
request, please contact James Michie of the Committee staff at
(202) 224-5364.

Thank you for your cooperation and assistance with this
request. We look forward to reviewing your responses.

Best regards.

Sincerely,

oChairman

Enclosure,
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Item 2

HARVARD MEDICAL SCHOOL
PROGRAM FOR THE ANALYSIS OF CLINICAL STRATEGIES

643 Huntington Avenue

Boston, Massachusetts 02115
_' July 13, 1988 (617) 732-1005

Senator John Mielcher
Chairman, Special Committee on Aging
United States Senate
Room SD-G41
Washington, D.C. 20510-6400

Dear Senator Melcher:

Thank you for the opportunity to testify at the Committe's hearing on
adverse drug reactions, and for your kind words concerning my contribution.
Fbr the record, I am pleased to respond to the additional questions you
submitted to me on behalf of the Chair as well as Sentors Pressler and
Grassley. I will attempt to respond to them as best I can in the order in
which you presented them in your letter.

1. I agree that the time has come for the creation of a large-scale,
comprehensive program through the Department of Health and Human Services to
educate physicians about developments in geriatric pharmacology. My own work
with Steve Soumerai dating back to the early 1980's has shown that prescribing
appropriateness can be approved in a highly cost-effective manner by such a
program, which we have shown would actually save more dollars than it costs.
(Mr. Michie of your staff has been sent copies of the research papers
documentating these findings in some detail.) There is very solid evidence
that such a program could begin on a large scale at any tine. A phase-in
period in which such a program would exist in several states initially might be
an appropriate first step to get this off the ground.

2. Such an initial "demonstration" phase would ideally start with about
five states. This would provide enough geographic mix and size to make it a
meaningful start-up activity, from which important lessons could be learned
concerning a national-level program.

3. Dr. Soumerai aid I found that in the early 1980's, it was possible to
put an experienced clinical pharmacist in the field at a cost of about $90 per
physician visited, assuming two twenty-minute educational sessions per
physician over a six-month period. The detailed benefit-cost analysis we
performed indicated that the savings to the Medicaid programs alone in the four
study states were about twice this program cost. Thus, there is reason to
believe that such a program could pay for itself from the very start.

4. The study cited above would suggest that depending upon the scale of
the effort that was mrunted, we can project a savings of approximately $2 for
every $1 spent on such an activity. It should be noted that this projection is
based on actual data from our four-state pilot study, and is not mere
speculation. Thus, the dollar savings could easily run into the millions
anually. Of greater importance is the benefit that would be derived by
Medicare and Medicaid beneficiaries themselves, who would likely experience
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fewer adverse drug reactions, were such a program to succeed. Given the very
high cost of care for these patients, this would result in additional economic
as well as human benefits from the point of view of medical care costs avoided.

5. In our initial study, we found that 92% of physicians who had been
randoml assigned to the "outreach education" grop were willing to spend time
meeting with our educational staff. These were typical moderate or high
prescribing physicians, not volunteers. As the educational program went on, we
found a very high level of interest in such consultation on the part of the
physicians, who often noted that they had need of an impartial, nEn-acmmercial
source of up-to-date information about prescribing. With increasing awareness
by the public and the medical profession about adverse drug effects in the
elderly, this need is growing daily. I am unable to keep up with all of the
requests I recieve to lecture groups of interested physicians about the prmper
use of drugs in the aging patient.

6. It is true that the Physician's Desk Reference (PER) is relied upon
most heavily by prescribing physicians. However, as was amply demonstrated in
the Ozmmittee's recent hearings, the adequacy of description in the PER
cocrerning proper medication use in the elderly is very spotty. Considerable
progress needs to be made in drug labeling (of which the PER is a cmapendium)
to address this prdkem.

7. Since the hearing, my colleagues and I have had the opportunity to
analyze further the findings from our study of medication misuse in nursing
hIres. We have found the frequency of use of sedative medications and other
psychoactive substances to be disturbingly high. Even more important, we are
finding that the educational outreach program we developed, in which a clinical
pharmacist met in person with physicians, nurses, and aides to teach them about
geriatric pharmacology, appears to have worked very well. The nursing homes
randomized to recieve this information have shown dramatic improvement in the
patterns of medication use, and in reduction of excessive ssedation, as
compared with similiar homes randomized to the no-intervention group.

8. The elderly have been relatively ignored in pre-marketing studies of
drugs because they are felt to be Imessier" in the drug testing and data
analysis process, in that they are likely to have less adequate liver and
kidney function, more co-existing illnesses and other medication use, and are
more prone to drug side effects. Therefore, companies have been reluctant to
involve in pre-narketing testing any group whose findings ar likely to slow
down the process of drug approval. Although the FDA has been talking about
imposing guidelines for inclusion of the elderly in this process since 1982, no
formal rules have ever been issued.

I hope these answers are of some use to you and other members of the
Oommittee, and I stand ready to help further this important effort in any way
that I can. My colleagues and I appreciate the leadership role which the
Committee has taken in this pursuing matter, and congratulate on your efforts
thus far.

Sincerely,

terry fivorn, M.D.
ate Professor
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WASHINGTON, C 20510-6400

April 28, 1988

J.W. Colinger, M.D., P.C.
Medical Director
Life Care Center of Erwin
Stalling Lane
Erwin, Tennessee 37650

Dear Dr. Colinger:

Thank you for taking the time out of your busy schedule on
March 25, 1988 to testify at the Committee's hearing on "Adverse
Drug Reactions: Are Safeguards Adequate For The Elderly7?". Your
excellent testimony very strongly underscored the pressing need
to ensure that health care providers are fully aware of the
potential dangers of inappropriate and excessive prescribing of
drugs for older Americans.

Due to time constraints, Senators Pressler, Grassley, and
I were unable to ask a number of questions that we believe are
important. Therefore, the Committee would very much appreciate
your providing answers to the questions listed below so that we
may complete the hearing record.

1. Are there particular problems in monitoring drug misuse in
nursing homes and in keeping track of adverse drug reactions in
nursing homes?

2. Why did you feel that it was necessary to institute a drug
holiday program at your facility?

3. Did your nursing home administrator, Director of Nurses,
and consulting pharmacist develop the program together?

4. Were there any results from your program that you would
describe as negative or counterproductive in nature?

5. How can a drug holiday program similar to the one you
developed be repicated across the nation? Do you think it would
be relatively easy to do?

We appreciate your taking the time to answer these
questions and will, of course, forward you the final hearing
print as soon as it is available. Should you have any questions
regarding this request, please contact James Michie or
Christopher Jennings of the Committee staff at (202) 224-5364.

Thank you for your cooperation and assistance with this
request. We look forward to reviewing your responses.

Best regards.

Sincerely,
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Item 4

J. W. Colinger, M.D., P.C.

May 12, 1988

Senator John Melcher
United States Senate
Special Committee on Aging
Washington, DC 20510-0600

Dear Senator Melcher.

Thonk you again for the opportunity of testifying at the Committee's hearing of

March 25,1988. I strongly concur that there is an epidemic of inappropriate and ex-

cessive prescribing in this nation. Physicians must be accountable for their prescrib-

ing patterns regardless of the type of practice. In response to the additional questions

submitted in your letter of April 28:

1. Are there particular problems in monitoring drug misuse in nursing homes

and in keeping track of adverse drug reactions in nursing homes?

Allied health personnel are not trained to judge what constitutes misuse of

or adverse reaction to a specific drug. Physician time and interest in dealing

with these problems therefore is critically important if this is to be done suc-

cessfully. In facilities which have multiple staff physicians there are no

clearcut lines of authority that allow another physician to judge the

inadequacies of the therapeutic regimen of the attending physician. The

facilities' pharmacists can assist certainly in monitoring drug usage but lack

the knowledge to judge what constitutes misuse. Regarding adverse drug re-

action, some are observable and apparent while others require periodic blood

testing in order to monitor.

Ultimately, I believe what is needed is a federal mandate that drug utiliza-

tion review become an integral part of nursing home facilities' quality assur-

ance programs. Only with the threat of loss of accreditation or licensure will

facilities and staff physicians take the time to undertake the essential task.

2. Why did you feel that it was necessary to institute a drug holiday program at

yourfacility?

There are two basic reasons for all nursing home facilities to implement a

drug holiday program for psychotrophic medications. The first is to re-evalu-

ate the necessity for continuation or not of the medication. Secondly, by pro-

105 GAY STREET. ERWIN. TN 37650 PHONE 743.6141
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viding a drug free interval, this may reduce the incidence of untoward side

effects and adverse drug reactions.
3. Did your nursing home administrator, Director of Nurses, and consulting

pharmacist develop the program together?

I developed the drug holiday program. The drug utilization review process

was a joint effort on the part of the administration, the director of nursing

and myself.
4. Were there any results from your program that you would describe as nega-

tive or counterproductive in nature?
Discontinuation of psychotrophic medications in patients with a dementia

such as Alzheimer's disease does create problems for our nursing staff and
support personnel. These patients wander within the facility and tend to be

more hostile than the normal population. It is our philosophy not to chemi-
cally or psychically restrain these patients unless they are a threat to them-
selves or our other patients. Maintaining a patient on a regimen as free as
possible from mind altering drugs improves their quality of life. In adopting

this philosophy the administration of our facility is choosing improvement
in the quality of life of patients over what is expedient for the facility. Higher
staffing levels and thus increased cost of personnel are required to allow the

patients to live as free as possible from psychotrophic medications.
5. How can a drug holiday program similar to the one you developed be repli-

cated across the nation? Do you think it would be relatively easy to do?

Due to the higher staffing levels required, it may be difficult to convince
management that a drug holiday program and the reduction of the use of
psychotrophic medications is a good thing. The implementation of the drug
holiday program and drug utilization review program is simple to under-

stand in concept but does require diligence in application, concurrent review,

and a determination on the part of the facility that each patient's drug treat-
ment regimen is optimal.

J.SincgrI MD P.C.

.W. 4 linger, M.D., P.C.

105 GAY STREET. ERWIN, TN 37650 PHONE 743-6141
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Item 5

- a- a-'. ~~" ~~'a- 'a-' SPECIAL COMMIITEE ON AGING
WASHINGTON, DC 20510-8400

April 27, 1988

William Simonson, Pharm.D.

V.:A. Medical Center
P.O. Box 1034

Portland, Oregon 97207

Dear Dr. Simonson:

Thank you for taking the time out of your busy schedule on
March 25, 1988 to testify at the Committee's hearing on "Adverse
Drug Reactions: Are Safeguards Adequate For The Elderly?". Your
excellent testimony very strongly underscored the pressing need
to ensure that health care providers are fully aware of the
potential dangers of inappropriate and excessive prescribing of
drugs for older Americans. For your information, I am enclosing
a news reporter's view of the hearing that I thought you might
find interesting.

Due to time constraints, Senators Pressler, Grassley, and
I were unable to ask a number of questions that we believe are
important. Therefore, the Committee would very much appreciate
your providing answers to the questions listed below so that we
may complete the hearing record.

1. We talk about the important role of the physician in
reducing adverse drug reactions. What should the pharmacist's
role be in reducing drug noncompliance, and what do you believe
should be the federal government's role in reducing adverse drug
reactions?

2. Is the problem older people experience with multiple drug
interactions ultimately a problem of lack of research and
knowledge on the problem, or failure to educate and train
physicians and pharmacists about drug interactions, or is it
some combination of both?

3. Are there particular problems in monitoring drug misuse in
nursing homes and in keeping track of adverse drug reactions in
nursing homes?

4. You indicated that you would support the establishment of
a much more comprehensive, Department of Health and Human
Services funded, demonstration education outreach program for
health care providers. Partially as a result of our hearing,
some believe that there is sufficient information currently
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April 27, 1988
Page 2

available to go forward now and implement a successful national

drug education outreach program. Would you agree with that

assessment or do you believe that further demonstration programs

are necessary to determine how to most cost effectively and

successfully implement such a broad program?

5. You wondered in your statement how many elderly people

have been sentenced to a life of institutionalized chemical

restraint because they manifested adverse drug reactions which

were misdiagnosed as mental illness or diseases of old age. Is

there any kind of empirical data on that question? I believe

such information would not only help prevent that kind of

situation, assuming they exist, but could well save lives

through some sort of intervention. If such information isn't

available, do you have any suggestions as to how we could obtain

it?

6. How serious is the problem of poor patient compliance,

especially as it pertains to the use pf non-prescription, over-

the-counter medications taken while an individual was also

taking prescribed medication?

7. In your testimony, you briefly referred to an ongoing

study of medication misuse in nursing homes. What have been

your findings to date in this study?

8. Why is there not more testing of drugs in the elderly
prior to marketing?

We appreciate your taking the time to answer these

questions and will, of course, forward you the final hearing

print as soon as it is available. Should you have any questions

regarding this request, please contact James Michie or

Christopher Jennings of the Committee staff at (202) 224-5364.

Thank you for your cooperation and assistance with this

request. We look forward to reviewing your responses.

Best regards.

Sincerely,

rman

Enclosure
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Item 6

College of Pharmacy Corvallis. Oregon 97331-3507 Ha

July 19, 1988

Senator John Melcher, Chairman
U.S. Senate Special Committee on Aging
SD G-41 Dirksen Building
Washington, D.C. 20510

Dear Senator Melcher,

Thank you for sending me the follow-up questions from your committee's
March 25, 1988 hearing on Adverse Drug Reactions in the Elderly. I have
answered these questions to the best of my ability and have provided my
responses below.

Question 1. We talk about the important role of the physician in reducing
adverse drug reactions. What should the pharmacist's role be in reducing
drug noncompliance, and what do you believe should be the federal
government's role in reducing adverse drug reactions?

Response: The role of the pharmacist is rapidly evolving from one that
was almost entirely related to control of the drug product, to one that
stresses the professional role of the pharmacist as an educator and a
provider of information. Pharmacists routinely educate patients
concerning what their medications are for, how they work, what to expect
when taking them, what side effects might occur and how to take
medications properly. It has been demonstrated that when patients
understand their medications, they are more likely to take them
appropriately and less likely to experience adverse reactions due to
inappropriate use. In addition, when patients are aware of likely or
serious potential adverse drug reactions they are more likely to recognize
their medications as the cause of these adverse effects. If and when
adverse drug reactions do occur the proper interventions such as stopping
the medication and contacting the physician can be implemented. This
reduces the chance that the adverse reaction will progress to a more
serious medical problem, or even a hospital or nursing home admission.

A number of innovative pharmacists are also implementing a variety of
compliance encouraging techniques such as dispensing medications in easy
to read and open 'calendar packs' as well as sending prescription refill
reminders to patients. Interventions such as these can have a significant
favorable impact on patient compliance.

I believe that the Federal government can assist in reducing adverse drug
reactions by encouraging an environment where pharmacists can implement
these innovations and where they are encouraged to serve in their role as
patient educators. This can best be done by developing reimbursement
mechanisms which allow pharmacists to be paid for their knowledge and
their professional services rather than the current system where
reimbursement is directly tied to the provision of drug product. Existing
reimbursement mechanisms reward pharmacists when they fill a prescription.
The incentive is clearly for the pharmacist to sell more medications. As
we discussed in the hearing it is often more appropriate to reduce
medication use in the elderly rather than increase it. It seems wise to
uncouple pharmacist reimbursement from the drug product at least in some
situations. This would then provide the incentive for pharmacists to
discourage inappropriate medication consumption. It would also encourage
pharmacists to work in settings such as home health care agencies,
outpatient clinics and senior citizen centers to identify medication
problems such as adverse drug reactions. This would allow proper
intervention before serious problems and/or institutionalization occur.
If the incidence of institutionalization due to adverse drug reactions
could be reduced by even one percent such a program would easily pay for
itself while at the same time increasing the quality of life of elderly
consumers of medications.
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Question 2. Is the problem older people experience with multiple drug
interactions ultimately a problem of lack of research and knowledge on the
problem, or failure to educate and train physicians and pharmacists about
drug interactions, or is it some combination of both?

Response: It is probably a combination of both. There is a relative lack
of research performed in elderly subjects even though there has been a
significant increase in geriatric research In recent years. There is also
a lack of training in geriatrics across all health professions. In a
recently published study of geriatric coursework offered by all 72
Pharmacy schools in the United States, I and a colleague determined that
it is possible to graduate from 19 schools of pharmacy with no exposure to
geriatrics. We also determined that only 9 schools require all pharmacy
students to complete courses that deal primarily with geriatrics. (Pratt,
Simonson & Boehne. Gerontology & Geriatrics Education 1987;7:17-27)
Efforts are being made to increase these geriatric offerings but
curricular changes often take a great deal of time.

Question 3. Are there particular problems in monitoring drug misuse in
nursing homes and in keeping track of adverse drug reactions in nursing
homes?

Response: Problems with inappropriate drug use in nursing homes certainly
do.exist, however it is actually easier to monitor for drug misuse and
adverse drug reactions In the nursing home than it is in the community.
Patients are routinely observed in nursing homes and detailed patient
records are kept. This enables staff to document changes in a patient's
condition which could be the result of adverse drug reactions. In the
nursing home detailed medication records are kept and every dose of
medication that is administered is recorded.

Since 1974 Conditions for Participation of skilled nursing facilities in
Medicare/Medicaid have required pharmacists to conduct a monthly review of
drug therapy. This requirement has recently been extended to include all
patients in intermediate care facilities. The success of pharmacist
conducted drug therapy review has been documented through a decrease in
inappropriate drug use in nursing homes. The next logical step is to
expand this requirement to other areas of patient care where medication
misuse is common. These environments include those settings where
medication monitoring by the pharmacist is not required such as adult
foster care and home health care. Undoubtedly there are many patients in
these and other settings that are experiencing preventable and reversible
problems with their medications.

Question 4 . You indicated that you would support the establishment of a
much more comprehensive, Department of Health and Human Services funded,
demonstration education outreach program for health care providers.
Partially as a result of our hearing, some believe that there is
sufficient information currently available to go forward now and implement
a successful national drug education outreach program. Would you agree
with that assessment or do you believe that further demonstration programs
are necessary to determine how to most cost effectively and successfully
implement such a broad program?

Response: Considerable work has been done in the area of drug education
within the different disciplines, so the components of a good drug
education outreach system already exist. How these components can best be
integrated to benefit the elderly patient has yet to be determined
however. I support the development of a HHS funded outreach program that
would encourage the development of a practical, effective and
interdisciplinary model that would best utilize the strengths of the
various professions involved. The model developed should be one that is
adaptable to a variety of environments and health care settings across the
country.

Question 5. You wondered in your statement how many elderly people have
been sentenced to a life of institutionalized chemical restraint because
they manifested adverse drug reactions which were misdiagnosed as mental
Illness or diseases of old age. Is there any kind of empirical data on
that question? I believe such Information would not only help prevent
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that kind of situation, assuming they exist, but could well save lives
through some sort of intervention. If such information isn't available,
do you have any suggestions as to how we could obtain it?

Response: We can only speculate how often this occurs. It is certainly
not common but I am confident that this scenario does indeed occur. Many
medications have adverse effects on the central nervous system of elderly
patients including the heart drugs digoxin and Inderal, the ulcer
medication Tagamet, most sleeping medications, antidepressant drugs and
many others. I have seen examples of how this scenario can develop. One
85 year old patient that I once saw was admitted to the hospital after
developing severe behavioral problems at home. She was treated with
psychotropic medications for three weeks to control her behavior and it
was obvious that in her condition she would not have been able to take
care of herself at home. Just before she was to be transferred to a
nursing home it was discovered that her behavioral problems were caused by
the corticosteroid eye drops that she had been using prior to her
admission to the hospital. Had this not been discovered the patient would
have been unwillingly transferred to the nursing home, would most likely
have been given more sedatives and tranquilizers to control her, and would
probably have remained in that unfortunate situation for the remainder of
her life.

I don't present this scenario to be melodramatic for I have seen enough
patients like the one above to know that it does occur but one can only
guess how often. I certainly don't think that in occurs in thousands of
patients, however I do feel that it does occur more frequently than we
would like to admit.

The example that I provided above, and the many varieties of this scenario
can often be prevented by constant vigilance, especially of patients who
are at high risk of experiencing adverse drug reactions, such as the frail
elderly who are consuming many and/or high risk medications. The most
effective way of preventing this problem is to constantly attempt to
determine whether a patient's change in condition or new symptoms are the
result of medications.

Question 6. How serious is the problem of poor patient compliance,
especially as it pertains to the use of non-prescription, over-the-counter
medications taken while an individual was also taking prescribed
medication?

Response: What this question refers to is not poor compliance, but rather
drug-drug interaction between prescription and non-prescription, over-the-
counter (OTC) medications. This type of interaction is common. It is
well known that many commonly used OTC medications can interact with
prescription medications. For example, aspirin can interact with the
blood thinner Coumadin to cause bleeding, antacids may prevent the proper
absorption of many medications and certain cold and allergy medications
may interact with the class of antidepressants known as MAO inhibitors to
cause a dangerous rise in blood pressure possibly resulting in stroke.
The problem of prescription-OTC drug interactions can best be prevented by
encouraging consumers to talk to their pharmacist or physician about
taking non-prescription medications concurrently with their prescription
medications.

I would like to add that we can expect this problem to occur more
frequently as the result of the current push to change many medications
from prescription to OTC status.

Question 7. In your testimony, you briefly referred to an ongoing study
of medication misuse in nursing homes. What have been your findings to
date in this study?
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Response: The studies that I referred to are those that have looked at
medication consumption patterns in elderly nursing home patients and
the factors that have favorably influenced those patterns. A number of
studies have shown that the rational use of medications can be promoted,
most commonly through interdisciplinary programs that routinely review
patient's drug therapy. Studies have shown that physicians, nurses,
pharmacists and other health professionals can work effectively as a team
by frequently evaluating and re-evaluating the patient's condition and
need for medication. What results from this constant vigilance is a
pattern of medication use that maximizes the therapeutic potential of
medications while minimizing the potential for adverse drug reactions,
drug interactions and related problems.

I would like to add that in my experience physicians are generally quite
receptive to the suggestions of pharmacists regarding alterations in drug
therapy. In the class that I teach on Nursing Home Pharmacy Practice I
have observed that almost half of the drug therapy suggestions provide to
physicians by pharmacy students are accepted. These observations and
others conclude that the key to successful medication management in the
nursing home patient is the interdisciplinary review of the entire
patient.

Question 8 Why is there not more testing of drugs in the elderly prior to
marketing?

Response: Some pharmaceutical firms voluntarily perform geriatric research
studies prior to marketing a drug. This research may be designed to
develop geriatric dosage guidelines or to learn how a particular
medication is eliminated from the body. While this type of research is
occasionally performed it is true that this is usually not the case.

There are many reasons why this testing is not performed more frequently.
First, this type of testing takes additional time. This delays the
marketing of the drug product being tested thereby shortening its period
of patent protection. The testing is also expensive since testing in the
elderly is often quite involved. Because of the complexities of geriatric
studies this testing is often more expensive than traditional clinical
studies using younger patients. This type of testing is also difficult to
conduct and interpret since most elderly patients are already receiving
other medications and have a number of concurrent diagnoses.

I hope that these responses adequately address the questions posed by you
and your colleagues. If you would like further clarification or comment
please feel free to contact me. I would like to express my thanks to you
and your committee for holding this important hearing.

Sin rely,

William imonson, Pharm.D.
Associate Professor
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APPENDIX 3

CORRESPONDENCE AND ADDITIONAL SUBMITTED TESTIMONY

written Testimony prepared for hearings, 20 July 1987, by the
Senate Special Comnittee on Aging, Senator John Mecher (D-Mont),
Chairman

DRUG USE AND THE ELDERLY

Item 1
Sone observations and Recommendations

by

Peter P. Lamy, PhD

Dr. Lamy is Professor and Director, The Center for the Study of
Pharcacy and TheraDeut:ics for the Elderly; Director, The Parke
Davis Center for the Education of the Elderly; Chairman,
Department of Pharmacy Practice and Administrative Science,
Sonocl of Pharmacy and Research Professor, Epidemiology and
Preventive Medicine, School of Medicine, University of Maryland
at haltimore, Baltimore, MD 21201. Dr. Lacy is a Fellow,
American Geriatrics Society; a Fellow, The Geronltolocical Society
ci Imerica: a Fellow., The American College of Clinical
Pharmacology; a Fellow, American Association for the Advancement
ci Science; and a member, American Society of Clinical
Pharmacology and therapeutics.
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Could be Created

4.5 Funding and Oversight
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1.0. 5ACK>GoHUUO flNFOHMATIOH

1.1 The Elderly:

There are approximately 22 million persons between the ages

of 55 and 64 years and 27 million 65 years old and over. Those

49 million people account for 21% of the American population.

Those 60 and over account for 17%, and those 65 and over account

for 12%. It is important to realize that the aging population

itself is aging, those 55 years old and over constituting the

fastest-growing segment of the US population.

1.2 The Health Status of the Elderly:

At least 80% of those 65 years old and over suffer from one

chronic disease and of those, as many as 40% may suffer from two

or more chronic diseases. In once recent study (Anderson .J,

Excerpta Medica 5:26, 1982) of 102 elderly hypertensive patients,

it has been shown that almost 40% also suffered from degenerative

joint disease (osteoarthritis), some 25 to 30% suffered from

diabetes mellitus. 20% 'rom congestive heart failure, angina, or

cerebrovascular disease. Thus, multiple pathology in about 30 to

40% of the elderly is the rule, rather than the exception. Most

often, elderly suffer from hypertension. As many as 40 to 60% of

elderly are thought to suffer from this problem, which is a risk

factor for cardiovascular, cardiac and cerebrovasoular problems

and ought to be -reated. Hypertension occurs more often in

females :han in roles. The health, social and economic problems

of the elderly, particularly those 70 years old and over, are

those of females. Females, among the vtry old outnumber males by

a ratio of 3:1.

Those over 65 represented 25% of all physician visits in the

US in 1986. Almost 162 million visits were by females and 105

million by males, the rest being unspecified.

The aging of the population 65 years old and over has many

implications. For example, among those 65 to 74 years old who

may be hospitalized, only 4* are referred to long term care upon

discharge from the acute care hospital. However, among those 85

years old and over, almost 25% are referred to long term care.

The aging of the older population has other implications to

health care. Chronic disabilities occur in 15% of the total US

population, but in 66% of those 85 years old and older.
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1.3 Where are the Elderly?

Only about 5% of the elderly, or 1.4 million, are cared for

in nursing homes. However, for every elderly nursing home

resident there are already four adults living in the community of

similar age afflicated with equally serious medical problems.

Most at risk are those livng alone. In 1987, 8.8 million elderly

live alone (those living alone make more medication errors).

Sixty-seven percent of those are elderly widows and 14% other

elderly females. Thus, females account for 81% of those living

alone.

Elderly living in the community may be divided into one of

four major categories:

1. Independent

2. Independence threatened

3. Independence delegated

4. Dependent

An elderly woman with osteoarthritis and/or asymptomatic

coronary artery disease may be medically stable. However, she

may lose "independent" status ,hen coronary artery disease

progresses or if osteoarthritis gets worse. She may then be

unable to pursue activities of daily living, such as shopping,

threatening her independence. Worsening of a disease process may

occur more rapidly when medications which are needed are not

available.

When independence is delegated, family caregivers often

become responsible for the community-living patient. On the

average, the caregiver's age is slightly more than 60 years of

age and many, indeed, are as old as the patient being cared for.

Often, 'caregiving" involves 124 hrs/week. Caregivers,

therefore, are often exhausted ard depressed, needing themselves

multiple medications.

2.0 DR80 USE 'OR AND BY THE ELDERLY

2.1 An Overview:

Only prescription drugs will be discussed, although 40% of

all drugs used in nursing homes are non-prescription drugs and

66% of community-living elderly use non-prescription products.

The data base is poor. Often, data are based on manu-

facturers' sales, or sales by wholesalers, or on prescriptions

dispensed. Actual use data are scarce.



144

It is known that elderly often lack financial resources

needed to purchase prescription drugs. Some studies have

indicated that as many as 36% of the elderly say, at times, have

problems purchasing their drugs.

It is also known that 40% of elderly patients will stop

taking a chronic care drug within the first-year of its use.

Nevertheless, is it generally agreed that the elderly (12% of the

population) receive about 32% of all prescription drugs, and that

70% of all drugs prescribed for the elderly are chronic care

drugs. In 1986, new drug therapy accounted for almost 91 million

prescriptions for those over 65, but there were 254 million

refill prescriptions (in contrast, new prescriptions outranked

refill prescriptions for those under 65). Yet, questions remain.

In. one study (Br Med J 294:289, 1987), underreporting of

medications was common and increased as the number of prescribed

drugs increased. En general, it is felt that there is still a

significant incidence of inappropriate prescribing for the

elderly (JR Coll Phys 21:35, 1987). It is generally believed

that community-living elderly use about three prescription

drugs/day and possibly two non-prescription drugs.

2.2 "ariability of Drug Use:

Drug use varies significantly i'th the site of care and with

the age of the patient. Drug use is probably highest in nursing

homes. About 45% of patients over 65 in US nursing homes are on

five of more prescription drugs a day (Table I):

TABLE I

PRESCRIPTION DRUG USE

Age/Location of Patient

65+
No of RN Products 65+/NH 1%) non-NH It) 65- (%)

One 12.0 27.4 43.9

Two 14.0 21.5 25.1

Three 14.8 16.2 13.3

Four 14.3 11.6 7.3

Five or more 44.9 23.4 10.4

Six of the ten most often prescribed drugs for the older-old

are cardiovascular drugs ,antihypertensives, digoxin, potassium

supplements). 3eta-bleckers represent :7.6% of cardiovascular

drug use for community-living elderly (over 35% for those less

than 65 years of age) but only 4.4% for nursing home residents.
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Major tranquilizers represent 12.5% of all psychotropic drugs

used for community-living elderly, but they account for almost

6'A of all psychotropics used for nursing home residents (Table

21)

TABLE II

SPECIFIC DRUG CATEGORIES

65+/
Drum Cateomrv 65+/NH (%) non-NH t) 65-(%)

Cardiovascular

Beta-blockers 4.4 17.8 35.2

Ca antagonists 2.9 8.6 8.6

Vasodilators 29.5 26.5 16.2

Digitalis 29.2 12.5 5.4

Psychotropics

Antipsychotios 60.5 12.5 14.8

Anti-anxiety agents 17.1 59.0 51.0

Antidepressants 12.3 16.0 18.1

The prevalence of antipsychotic drug use apparently varies

widely among nursing homes. usage increasing with nursing home

size and being inversely related to the ratio of nursing home

staff to patient.

The use of psychotropic drugs for nursing home residents is

also mirrored in a listing of the top 8 drugs used (Table III):

TABLE III

THE HOST OFTEN PRESCRIBED DRUG5

Bank Over 65INH Over 65/non-NfH Uinder 65

1 Digoxin HCTZ/tr:.amzerene Codeine/APAP

2 Furosemide Digoxin Amoxicillin

3 Potassium Cl Potassium Cl Norethin/ethinyl

4 Dipyridamole Nitroglycerin HCTZ,'triamterene

5 Nitroglycerin Furosemide Penicillin V Pot

6 Haloperidol Dipyridamole Ibuprofen

7 Thioridazine Propranolol Theophylline

8 HCTZ/triam- Codeine/APAP Estrogens
terene

The two antipsychotics (haloperidol and thioridazine) which

rank high in use for nursing home residents rank only 99th and

90th for community-living elderly.

Six of the top 12 diagnoses and the top 12 drug groups for

patients over 65 in 1986 were cardiovascular, with the top 12

representing 54% of all diagnose:: and 64% of all drug therapy
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(the two drug categories whose use increases with increasing age

are the cardiovascular drugs and the nonsteroidal anti-

inflammatory drugs).

2.3 Possible Future Chances:

Major changes (and concomitant cost increases?) are

anticipated in the field of hypertension management. For

example, a committee of the American Society of Hypertension

(ASH), chaired by Dr. Norman Kaplan, reported at the 1987 meeting

in New York that selection of a diuretic in the step-care

approach to the management of hypertension seems increasingly

inappropriate and outdated. For most patients, treatment should

begin with a single agent, selected empirically or on the basis

of age, race, coincident conditian suckl as hyperglycemia or

hyperlipidemia, or by renin profiling.

Among antihypertensive drugs, the use of ACE inhibitors and

calcium antagonists is rising 'ast (in the overall market). For

example, first-querter (1987. sales tor calcium antagonists were

$146 nillion, up 24% from the same period in 19B6.

2.4. Prescription Drugs: Still Cost Effective:

In general, prescription drugs are still relatively

inexpensive compared to more labor or technology intensive

modalities of health care. They are and remain the front line of

medical care for the elderly and are probably most cost

effective. For example, the Ise of cimetidine to control

duodenal ulcers resulted in an estimated 26 to 70% saving for

Medicaid in Michigan in its first year of use by reducing the

need for surgery. Similarly, it has been estimated that lithium

treatment of manic-dapressive illness has saved $ 4 billion

during the last decade.

Enrollment in a pharmaceutical assistance program in New

Jersey, following '-he establishment of that program, was

associated with a reduction in expenditures for hospital-based

procedures. This latter point is of extreme importance. Of the

27 million elderly, approximately 25% can probably expect to be

stricken with cancer. Antineoplastic agents are covered only

when patients are cared for in a hospice or are hospitalized.

The daily hospital rate is proLably $ 250/day. A vial of one
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antineoplastic 'chemotherapeutic) agent may be S 90 and the

patient may need two to three vials of just this one agent. This

does not take into consideration pre-treatment activities, such

as hydration, for example. Thus, patients are often hospitalized

in an effort to protect thee from high drug expenditures. Yet,
these drugs could be administered in the hone at considerable

savings to the system.

3.0 ONE OUTCoME OF MtDUTIPLE 0R10 USE: ADVEBsE DRUG REACTIONs

3.1 Prevaience of Adverse Drug Reactions

There is no agreement as to the frequency of adverse drug

reactions. One study (N Engl I- Ned 304:638, 1981) showed that

36% of patients or. a general medical service had an iatrogenic

illness, often due to drugs. Another (N Engl J Med 291:e24,

1974) showes that these undesirable reactions occur most often in
patients receiving multiple drugs. Deaths attributed to drugs

occurred at a rate of 2.4 per 1000 patients (J Allergy Clin

Ismunol 74:5i 5, 19a4). The FDA expects reports to increase

sharply 'in 1986: 57,005 reports, a ten-fold increase over the
last a years, going to over 100,000 in a few years). Most

involve well-krnown drugs. One-third of 311 ADR hospitalization

reports involved elderly, as did over 50* of all death reports.

Thus, elderly are more susceptible to adverse drug reactions and

to their effecEs.

Drug interactions occur mcre often in elderly than in

younger patients. They occur most often in long-term care
institutions and in patients with multiple pathology receiving

multiple drugs.

3.2 Some Results of Adverse Drug Reactions:

One example of a potential problem of geriatric drug

therapy, in the presence of multiple pathology and concurrent

drugs, will be used to highlight the risk to which elderly

patients may be exposed. Drugs used to treat several diseases

and problems can cause dementia. Many drugs that block the

effect of acetylcholine, either as a primary (desired) effect or
as an undesired (adverse reaction) effect, are used in the

treatment of Parkinson's disease, insomnia, nypertension, colds,

depression, and psychoses. Drug-induced dementia is even more

common as a cause of reversible dementia than is depression.

Indeed, drugs are the most common cause of a syndrome that has

been labeled "pseudo-dementia".
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Side effects of medications, especially -minor" symptoms,

reduce the cost-effectiveness of chronic disease management to a

considerable degree. Therefore, diminishing negative side

effects of medications and improving the patient's and

caregiver's quality-of-life satisfaction are and must be

essential goals of chronic disease management. This demands an

intimate knowledge of a drug's action, which is perhaps lacking

at times.

While quality-of-life has been an important parameter of

clinical decision-makinr for severe diseases (cancer, renal

failure) for some time. it has now been recognized that, given

the high prevalence of chronic disabilities among the older

population, patient adherence to an agreed-upon regimen, linked

to quality-of-life perceptions, must have a high health policy

priority.

The need for this priority is still not universally

recognized. For example, in the general population, in 1984,

there were more than 125,000 deaths and several hundred thousand

hospitalizations due to noncompliance with cardiovascular drugs

alone (six of thee 10 most frequently used drugs for patients 75

years old and over are cardiovascular drugs). In addition,

approximately 20 million work days were lost representing an

overall cost of $1.5 billion to the national economy simply

because prescribed cardiovascular drugs were not taken properly.

HHS Associate Secretary Robert Windom and FDA Commissioner Frank

Young have termed this "the other drug problem". They have

stated that up to one-half of tie 1.6 billion prescriptions each

year are taken improperly. Phare-cis-s' (and other health care

specialIsts') intervention and comoplance efforts have proven

that this problem can be alleviated to a large degree. Efforts,

thouga, are limited due to lac of reimbursement policies.

3.2 possible Reasons for Adverse Drus Reaetinns

A major problem is the lack of a sufficient knowledge base.

The problem of insufficient knowledge and education about

geriatrics and gerontology is global, affecting both human

services and medical fields. While ;t is accepted that drugs are

the most cost-effective modality of cnronic disease management

(OTA, 19851, very little is known about altezed drug action in

the elderly, particularly the very old, especially in the

presence of multiple pathology and multiple drug use (which is

often the rule, rather than the exception).
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In part, that lack of knowledge can be explained by the fact

that rates of functional decline (aging) vary enormously from

person to person and from organ to organ within a single person.

To some degree, though, "insufficient knowledge' ,in fact relates

to "insufficient dissemination" of current knowledge and its

application to geriatric practice (Table IV) and a continuing

"traditional approach" to the elderly patient, which uses

chronological age as a basis, rather than "functional", "socio-

economic", or "dependency" status (Table Vex

Table IV

.GE-RELATED CHANGES AND THEIR POSSIBLE EEFFECTR ON ACTION OF ANTINYPERTENSIVES

.roan/SYstem Chance with Ace passoible Effect

!rain Cerebral blood flow
decreased by 25%
cerebral autoregula-
tion impaired.

Increased permeabi-
lity of blood/Drain
barrier

,rdio- A poor homeostatic
ascular system. Impaired

control and vascular
reactivity.
Deterioration of con-
ducting system.

Between ages 20 & 80,
a 90% loss of vessel
elasticity E dister-
sibi'litv

Baroreceptor sensit -
vity secreased.

Vascalar aging (corsi=
arzh( . attenuated beta-
adrenegrgc resp.nse,
blunted postura: in-

flexus, decreased body
water, varicose veins,
etc.

Renal 3y age 90, GFR de-
creased by 25S. Renal
blood flow by 50a.
Tubular funrtion de-
creased by 7% per
decade

Use drugs that preserve cerebral
blood flow. Caution: hyperfusion (?)
stroke (?)

Exaggerated CNS effects by lipid-
soluble drugs: clonidine, methyldopa,
metoprolol, propranolol

Caution: drugs that interfere with
interfere with cardiac impulse (beta
blockers).

Greater fall in BP with decreased in
blood volume. Inoreased risk to
hypotennion, hypovolemia

Alte.ed compensatory mechanism drug
induced fall in 9?.

lnorsesed risk to drug-induced ortho-
stot_; hycotension. Caution with
diuretics, ganglcnic blockers,
v.S.Sci:z.0rs

Atility to adjust sodium balance is
decreased. Caution: sodium deple-
tine drugs, reduced dietary intake.
Increased danger to diuretic induced
water Intoxication, hyponatremia.

May aave c reduce dose of renally
excreted drugs.

Defective thirst mechanism and
vnpared renal concentrating ability:
higher -:sk to dehydration.
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Table V

NEW APPROACHES To TI'S AGED

lAd

Disease Specific
Approach

Aging, Elderly, Old

Individual
Responsibility

New

Care Objectives

Intervention Options

Management Plan

Chronically Ill

Dependencya

:rndependent
Dependency threatened
Dependency delegated
Dependent

medically
economically
socially

Kidney Impaired

Liver Impaired

Medically Vulnerable

Shared Responsibility

Maintaining Reserve Capacity

Provider-Assisted Self-Care

aHas also been expressed as follows:

a. Fully capable in necessary areas
b. Capable but frail: could use assistance in areas such

as shopping
c. Intermittently incapable: subject to temporary

situational crises of moderate acuteness (cannot shop
in inclement weather; exacerbations of medical
disorders such as arthritis

d. Incapable _n important areas; severe irpairment of
vision; non-ambulatory due to amputation

e. Homebound and dependent, conxused, cannot transfer from
bed

Finally, insufficient knowledge about drugs must be related

to the fact that stt'dies en drug use and drug action in the

elderly are largely lacking, having taken a back seat to studies

elucidating the reasuns for aging and similar topics.

Among other reasons for adverse drug effects and

interactions in the elderly are physiological and

pathophysiological changes with age, multiple drug use,

mismanagement of drugs by both providers and patients (as well s

caregivers) and poor supervision. Mismanagement of drugs can be

expected to increase in view of the fact that the home care

seament is the fastest-growing segment cf health care for the

elderly. According to the Royal College of Physicians (J R Coll

Phys 18:7, 1984). supervision of chronic care medications is

poor, accounting for many adverse effects and, according to the

US College of Physicians (Ann Intern Med 105:454, 1986),

physicians too often do not participate in home care.
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4.0 RECOMMENDATON5 FOR CONGRESSIONAL ACTION

4.1 Bpekoround Considera-tions:

Congress is currently Involved in discussing reimbursement

of drugs for ambulatory elderly under Medicare while, at the same

tine, c-nsidering coverage of catastrophic illness. Congress is

also requiring the HHS Secretary to revise Federal rules

governing nursing home:, to improve the quality of care and the

protection of patients rights. This action follows a report, in

1986, by the Institute of Medicine, an arm of the National

Academy of Science. The report found that patients received

'sho,.kncly defzcient" care in many nursing homes that receive

Federal funds for Medicare and Medicaid patients. The Institute

noted that patients in these homes were "likelv to have their

rights ignored or violaed and may even be subject to physical

abuse". Congress suosequently perceived correctly that new

statutory standards for nursing homes are needed.

One of these rights, although no: stated explicitly nor

alluded to, is the rational and correct use of drugs in the

eanegement of chronic diseases. Perhaps these hearings can serve

to tacflitate a new statutory approach to this problem in a

manner simxlar to the facilatating effect that the IOM report

had.

To achieve. this end, it is likely that a multifaceted

approach is needed, i.e. the creation of a data base, its

evaluation, and the development and dissemination of educational

materials based on the continuously updated data base. Finally,

and most importantly, there needs to be a continuous quality-of-

care review of the therapeutic outcome of drug use.

While the FDA still has not mandated testing of drugs in the

elderly after several years of hearings and proposals, one would

assume that it will do so soon. That, alone, will not serve to

ameliorate the problem. This will address only characteristics

of new drugs and most of the problems of drug use revolve around

old and well-known drugs. Congress has several options to create

a better therapeutic milieu for elderly persons needing

medications.

4.2 roeus or mene care: The Heroine Rome Without Walls:

Hone care is the fastest-growing sector of health care for

the elderly. As previously pointed out, for every elderly

nursing hose resident, there are already four adults living in

the community of equal age with similar medical problems, but
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more serious probles in socio-econosic support. Dr. Butler,

some rime ago, suggested the creation of the "Teaching Nursing

Home". The nursing home population will remain static, not least

because there will be a shortage of nursing home beds and nurses.

Thus, creation of the concept of the "Teaching Nursing Home

Wrtnout Walls" must be a major priority. It will correlate well

with NIA's call for an interdisciplinary, community based long-

term care system.

It is important to point out here that management of drugs

is more difficult in this sector than in the more structured

nursing home sector. One approach to ameliorate this problem

might be funding of "compliance packaging". The United States

Pharmacopoeia has approved "Med-Pak". Studies have shown that

over 20% of all admissions of elderly to nursing homes are due to

the elderly patient's inability to self-administer medications.

Medicaid has consistently refused to reimburse for packaging

which will, among other benefits, enhance a patient's ability to

remain at home by making it easier to self-administer

medications. This packaging could also be used to create a data

base on actual use of drugs and for drug utilization review.

4.3 Evaluate. Support aon Expand the Role of the Pharmacist:

In 1974, the Federal government mandated that pharmacists

review, on a monthly basis, the therapeutic regimen of all

federally-financed SNF patients. In a Report to Congress,

entitled "Problems Remain in Reviews of Medicaid-financed Drug

Therapy in Nursing Homes" (June 25, 1980), the Comptroller

General found these services effective clinically and

economically, but also pointed to the need for an expanded data

base. HCFA, in 1987, expanded the role of pharmacists to include

ICF patients, but the problem of a knowledge base remains.

In the meantime, requests to the MRS Secretary have pointed

to the need for the same function in the home care sector, since

many of these patients suffer from problems very similar to those

seen in the nursing home sector.

The problem of the knowledge base has been addressed by

Pharmacy in several ways. One was the publication by the

American Association of Colleges of Pharmacy of the text

"Pharmacy Practice for the Geriatric Patient", which is being

used by many Schools of Pharmacy for teaching and continuing

education purposes. A different approach was used by the

University of Maryland School of Pharmacy, which, funded by the
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Andrus Foundation, originated and presented a 32 hour training

program on geriatric drug use for rural pharmacists. About 200

pharmacists particiapted in the states of Maryland, Virginia,

West Virginia, Delaware, and Pennsylvania. The cost was

approximately $15.00/pharmacy praotitioner/hour. It is of note

that the NIA has not supported any Pharmacy efforts so far,

though the AoA has. It is noteworthy that the State of

Pennsylvania has addressed the School of Pharmacy with a request

to offer this progrm on a wider basis in that state.

But Pharmacy's role in achieving rational and correct use in

long term care is greater than that suggested by its service

role. At a recent meeting on geriatric pharmacology in

Baltimore, co-sponsored by the NIA, it was reported that much of

the teaching functions in geriatric clinical pharmacology

programs was performed by pharmacists. Yet, the NIA has to this

point not supported any training programs for pharmacists similar

in scope and nature to those developed for physicians and

dentists. Indeed,, it has never appointed a pharmacist to its

National Advisory Council. The NIA should be directed to address

these issues urgently, while HCFA should be directed to study the

need for therapeutic regimen review in the home care sector.

4.4 Creation of a Continuously uted Data Base:

. Congress should encourage and require increased post-

marketing surveillance of drug use. Federal funds are supporting

Medicaid patients to a considerable degree and Congress should

require that the data base available through Medicaid funding of

prescription drug use be made available to qualified

pharmacoepidemiologists. To a degree, individuals have already

used these data, but only to a small degree. One outcome, for

exampie, although it dad not and could not show cause and effect,

is the realization that certain beta blockers probably cause more

CNS problems in the elderly than others.

While the Medicaid data base is probably the most promising

and the largest, other likely data bases should not be

overlooked. For exampie, data bases created by large nursing

home chains might be available, as may be those from large mail-

order prescription operations. Furthermore, it has been

estimated that, in a relatively short time, almost 50% of the US

population will receive health care from a "managed care" system,

which is likely to have access to a large, specific data base

(Puget Sound, for example).
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4.4.1 An Example No. This pate Base Could be Created

Using the School of Pharmacy, University of Maryland, as an

example, one could suggest the following sequence:

Drug Policy Center: Recently established at the School of

Pharmacy, its Associate Director, Dr. Palumbo, has completed the

second of two major federally-financed studies on drug use in

nursing homes. The Center is a joint effort of the School of

Pharmacy and the UMBC Policy Sciences graduate program. This

unique combination places the Center in an ideal position to

respond to and evaluate problems such as those being addressed.

The Center could be charged (with appropriate funding) to collect

Medicaid and other data on drug use in the long-term care sector

and analyze these data. The data base would then be evaluated in

conjunction with The Center for the Study of Pharmacy and

Therapeutics for the Elderly: Established some eight years ago,

the Center has as its primary function the facilitation of

gerontological researcn (Pharmacology, Pharmaceutics). A second,

and major, function of the Center is the development of

educational programs. It discharges that responsibility in

several ways. One is the collection and dissemination of

appropriate information through its ElderCare Newsletter, which

now reaches approximately 29,000 health care professionals (see

attachment). Through its Parke Davis Center for the Education of

the Elderly, it has developed and continues to do so, pamphlets

directed to the consumer, which aim to educate the consumer on

various aspects of drug use, nutrition, as well as preventive

care. The Parke Davis Center has also developed two major

audiovisual tapes, describing drug use for the elderly and the

elderly's concerns, both of which have been shown on national

television in some 40 states. Finally, through its Elder Health

Program, which has received an Award of Merit from the HHS

Secretary, it addresses consumers directly. This program has

been replicated in many states.

The Center also addresses educational needs of professionals

by originating and presenting continuing education programs on a

local, state, national, and international level. Furthermore,

the Center supports several residencies and fellowships (in long-

term care, home care, and drug dosage development for the

elderly).

The Center would refer back to the Drug Policy Center

appropriate information for formulation of policy

recommendations.
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4.5 Funding and Oversight:

It is proposed that efforts such as those outlined about be

funded and supervised by the National Institute on Aging. While

it is realized that this may not necessarily conform to the

charge the NIA originally received, these efforts are of

sufficient importance to be addressed by the premier organization

in aging.

It is further strongly suggested that the NIA appoint an

oversight committee different from its current National Advisory

Council. It is suggested that the NIA is deficient in its

approach to drug use (perhaps because there is not a pharmacist

either on its staff or on its committee). Pharmacy-educated and

prepared practitioners, long charged by the Federal government

with review of nursing home patients' medication regimen, would

likely add a much different dimension to these efforts.

This recommendation, if enacted, is in concordance with the

NIA call for an interdisciplinary, community-based long-term care

system. It would then have the means to help originate and

coordinate such a system.



156

I ten 2

SENATE AGING COMMITTEE TESTIMONY

TESTIMONY OF DR J DAVID MCCAY, IN PRIVATE CONSULTANT PHARMACY PRACTICE-

LITTLE ROCK, ARKANSAS

BEFORE SENATOR JOHN MELCHER

CHAIRMAN, SENATE SELECT COMMITTEE ON AGING

FOR MARCH 25, 1988 HEARING

ADVERSE DRUG REACTIONS: ARE SAFEGUARDS ADEQUATE FOR THE ELDERLY

TESTIMONY

My name is David Mccay. I graduated from Pharmacy School in 1965

and have practiced pharmacy in Arkansas for most of that time. I am

President of Pharmaceutical Buyers, Inc, a company which negotiates

contracts for pharmacists serving the nursing home market. I have been

consultant pharmacist since 1977 and continue to consult to two nursing

homes in Arkansas.

I appreciate the opportunity to give written testimony before this

committee because of my long-standing concern about drug use in
the
elderly. My perspective is certainly not unique but it should prove to

be helpful to this committee. For the last 8 years of my retail career a

large portion of my clientele were elderly (both ambulatory and confined

to nursing homes). This meant that as a retailer, I was charged with

efficiently getting drugs and information to this segment of the

population while as a consultant I was charged with reviewing the drug

regimens of the same people with a view towards "optimizing" their drug

use. Optimizing is my term and it describes my perception of my job as

a consultant pharmacist which is to work with the physicians and nursing

staff to assure that all patients are getting the drugs that they need

when they need them. This includes making recommendations when too many

drugs are being prescribed or when drug use is inappropriate for any

other reason ( such as drug interactions or adverse reactions).

As a provider, I was asked to fill as many as 30 prescriptions for

some patients in some months and to absorb the costs when families,

third parties or the patients couldn't or wouldn't pay the bill. As a

consultant, I have been ignored, cursed and belittled for simply asking

physician to consider reducing a patient's drug load. I have also

experienced great warmth from some of the lowest paid workers in this

industry and I have had the pleasure to work with some physicians whose

only concern was the patient's welfare and who actively sought my advice

for the purpose of improving the patient's drug regimen ..... It is from

this perspective that I would like for you to consider the following:
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With respect to the topic of this hearing, I am not

convinced that safeguards can be designed that will protect our elderly

from ill conceived drug regimens as long as physicians are allowed to

practice without demonstrating a knowledge of the special needs and

concerns of elderly patients. It would be simplistic to say without

caveat that the fault lies entirely with physicians. The issue is

vastly more complex than that. It would be a mistake, however, not to

recognize that a system [as complex as our health delivery system] which

allows one segment to operate almost autonomously while all others are

subject to various checks and balances is a recipe for disaster.

We must recognize that the problems we are seeing with the elderl

relative to drug use is a recent phenomena. There has been an explosion

of new drugs, diagnostic techniques and treatment regimens within the

last 30 years. There has been a concomitant explosion of the numbers of

people in all age groups over 55. These trends will not only continue

but are expected to increase over the next 20 to 30 years. In this

setting, it should come as no surprise that all healthcare providers

have been inundated with information relative to new technology and no

one has been asked to absorb more information that the physician. In

this age of exponential increases in our information base, the one

solution that seems to apply to all disciplines is specialization. The

AMA has recognized that no physician can be all things to all patients

and has mandated that all physicians be certified in some specialty.

What has not been recognized by the AMA is that drug management is just

as complex and just as important as other diagnostic and treatment

modalities ...
IN MY OPINION, NO PROPOSED SOLUTION TO THE DRUG PROBLEM IN THE
ELDERLY IS LIKELY TO SUCCEED WHICH DOESN'T RECOGNIZE THE NEED TO
SHIFT THE MANAGEMENT OF DRUG REGIMENS ONTO THOSE TRAINED TO DO
THE FOLLOWING:

1. EVALUATE ANY SPECIAL NEEDS OF THE POPULATION SEGMENT BEING
TREATED.

2. WITH RESPECT TO ANY INDIVIDUAL DRUG, BE ABLE TO WEIGH THE
RISES VERSUS THE BENEFITS TO THE PATIENT.

3. WITH RESPECT TO COMBINATIONS OF DRUGS, BE ABLE TO PREDICT THE
LIKELIHOOD OF DRUG-DRUG, DRUG-FOOD, DRUG-DISEASE OR DRUG-
LIFESTYLE PROBLEMS.

4. WITH RESPECT TO ALL OF THE ABOVE, BE ABLE TO RECOGNIZE WHEN A
PROBLEM IS IATROGENIC [CAUSED BY THE DRUG(S)] RATHER THAN
ORGANIC THE OBVIOUS BENEFIT OF WHICH IS PREVENT DRUG RELATED
PROBLEMS FROM BEING TREATED WITH OTHER DRUGS.

In my experience, drug problems in the elderly can be

classified under the following general headings:

PHYSICIAN GENERATED
1. PRESCRIBING HABITS
2. MISDIAGNOSED DISEASES
3. TIME CONSTRAINTS
4. BEHAVIOR MODIFICATION

PATIENT GENERATED
1. COGNIZANCE
2. FINANCIAL

PHYSICIAN GENERATED

1. PRESCRIBING HABITS. There are some physicians who simply operate by

87-471 - 88 - 6
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treating every problem with a drug. I am familiar with some patients in

nursing homes with in excess of 30 drug orders. The best information

that I can gather is that all complaints are treated with drugs, with

very little counseling aimed at helping the patient work through their

problems. The patient learns to rely on the Physician and the Pharmacist

for the answers to all of their ills.

2. MISDIAGNOSED DISEASES. I am not referring to occasional human error

in this instance. I refer to two situations...

A. A tendency to group a variety of illnesses under the diagnosis

of SENILE DEMENTIA. Many organic and iatrogenic problems have symptoms

which resemble dementias. Many more problems develop when

presenting symptoms are considered "just part of the aging process".

B. latrogenic disease (for our purpose meaning problems associated

with drug use) is a problem of major proportions in the elderly.

What we know is that 7% of all hospitalizations of people over 55

are due to drug related disorders. The economic and social costs of

this are fairly easy to assess. What we don't know are the costs

associated with drug disorders that go unhospitalized. These are

real costs which have remained unnoticed by our out-of-site-out-of-

mind mentality. Let me describe a generic situation which

illustrates my point.

"One advance in diagnosis and testing has pointed out that certain

classes of diuretics (drugs used to remove fluid from the body and which

are valuable in treating high blood pressure and some heart diseases)

can cause a depletion of the body's potassium reserves. Because of the

importance of potassium in many body functions, low potassium levels can

cause severe, even life threatening problems (high potassium levels can

be even more dangerous). Not everyone responds to diuretics in this

manner, however, and the only way to know for sure is to periodically

draw blood and test for serum potassium levels. It is quite easy to fall

into the trap of giving everyone who is taking a diuretic a potassium

supplement without benefit of supporting labwork (see note at end of

this report).

Patient Jones has developed high blood pressure in the nursing home

and Dr Smith starts her on furosemide a potent diuretic. Mrs Jones'

blood pressure returns to normal and Dr Smith decides to leave her on

Furosemide indefinitely. Because Furosemide is known to deplete

potassium in some patients, Dr Smith adds a potassium supplement to mrs

Jones drug regimen. Now as is often the case, potassium has a major

side effect of gastrointestinal irritation and within 40 days mrs Jones

is complaining of stomach pain and the nurses are reporting blood in her

stools. Dr Jones knows that potassium can cause GI irritation but
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because of the time lapse since he started the potassium, he does not

mentally connect Mrs Jones' symptoms with the potassium use and decides

instead that she has developed an ulcer. To treat the ulcer, he

prescribes Tagamet to cut down on acid production, an Antacid to

neutralize any residual acid and Valium to treat what he considers the

psycogenic origins of the "ulcer". Because of a peculiar reaction that

often occurs when Tagamet and certain other drugs (such as valium) are

given together, within two weeks, mrs Jones has become confused,

anorexic and disoriented. She wanders into other people's room and has

become frightened and combative. She is evaluated as having early

Alzheimers, is started on an antipsychotic drug and restrained in a

geri-chair ........ "

It is important to note that although this is a dramatization, it

represents an amalgam of problems that I and many other consultant

pharmacists have noted during the course of our reviews. I can

only guess at the cost of this type of situation in terms of

dollars and diminished quality of life. My feeling is that the

cost would appall even the most hardened observer.

3. TIME CONSTRAINTS. Many physicians have built practices and acquired

lifestyles based on large patient loads. For most of the older

physicians, they had little choice in this as the demand for medical

care outstripped their ability to provide it. What I have seen develop

in the nursing home industry is a fairly common system where a physician

leaves permanent orders for drugs to meet every anticipated need of the

patient. In this way, he avoids many calls from nurses asking for

orders to treat various complaints.

4.BEHAVIOR MODIFICATION I believe that this is largely a nursing home

phenomena whereby agitated, loud, or disoriented patients are given

sedative doses of tranquilizers to render them more manageable for the

nursing staff. This is a problem of degrees. In many instances

patients are simply too agitated or combative to function in close

proximity to other patients. The line between "chemical restraint" and

altering behavior patterns for the patient's safety and the safety of

those around him is imprecise at best. It is important that the members

of this committee know that chemical restraint exists and that solutions

need to be sought for the good of the patients and the industry.

PATIENT GENERATED

1.COGNIZANCE. One of my goals in making this report is to make this

committee aware of the difficulty in keeping up with the advances in the

medical profession. With respect to drugs, even pharmacists have a hard

time keeping up with all of the new information on drug actions,
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reactions and interactions. It is no surprise then that patients would

be operating in a void where medicines are concerned. Even with the

best efforts of Physicians and Pharmacists to educate patients on the

use and abuse of their drugs, all too often patients do abuse their

drugs ( by abuse, I mean misuse which can be overuse, underuse or in-

appropriate use). What is disturbing is that as patients get older,

their use of prescription drugs increases and with the increase in drug

use comes an increase in the opportunity for abuse. In the elderly, it

tends to manifest itself in the following manners:

1. Underuse- Patients either forget to take their medications as

prescribed or avoid taking them because of financial problems or

unpleasant side effects.

2. Overuse-this can range from addiction or habituation to

laxatives or controlled substances to the old "if one is good, two

is better" problem.

3. Inappropriate use-This can manifest in many ways also such as

mixing a prescription drug with other prescription drugs or non-

prescription drugs or foods without first consulting a Physician or

Pharmacist resulting in harmful interactions. It includes using

drugs for problems for which they are not intended, taking other

people's drugs and taking out of date drugs.

2.FINANCIAL. This is a fairly straightforward problem where a person is

at risk because of his inability to pay for prescription drugs needed to

maintain health. In my opinion, the need here is to determine the

extent of this problem and its costs both to the taxpayers and to the

people affected. The costs are likely to be ones that could be avoided

if the medicines were taken correctly such as hospital and nursing home

stays and office visits for problems exacerbated by inappropriate drug

use.

IN CONCLUSION, IT IS CERTAINLY NOT MY INTENTION TO POINT FINGERS AND

ATTACH BLAME FOR THE PROBLEMS I HAVE DESCRIBED. MY MOTIVE IS TO BRING

THESE PROBLEMS TO LIGHT AND TO THE EXTENT THAT I AM CAPABLE BE A PART OF

THE SOLUTION. AS WITH MOST OF THE PROBLEMS WE FACE TODAY, I BELIEVE THE

ANSWER IS IN EDUCATION. OUR JOB AS PROFESSIONALS AND YOUR JOB AS LAW

MAKERS IS TO FIRST IDENTIFY THE PROBLEMS AND THEN CHART A COURSE TO

THEIR SOLUTIONS WHICH MAKES BEST USE OF THE AVAILABLE TALENT AT OUR

DISPOSAL. FOR THE PROBLEMS ASSOCIATED WITH DRUG USE IN THE ELDERLY, I

WOULD SUGGEST THAT AT LEAST PART OF THE SOLUTION WOULD BE TO IMMEDIATELY

INVOLVE PHARMACISTS TO A GREATER EXTENT IN THE MANAGEMENT OF DRUG

REGIMENS. WHERE THIS HAS BEEN DONE, IT HAS PROVEN EFFECTIVE IN REDUCING

COSTS AND OPTIMIZING PATIENT'S HEALTH. WHERE WE CAN, WE NEED TO FIRST

EDUCATE ALL MEMBERS OF THE MEDICAL PROFESSION ABOUT THE SPECIAL NEEDS OF
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THE ELDERLY POPULATION. ALMOST AS IMPORTANT, IN MY OPINION, IS THE NEED

TO EDUCATE THE PEOPLE TO WHOM WE MINISTER. I SEE NO SOLUTIONS THAT DO

NOT INVOLVE RELINQUISHING SOME TURF ON THE PART OF SOME DISCIPLINES FOR

THE GOOD OF THE PATIENT. ON THE OTHER HAND, I SEE NO PROBLEMS THAT

CANNOT BE SOLVED BY A WELL INFORMED MEDICAL COMMUNITY AND A WELL

INFORMED CONGRESS WILLING TO TAKE THE NECESSARY STEPS TO ALTER THE

INERTIA THAT HAS TAKEN US TO THIS POINT OF INQUIRY. THE INERTIA

THAT HAS BROUGHT OUR SYSTEM OF MEDICAL CARE THIS FAR IS MUCH LIKE THE

ROCKET WE AIMED AT THE MOON. ONCE THE ROCKET LEFT EARTH'S GRAVITY,

THERE NEVER WAS A DOUBT ABOUT THE ROCKET'S ABILITY TO GO AS FAR AS THE

MOON, IN FACT, IT WAS CAPABLE OF GOING MANY BILLIONS OF MILES FURTHER

THAN THE MOON. THE ONLY DOUBT WAS IN OUR ABILITY TO MAKE THE SMALL

ADJUSTMENTS IN FLIGHT TRAJECTORY THAT WOULD PUT IT PRECISELY WHERE IT

NEEDED TO BE IN ORDER TO BE CAUGHT BY THE MOON'S GRAVITY AND ACHIEVE A

STABLE ORBIT. IN MY OPINION, WE KNOW MOST OF WHAT WE NEED TO KNOW IN

ORDER TO ASSURE OUR ELDERLY OF OPTIMUM DRUG REGIMENS. THE KEY WILL LIE

IN OUR ABILITY TO FINE TUNE THE TRAJECTORY OF OUR EFFORTS SO THAT WE

CAN ASSURE ALL OF OUR CITIZENS THAT THE ADVANCES IN MEDICAL CARE ARE NOT

OFFSET BY INAPPROPRIATE DRUG USE.

Note- WITH THE COOPERATION OF THE ATTENDING PHYSICIAN AT A

NURSING HOME TO WHICH I CONSULT, I INSTITUTED A STUDY

WHEREBY WE IDENTIFIED ALL OF THE PATIENTS WHO WERE

TAKING A POTASSIUM SUPPLEMENT. WE THEN STOPPED THE

POTASSIUM ON ALL PATIENTS EXCEPT THOSE WITH CONGESTIVE

HEART FAILURE. THE DESIGN OF THE STUDY CALLED FOR TESTING

OF POTASSIUM LEVELS ON EACH OF THESE PATIENTS EVERY TWO

MONTHS FOR THE FIRST SIX MONTHS THEN EVERY SIX MONTHS

THEREAFTER. ANY PATIENT WHOSE POTASSIUM LEVEL FELL BELOW A

PREDETERMINED LEVEL WAS TO HAVE THEIR POTASSIUM SUPPLEMEN

REINSTITUTED. I SHOULD POINT OUT HERE THAT THIS WAS NOT A

SCIENTIFIC STUDY, BUT WAS DONE TO HELP THE MEDICAL AND NURSI

STAFF ARRIVE AT A REASONABLE CRITERIA FOR DEALING WITH THE

DIURETIC/POTASSIUM PROBLEM. THIS STUDY HAS BEEN ONGOING FOR

THE LAST SIX MONTHS AND TO THIS DATE, NO PATIENT HAS HAD TO

BE REINSTATED ON POTASSIUM DUE TO A LOW SERUM LEVEL.

JDM
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Item 3

American 2215 Congon A e, N0W
Pharnaceutical Wbshngot, DC 20037 mh Nbesuaiftfe a/
Association (202) 628-4410 FAX (202) 783-2351 Soiow of asamst

_A _ Jos F Sdhege, Pu. Chde R. Gr
Pynoe eel CEO Chanue c lo Bond

April 8, 1988

The Honorable John Melcher
Chairman, Senate Special Committee

on Aging
Room 041
Dirkeen Senate Office Building
Washington, DC 20510-6400

Dear Senator Meicher:

The American Pharmaceutic.l Association (APhA) is pleased to sobmit
comments for your March 25, 1988 hearing record on "Adverse Drug
Reactions: Are Safeguards Adequate for tho Elderly?" APhA is tho
national profesoionel society of pharmacists representing tho third
largest health profession, comprising more than 150,000 pharmacy
pracrtitinero, phermaceutical scientists end pharmacy students.

APhA shares the concerns you expressed in your opening statement at the
March 25 hearing about adverse drug reactions affecting the elderly and
tho failure of current adveree drug reacrtin reporting systems to collect
cemplete information on ADRs. n addition, APhA is concerned about the
number and severity of adverse health outcomes that resuit from the
failure of many patients of all ages to follow instructions for taking
medications. Some studies indicate that as a result of failure to taka
medication an prescribed, 125,000 people die each year, hundreds of
thousands are hospitalieed, and millions of .rkdays are lest. APhA thus
agrees that both the government and the hbalth care community most begin
to more thoroughly address and resolve these concerns.

The remainder of this letter will address three basei issues. First, I
will discuss the need for a more effective postmarheting surveillance
system and the role pharmacists currently play in preventing adverse drug
reactions and interactions Second, I will discuss the role of the
pharmacist in ensuring rational drug therapy. Third, I will discuss the
need for appropriate financial incentives for a11 health care
professionals to ensure that they aggressively participate in
pontearketing surveillance systems and drug therapy quality assurance
programs.

APhA has long bees concerned with the problems associated with adverse
drug reactions and the need to have a better postmarketisg surveillance
system for both identifying ADRs and collecting information en ADRs. The
APhA House of Delegates firat adcpted policy on the issue of an ADR
reporting system in 1967 and has adopted policies related to this issue
on snorous occasions since then. APhA thus recognizes the need for a
better reporting and monitoring system to ensure that the most up-tm-date
information on prescription drug products is available to a11 health care
professionals. The more information that is available on potential
adverse drug reactions, the more likely it will be that they can be
avoided through appropriate prescribing, counseling and monitoring. APhA
believes that pharmacists, as the most readily accessible health care
professi.nals, are is an ence llent position to obtain information about
patients 'adverse reactions to prescription medications and to report
that information to FDA

The role of the pharmacist in preventing both ADRs and serious drug
interactions cornet be overstated Pharmacists, who have extensive
education and training, crc experts in ensuring the rational use of drugs
and in csmmunicating that information to patients and other health care
professional. APhA strongly believes that a11 patients receiving
medication are entitled to comprehensive pharmaceutical services, shich
only pharmacists can provide. These essential services, which include
maintaining patients' medication profiles and counseling patients, are
even more critical when providing catr to the nation's elderly. Studios
at the University of Michigan have shown that 15% of the elderly
population takes four or more medications concurrently. The pharmacist's
review of all medications taken by a patient plays an important part in
avoiding serious adverse drug reactions, as well as serious drug
interactions, that may result in hospitalization or death.
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In addition to the toucoeling attivities that pharsatists perfoca in

connectian with their meditation dispenoing activities, pharmacists play
as active tale in quality assurance progcams celated to drug therapy.
These activities also have important implications for preventing adverse
drug reactions and serious drug interactio.

Ons such quality assurance pragram is Drug Usage Evaluation (DUE). DUE
may he defined an a ottuctured, engeing. rganieationally authorized
quality assurance process designed to snourt that drugs are used
appropriately. safely. and ffectively.

Pharmacists, in conducting DUE ptograms, cock with other health care
prtfeosionaln to establish criteria and staodards againot which to
aessure drug therapy decision. Phatmacisto then retraspectively ceview
prescription orders in light of diagnosis, lab values, other concurrent
prescription orders, and therapeutic outcome to assess quality of ccar
and the economic ispact of drug therapy denisian. When less than
optieal drug therapy decisions are discovered, the pharmacist lntveoes,

sually by informiig the prescriber abaut the drug therapy problem and
than suggesting alternatives thet will lead to a higher quality of caet
Outccme for the patient.

Another type of drug therapy quality assurance activity conducted by
pharmacists is the patient-specific drug regimen teview. Drug ragiman
review is a systematic approach to the monitoring of a specific patient's
medication regimen to achieve optimal drug therapy for that patient.
Mate specifically, this activity utili.es the valuable and unique body of
knowledge that pharmacists possess. This knowledge enables pharmacists
to manitor drug regimens for appropriate and necessary drug selection,
corcect dasages, appropriate follow-up procedures to evaluate therapeutic
outcame, and avaidance of .caessive aids effects, adverse drug reactions,
or drug interactions

Pharmacists in all practice settings can perform this important quality
assurance activity. Moreover, pharmacisto have received regulatary
samatian for this activity in the long term car area. The Health Care
financing Administration (HCFA) requires that pharmacists alone be
authorized to conduct drug regimes review activities In both skilled
nursing facilities and intermediate care facilities for the mentally
retarded.

Finally, APhA believes that if we are to successfully reduce the
incidence of Adverse drug reactions and drug interactions in the elderly,
appropriate incentives m ut be built inat the system to encourage health
cars providers to mrae aggressively monitor patients' prescription drug
therapy. The service activities we have described in this letter are
censidered cognitiv- services for which reimburaeeent is often not
available. APhA believes that uslass there ace economic incentives for
pharmacists as well ae ether health care providers, to provide these
cognitive services in the absence of products or pracedures, the maximum
effort from all members of the health care cammunity will not be brought
to beer an this problem. APhA wauld he pleased to wark with you and the
appropriate regulatary agencies to develop legislative and regulatory
response- to address the need to offer health care providers incentives
to aggressively attack the problem of adverse drug reactions and drug
intersati-ns

APhA commends the Senate Special Committee on the Aging for its
recegnition of the serious effects that unmanitoced prescriptian drug
therapy aan have on the elderly. R.c.gnicing that, evee under ideal
aonditians, the risks af adverse effects of drug therapy can never be
reduced to zero, we respectfully urge the Cammittee to acknowledge and
encourage ths important rale that pharmacists can snd do play in ensuring
that prescription drug therapy for the elderly is appropriate, rational
And am free of risk as current knowledge and practice permit.

Th.sk yew for your eonsideration of our commnts. AMhA stands ready to
provid any additional information or assistance you may desire.

Sinca71

JoehA2&§S D
Prefdint

JFS/.d
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Item 4

AmEruCAN MEDICAL ASSOCIATION

535NORTHDEARBORNSTREET . CHICAGO,ILLINOIS60610 * PHONE(312)645-5000 . TWX910-221-0300

JAMES H SAMMONS MDr March 25, 1988
(45-4300)

The Honorable John Melcher
Chairman, Special Committee on Aging
United States Senate
Room SD-G41 Dirksen Senate Office Building
Washington, D.C. 20510

Re: Hearing of March 25 -
Safeguards against Drug
Reactions

Dear Senator Melcher:

The American Medical Association takes this opportunity to submit
this letter and the enclosed attachments for the consideration of the
Committee and for inclusion in the record of the March 25 hearing on
safeguards against adverse drug reactions. The AMA is active in
providing physicians with information on the proper use of drugs. One
purpose of this information is to avoid, to the degree possible, adverse
reactions to the drug therapy selected by the physician.

At the outset, however, it should be kept in mind that drug reactions
may result from a number of causes. As a basic proposition, each and
every drug is capable of causing a reaction, even when prescribed in
accordance with approved labeling for the appropriate medical
indication. No drug is assured to be totally safe in its usage. The
common aspirin is capable of producing an adverse reaction. Drug
reactions may also result from interactions with other drugs, either
prescribed appropriately by the same physician, or through more than one
physician.

Having addressed briefly potential adverse reactions, which are an
infrequent although important aspect of drug therapy, it is equally
important that the benefits of drug therapy be kept in mind. Advances in
drug development have made possible the ability of the physician to
provide treatment not available only a short time ago. The miracles of
drug treatment seen every day cannot be over emphasized. Moreover, drug
therapy is often the least expensive and most cost-effective component of
health care costs.

In prescribing medications, therefore, the physician must weigh the
potential benefits of the drug therapy, keeping in mind the possibility
of an adverse drug reaction. This professional judgment is made
individually on the basis of the condition of each patient.

The situations physicians face in caring for the elderly and the
potential in this population for drug interactions must be understood.
In a society where people are experiencing a better quality of life for
more years than at any time in history, the elderly (who constitute 12%
of the population) utilize about 30% of the drugs, prescription and
over-the-counter, dispensed in the United States. The elderly commonly
have multiple chronic illnesses; therefore, it is not uncommon for an
elderly patient to be getting numerous medications in the course of a
year for a number of chronic and acute conditions.

The essential element to avoid adverse drug reactions and to assure
the best possible care for the elderly is physician education.

Building blocks for providing competent quality health care services
for the elderly patient must begin early in a physician's education;
therefore, the AMA has encouraged medical schools to focus on the needs
of elderly patients. The AMA actively participates and sponsors seminars
aimed at improving the ability of practicing physicians in their care of
the elderly. For example, in 1985 the AMA was a principal sponsor of an
interdisciplinary conference on health policy and quality of care for
older Americans and the AMA continues to promote issues relating to care
for the elderly.
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The American Medical Association is both a major publisher as well as
creator of valuable information for physicians on the needs and care of
the elderly. Through the Journal of the American Medical Association
(JAMA), the AMA publishes important contributions that reach hundreds of
thousands of physicians and provide vital information in the ongoing
education of physicians that accrues to the benefit of our elderly
patients. (An example of this is the attached article, "Assuring the
Quality of Health Care for Older Persons," published in JAM on
October 9, 1987.)

Turning to the specific issue that initiated your hearing, adverse
drug reactions and the elderly, the AMA and physicians are working to
minimize this problem. The AMA has developed a Prescription Abuse Data
Synthesis (PADS) model that is used as an important tool in the fight to

diminish overprescribing and adverse drug reactions relating to
controlled substances. With this reporting tool in place, physicians
will have a better idea of how and what drugs their patients may be using
as they will be able to identify situations where patients are receiving
drugs from multiple sources. PADS works to identify practitioners who
misprescibe or overprescribe drugs for their patients, including the

elderly. The AMA is pleased to be in the forefront of this activity.

The AMA historically has played a key role in providing physicians
and the public with unbiased information on adverse drug reactions and

drug interactions. The AMA is both the creator and publisher of AMA Drug

Evaluations, a leading work on drug selection and drug information for

health professionals. (A copy of the Sixth Edition of AMA Drug
Evaluations is attached for your information.)

The AMA also has an active program of public health communications
for our patients. Our lead publication, the AMA Family Medical Guide,
has sold over 3,400,000 copies. We have just released to bookstores a
new publication, also included with this letter, AMA Guide to
Prescription and Over-the-Counter Drums.

The American Medical Association instituted a public information
program on drugs with our Patient Medication Information (PMI) leaflets.
These tear-off sheets generally are given to the patient. The PMI sheets
provide warnings about medications so that adverse reactions can be
detected early and appropriate steps taken before harm may be inflicted.
The leaflets also attempt to minimize adverse drug interactions by
telling the patient: "Before taking this medication, be sure to tell the
doctor if you are taking .... " It is estimated that these PMI leaflets
encompass approximately 90Z of all outpatient medications. (A sample of
a PMI leaflet is attached.)

Physicians undertake both an ethical and legal responsibility when
they initiate or continue a drug therapy. In the vast majority of
patient-physician contacts, these responsibilities are taken seriously
and are undertaken in the best interests of the patients.

We are pleased to provide the Committee with this initial statement
on the general subject of the hearing. We also will be happy to amplify
on the points raised above and to respond to any questions the Committee
may have.

Sincerely,

V James H. Sa.mons, M.D.

cc: Special Committee on Aging
United States Senate



PMI 017 H-2 Blockers (formerly Cimetidine)
Patient Medication Instruction Sheet
For:

Drug Prescrlbed: f

Directions for Use: _ __ _ _ _ (
Special Instructions: | E '

Please Read This Information Carefully
This sheet tells you about the medicine your
doctor has just prescribed for you. If any of this
information causes you special concern, check
with your doctor. Keep this and a11 other
medicines out of the reach of children.

Uses of This Medicine
An H-2 blocker decreases the production of stomach acid; therefore,
it is useful in treating and preventing the recurrence of esophageal,
stomach and duodenal inflammation and ulcers that are aggravated
by add. H-2 blockers may also be used for otherconditions as deter-
mined by your doctor

Before Using This Medicine
BE SURE TO TELL YOUR DOCTOR IF YOU ..
* are allergic to, or have ever had an unusual reaction to, an H-2 blocker;
* are pregnant or intend to become pregnant while using this medicine;
* are breast-feeding;
* have any medical problems, especially kidney or liver disease;
* are taking any other medicine, especially the following:

Anticoagulants Beta blockers Medicines for seizures
(blood thinners) (medicines for the Theophylline (medicine

Medicines for anxiety. heart and high for asthma)
blood pressure)

Proper Use of This Medicine
DOSAGE
If you are taking severat doses of an H-2 blocker a day, take them with meals
and at bedtime for best results, unless otherwise directed by your doctor. If
you are taking a single daily dose, it is most often taken at bedtime.
If you miss a dose of this medicine, take it as soon as possible unless it is
almost time foryour nest dose. In this case, do not take the missed dose atall
and do not double the nest one. Instead, go back to your regular dosing
schedule. If you have any questions about this, check with your doctor.

(continued on rereese side)

Antacfns may De tarn, oUt not at toe same tame. wttit H-2 blocker to
help relieve any stomach pain, unless your doctor has told you not to use
them. You may want to use antacids at least initially since it may take
several days for t he H-2 blocker to begin to relieve pain,. Space your dose of
H-2 blockers and the antacid by at least one, and preferably two, hours.
Remember that certain medicines, such as aspirin, as well as certain
foods and drinks, such as alcohol and caffeine-containing beverages.
may aggravate your ulcer and make your problem worse. Check with
your doctor if your ulcer pain continues or gets worse.

Side Effects of This Medicine
RARE SIDE EFFECTS THATSHOULD BE REPORTED TO YOUR DOCTOR
* Sore throat and * Unusual bleeding

fever or bruising
POSSIBLE SIGNS OF OVERDOSE THAT SHOULD BE REPORTED TO YOUR
DOCTOR
. Mental confusion (diziness and mental confusion are more likely to occur

in elderly or very ill patients who ae usually more sensitive to the effects of
an H-2 blocker)

SIDE EFFECTS THATMAY OCCUR WITHLARGE DOSES OR LONG-TERM
TREATMENT
* Changes in sesual ability
* Swelling of breasts or breast soreness in males

SIDE EFFECTS THAT MAY NOT REQUIRE MEDICAL ATTENTION
These possible side effects may go away during treatment; however, if they
persist, contact your doctor.
* Diarrhea * Muscle cramps or pain
* Dizziness or headache * Skin rash

Before Discontinuing This Medicine
Take this medicine for the full time of treatment, even if you begin to feel
better. Also, be sure to keep your appointments for check-ups so that your
doctor will be able to tell you when to stop taking this medicine.
The information in this PMI is selective and does rot cover at the possible uses.
actions, preautioss, side efects. or interactions of this medicne.
This PMI is produced by the AMA, which assumes sole responsibility for its content.
Appreciation is acknowledged to theotherorgani.atios that proidedassistasreand
information to the AMA and, in particular., the U.S. Phbrmacopeu.

© 1954, Anencan Medical Association. Portions of this test have been taken from
USP DI © 1954, USP Convention. Permission granted.

PMI 017 enuoa.



PMI 048

Patient Medication Instruction Sheet

For:

Drug Prescribed:

Directions for Use:

Special instructions:

Please Rood This information Corefull

This sheet tels you about the medicine your
doctor has just prescribed for you. If aiyof th
information causes you special concern, cheN
with your doctor. Keep this and all other
medicines out of the reach of children.

Uses of This Medicine
Codeine (KOE-deen) is used to releve pain. Itis also used to,
and to treat diarrhea. Take this medicine only as directed I

Before Using This Medicine
BE SURE TO TELL YOUR DOCTOR IF YOU...
* are allergic to any medicine;
* are pregnant or intend to become pregnant while usin
. are breast-feeding;
.have chronic lung disease;
* are taking tranquilizers, sleeping pills, antidepressants, a
any other prescription or nonprescription medication, o
medical problems.

Proper Use of This Medicine
DOSAGE
Take codeine only as directed by your doctor. Do not take n
take it more often, and do not take it for a longer penod of
doctor ordered. If too much is taken, it may become habit-I
mental or physical dependence) or lead to medical problen
overdose.

Precautions While Using This Medicine
Codeine will add to the effects of alcohol, antihistamines, sl
tranquilizers. Check with your doctor before taking any sui
drinking alcoholic beverages while you are using codeine.

Codeine Codeine may cause some people to become drowsy, dizzy, or lightheaded.
Make sure you know how you react to it before you drive, use machines, or
do other jobs that require you to be alert and clearheaded.

If you think you or someone Ise may have taken an overdose, get emergency
Mzig help at once. Signs of overdose include mental confusion, severe

nervousness or restlcssness, severe dizziness, severe drowsiness or
weakness, and trouble breathing.

Side Effects of This Medicine
SIDE EFFECTS THAT SHOULD BE REPORTED TO YOUR DOCTOR

F _eelings of unreality or Swelling of face
*I - * hallucinations Trembling or uncontrolled

* Hives, itching, or skin rash muscle movements
.l v Mental confusion * Unusual excitement

* Mental depression (especially in children)
* Shortness of breath or trouble

is breathing
Ak SIDE EFFECTS THAT MAY NOT REQUIRE MEDICAL ATTENTION

These possible side effects may go away during treatment; however, if they
persist, contact your doctor.
* Constipation Feeling faint or lightheadedness

rehevecoughing . Dizziness * Nausea orvomiting
by your doctor. Drowsiness

Discontinuing This Medicine
If you have been taking codeine regularly for several weeks or more, do not
suddenly stop using it without first checking with your doetor. Your doctor

g this medicine; may want you to reduce gradually the amount you are taking before stopping
completely.
The information in this PMl is selective and does not cover a5i the possible uses.

intihistaminesor actions, precautions, side effects, or interactions of this medicine.
have any other This PMt is pmduced by the AMA, which usnames sole responsibility for its content.

Apprecition isaknowldged to theotherorgnations that pronidedosstan and
information to the AMA and, in particular, the U.S. Ptariacapeia.
© 1984, Amencan Medical Association. Portions of this tent have bee taken from
USP Dl © 1984, USP Convention. Pertission granted.
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Council Report

Elder Abuse and Neglect
Council on Scientific Affairs

Estimates of elder abuse approximate 10%/A of Americans on
obtaining accurate incidence and prevalence figures is cor
including denial by both the victim and perpetrator and m
plaints by health professionals. Broad agreement exists ir
abuse as physical, psychological, and financial and/or math
uniformity in definitions. Systematic scientific investigatei
knowledge about the causes of elder abuse. Most experts, h
family problems and conflict ame a major precipitating factor.
eses for elder abuse include dependency, lack of close
violence, lack of financial resources, psychopathology in
community support, and certain factors that may precipitate
settings. This report presents potential indicators of physics
abuse, along with cfassification of elderly individuals at hiq
health professional in identification and prevention of elder

RESOLUTION 112 (I-85, adopted)
urges the American Medical Associa-
tion to study and report on diagnostic
and treatment guidelines concerning el-
der abuse and neglect and to develop
model legislation for mandatory report-
mg by physicians of elder abuse.

The AMA has drafted and distributed
to state medical associations model
state legislation requiring mandatory
physicai reporting of cases of elder
abuse.

Resolution 112 reflects the Associa-
tion's long-standing comnitment to pre-
serve the dignity of the individual, most
recently evidenced by its major ini-
tiative regarding child abuse and ne-
glect. The resolution asks that AMA
Diagnostic and Treatment Guidelines
Concerning Child Abmss and NegIct, a
report of the Council on Scientific Af-
fairs (Report 1, 1984 Interim Meeting,
adopted), be used as a model in develop-
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processes have militated against fnmily
unity and contributed to the distinction
between life phases. Only within the
past century has childhood been ac-
knowledged as a separate life phase and
accepted for its own value. Similarly for
the aged, later life has become more
distinctive as a special period. Com-
pulsory retirement at a specified age,
for example, has created a population of
economically superfluous individuals.
Federal programs that address special
age-related needs (eg, Social Security,
Medicare) have further strengthened
the concept of distinct life phases.'

The formerly long and largely uncon-
trolled phase of procroation has
shortened considerably in recent dec-
ades, leading to a prolongation of the
'empty nest syndrome' (ie, the period
extending from the time the last child
leaves home until the death of one of the
marriage partners) Simultaneously,
largely as a result of modern medical
technology, life expectancy has in-
creased dramatically and old age has
become accessible to more and more
individuals, resulting in protracted pe-
riods of time during which the elderly
ace susceptible to physical pain and
psychological deprivation Finally, ac-
tivity quotients concerning socio-
psychological relations between the
generations are changing, as the ener-
gies and emotions of younger adults are
more occupied with concerns about
their own life content than with obliga-
tions to and relations with older parents
and grandparents.'

DefinitlontClassaflcatlon
Although definition and classifica-

tions of elder abuse lack uniformity,
Table 1 demonstrates broad agreement
in categorization of such abuse as phys-
ical (in one third of published studies,
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this includes sexual abuse), psychologi-
cal, and financial and/or material. Less
often is medical abuse or self-neglect
indicated as a separate category. The
explicit desire in most cases is to focus
on the resolution of unmet needs, re-
gardless of causal mechanisms.

Limitation of the concept of neglect to
neglectful actions of caretakers is en-
couraged. Statutes addressing the phe-
nomenon of self-neglect typically cau-
tion that 'older persons are not
children. Unless declared incompetent,
they are responsible for themselves.'

According to the model bill known as
the Elderly Abuse Reporting Act, pre-
pared by the AMA Department of State
Legislation:
'Abse" shall mean a act or omission which
results is harm or threatened harm to the
health or wsfame ofan elderly pemon. Abuse
isoludes istentioal indiction of physical or
mental injury; sexa-l abuse; or Withholding
of necessary food, elothisg, and medical care
to meet the physical and mental health needs
of an elderly person by one having the cue,
custody, or respomibility of an elderly per-
son.*

Succinct guidelines that provide a
practical listing of types of maltreat-
ment (Table 2) have been published by
the Washington State Medical Associa-
tion.

Incidence and Prevalence
Abuse of the elderly is difficult to

quantify because both the victim and
perpetrator tend to deny it or downplay
ia seriousness. Often, the victim is
overwhelmed by the abusive situation
and either is embarrassed to acknowl-
edge that he or she is being abused or
does not know where to turn for help.
Acceptance of the abuse and withdrawal
from family and friends may follow.'
In some fasmilies, a defensive posture

is assumed and the problem is denied
'to maintain family homeostasis'
Health professionals often minimize
complaints of elder abuse because of
disbelief, fear of accusing the perpe-
trator, or lack ofawareness of the extent
of the problem.

Results of studies that have examined
the attitudes of medical students, physi-
cians, and other helping professionals
toward the aged have not been encour-
aging. In one study of first-year medical
students, only 4% stated that they
would prefer to treat elderly patients,
while 48% stated a preference for work-
ing with younger patients. Interest in
geriatric patients and geriatric medi-
cine on the part of these students did
not appear to be affected significantly
by their knowledge of, attitudes toward,
or personal contact with elderly per-
soans.

Deficiencies inherent in the identifi-
cation of elder abuse victims notwith-
standing, abuse of some type or combi-
nation of types has been estimated to
occur in appronimately 10% of Ameri-
cans over 65 years of age,' and about 4%
may be victims of moderate to severe
abuse. " This means that one in every 25
elderly Americans (>1.1 minion) may be
victims of such abuse, representing an
increase of approximately 100 000 abuse
cases annually since 1981."

If these estimates are accurate, el-
derly Americans are abused only
slightly less commonly than children.
Although one in three cases of child
abuse is reported, this in true of only one
mn five cases of elder abuse. While the
states spend an average of $22 per child
for protective services, only $2.90 is
spent for each elderly person. In fact,
only 4.7% of the average stateb budget
is spent on protective services for the
elderly (a drop of 2% since ll980 even
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though about 40% of all reported abuse
cases involve adults and abused elders.

0

Both a recent cross-sectional survey
of a variety of professionals' and a two-
year study by the University of Mary-
land Center on Aging, College Park,

0

found that passive neglect is the most
common form of elder abuse. Emotional
and verbal abuse and active neglect (eg,
abandonment, malicious withholding of
required services, and financial exploi-
tation) are less common, and violations
of civil rights are rarely reported as long
as care is perceived to be in the patient'
best interest.
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Research has indicated that rather
than occurring as isolated incidents,
abuse toward the elderly is frequent
and recurring in up to 80% of cases.

0

The victim is typically a 75-year-old
widow who has been forced to move in
with a younger family member because
her economic resources are insufficient
to allow her to be independent.s

5
Most

victims also have at least one physical or
mental impairment that necessitates
care by others.

0
In fact, the elderly are

known to have an average of 3.5 chronic
diseases per person.' Elder abuse is
found among all racial, ethnic, and so-
cioeconomic backgrounds."'

The abuser is a relative in 86% of
cases and lives with the elderly person
in 75% of cases." Approximately 50% of
elder abusers are children or grand-
children of the victims, and about 40%
are spouses. The average perpetrator
has cared for the victim for 9.5 years,
10% have provided care for 20 years or
more." In over 60% of elder abuse case
reports, the elderly person is a signifi-
cant source of stress to the abuser
Physically apparent trauma is cited in
over 50% of cases.'

Since estimates indicate that 60% to
80% of home cure for the aged is pro-
vided by family members lving in the
same household, it follows that the fam-
ily is the greatest source of elder abuse
and neglect." By contrast, only about
5% of the elderly population in the
United States are cared for in institu-
tions for the elderly.

0

Etiology
Limited knowledge now exists from

systematic, scientific investigation
about the mauses of elder abuse. The
health care problems of the elderly,
often more complex than those of other
age groups, include physiological and
metabolic changes, a higher incidence of
disease, an increased prevalence of
chronic illness, severe functional dis-
abihity, and a higher incidence of multi-
ple health problems." The oldest of the
elderly (those 85 years of age and older)
are the fastest growing segment of the
population. Flrthermore, this cohort
composes the frailest and most vulnera-
ble group.'

In some instances of elder abuse,
intentionality is evident. The following
are examples from a recent report by
the Subcommittee on Health and Long-
term Care of the Select Committee on
Aging, US House of Representatives:

A 59-year-old woman less than 152
cm tall and weighing less than 45 kg
was disabled by severe arthritis and
other physical problems. On one
occasion, her son hit her on the
head with a board. On another, he

picked her up and slammed her
body into the ground.
An elderly couple was persuaded to
give a woman power of attorney
over them in return for her moving
into their home as their caregiver.
In time, the couple was herded into
a garage rmom while the woman
lived in their home. Ultimately,
they were sent to a nursing home.
This woman stripped them of their
home, car, and other assets, valued
at $100 000.
The son of a 05-year-old California
woman confiscated her benefit
checks and discarded her medica-
tions for arthritis and pain. He re-
peatedly demanded sexual grati-
fication from her and threatened to
throw her into the street if she
made his practices known.

0

In other cases, intentionality is not so
apparent. The problem is complex and
probably has multiple overlapping ex-
planations. Most experts, however, ap-
pear to believe that a major precipitat-
ing factor is family distress.

0

The following preliminary hypoth-
eses have bees proposed for elder
abuse:

Dependency.-Abusive behavior
may be triggered by the dependency
relationship AR the elderly person must
rely to a greater extent on someone else
to provide services that can be withheld
or omitted for reasons beyond his/her
control, vulnerability to abuse and ne-
glect is enhanced.

Evolving changes in the delivery of
health care have increased pressure for
shorter hospital stays and may result in
early discharges of elderly patients. It
is important to consider whether early
discharge adds to home caretaker
stress and contributes to elder abuse
since these patients may require exten-
sive care at home and, therefore, be at
high nsk for abuse.

Although the dependency per se may
not be the sole explanation for abuse
and neglect by caretakers, it may serve
as a trigger by creating stress on the
caretaker with maladaptive or inade-
quate coping mechanisms.I On concep-
tual and practical levels, dependency is
closely linked to vulnerability.

Lack of Close Family Ties.-Failure
to develop a strong relationship with the
parent during childhood has been pro-
posed to result in inappropriate re-
sponses to stress by the child, thus
creating the potential for abuse and
neglect. r In the absence of a close rela-
tionship between adult children and
their parents, a dependent elderly par-
ent can precipitate stress and frustra-
tion without the love and friendship
necessary to counteract the new re-
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sponsibilities of adult children. If the
elderly parent has lived independently
for a significant part of his or her life,
the reunion with offspring might be
viewed by the children as an intrusion,
and abuse may follow.'

Fnamily Violence.-Violence is a nor-
mal reaction to stress in some families
and it may continue from generation to
generation.' The caretaker may have
been abused as a child in an environ-
ment in which violence and neglect were
the normal modes of behavior' Thus,
elder abuse may be a cyclic phe-
nomenon, with parents and children
mistreating each other throughout their
lifetimes. Research is consistent in
showing that abusive adults were vic-
tins of such behavior as children.

Violence also may be precipitated by
the unrelenting responsibility imposed
on some caretakers. Many elderly per-
soon, although probably a minority, be-
come more difficult to care for as they
age. They may be stubborn, untidy, and
argumentative and may lose the higher-
order psychological defense mecha-
nisms acquired in earlier developmental
stages. Some may become aggressive
and even combative. Exhausted by the
elderly person's progressive deteriora-
tion and seemingly insatiable demands,
and overwhelmed by what appears to be
a situation from which there is no es-
cape, the caretaker may resort to vio-
lent behavior'

Lack of Financial Resources.-
With the demise of the extended family,
many adult children find it difficult to
care for aging parents. More middle-
aged women, traditionally the principal
providers of care to elderly parents, are
seeking employment outside the home.
And competent in-home help, when
available, is very expensive.' When
pressures mount on financial resources,
as the need for potential caregivers to
enter the work force intersects with the
trend of an increasing older population
in need of care, a view of the elderly
parent as an economic burden may re-
sult, accompanied by a dramatic rise in
the incidence andprevalence of elder
abuse.

Although poverty or reduced finances
may be a factor in fiamily-mediated
abuse of the elderly, it is not a sufficient
cause, since elder abuse exists at all
socioeconomic levels.'

Psychopathology in the Abaser,-
Flawed psychological development of
the adult caretaker has been suggested
as the underlying or primary cause of
mistreatment of the elderly, with the
environmental contexts and situational
problems providing the triggers or im-
mediate causes of the acts of neglect and
abuse.' Studies have shown that the
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person most likely to be cast in the role
of primary caregiver for an elderly rela-
tive is often the least socially integrated
adult child in the family leg, one who is
unmarried and unemployed)' Often,
these individuals are beset with prob-
lema of their own, independent of the
stressors placed on them by their el-
derly charges. In 63% of the cases of
physical abuse studied by Hickey and
Douglass,' the abuser was suffering
from alcoholism, drug addiction, or psy-
chosocial stress at the time of the abu-
sive act.

Lack of Community Support-
Community resources generally are
less available to the elderly person who
is cared for by the family than to the
isolated individual in the community.
Lack of facilities to provide additional
care for the elderly contributes to frus-
tration and burnout in the caretaker
and, thus, to the potential for abuse?'

Institutional Factors.-Primary at-
tention has been directed to abuse from
informal caretakers, since most of the
disabled elderly rely on these individu-
als to meet their physical and personal
needs. However, elder abuse also occurs
in institutional settings (eg, nursing
homes} Although many hypotheses
proposed for abuse of the elderly by
informal caretakers apply equally to
formal caretakers, additional streosors
may be operative in these settings.

Some observers have attributed
abuse in the form of neglect in institu-
tional settings primarily to low pay,
poor working conditions, long hours,
and the interference of paperwork and
red tape with efficient care?' Abuse
may occur for economic reasons as weli.
lb cut costs, some institutions may pro-

vide food in lesser quantity and of
poorer nutritional value, thus further
diminishing the residents quality of life.
Additionally, medications designated
-for elderly patients may be misap-
propriated by employees for personal
use or street sale.

When to these factors is added the
often pessimistic attitudes of formal
caretakers that their patients will con-
tinue to deteriorate and die despite all
efforts to the contrary, the result fre-
quently is a callousness in which denial
is employed as the chief psychological
defense against a situation perceived as
hopeless.'

Risk Assessment
The detection and assessment of el-

der abuse can be difficult. First, it is
unlikely that abused elderly individuals
would report acts of aggression against
them by members of their fammilies or by
other caretakers on whom they rely for
their basic needs. Second, to make an

assessment, the physician and/or other
health professional would have to gain
access to the patient's home.

Although there is insufficient infor-
mation to construct a clinical profile of
the abuser, some observational guide-
lines have been developed that focus on
the interaction between the elderly in-
dividual and the perpetrator in a home
situation. A case detection approach
may be helpful in identifying potential
indicators of physical and behavioral
abuse.'

Physical indicators have been de-
scribed as "observable conditions of the
aged person that range from signs of
physical neglect to obvious physical in-
jury"" (Tahble 21 The absence of assist-
ing behaviors on the part of the care-
taker, especialiy when verified by
neighbors and/or relatives, also i in-
dicative of abuse.

Certain types of behavior in elderly
individuals provide information on the
relationship with their caretakers. For
example, excessive fear in the presence
of adult children may indicate an abu-
sive situations.' In assessing evidence of
psychological abuse, one must keep in
mind that what appears to be an angry,
abusive exchange between the elderly
individual and the caretaker may reflect
a lifelong pattern of communication. In
such instances, it would be necessary to
verify one's suspicions with others who
have known the individuals over a pe-
riod of time.'

Elderly individuals at high risk for
family-mediated abuse or neglect have
been classified as those
* who live at home and whose needs

exceed or soon will exceed their
fainimied ability to meet them;

* whose primary caretakers are ex-
pressing frustration in dealing with
care needs;

* whose primary caretakers are dem-
onstrating signs of stress;
who live in families with a norm of
family violence;

* who abuse drugs or alcohol or live
with fmaily members who abuse
drugs or alcohol or have episodes of
loss of control;

* whose primary caretakers are un-
der severe external stress (eg, loss
ofjob, illness, or family problems).

Assessment and recognition of these
conditions may assist the health profes-
sional in identifying the potential for
elder abuse. Additional factors to con-
sider may include sudden deterioration
of the elders condition, coupled with
caregiving of long duration or lack of
assistance (financial and other types)
from other family members or friends.'

The need exists for a concise, em-
pirical assessment instrument that tar-
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gets potential victims of elder abuse.b
The fact that elderly persons most vil-
nerable to abuse and neglect usually
have serious medical problems may
serve as the basis for an ongoing assess-
ment by medical personnel. Nurses ap-
pear to have gained access most suc-
cessfully because of the reputation they
have established as helping profession-
als.

Barriers to Identificatlon and
Prevention of Elder Abuse

Plaramount among the difficulties in
addressing abuse and neglect of the
elderly in the United States is the un-
willingness of both those affected and of
society in general to acknowledge that
something so "alien to the American
ideal' even exists. Many barriers thus
represent gaps in knowledge: lack of
information on the actual incidence and
prevalence or number of persons af-
fected; minimal systematic, scientific
data on the causes of abuse in the el-
derly; no established procedures for
case detection; insufficient knowledge
about identifying and meeting the
needs of elderly persons; incomplete
data on either the potential victims of
elder abuse or the likely perpetrators
thereof; lack of empirical data on
efficacy of psychosocial treatments and/
or evaluation of intervention strategies;
and difficulty in comparing outcomes of
intervention activities among patient
graups.

Farther complicating the identifiea-
tion and prevention of elder abuse are
existing societal norms: ageism or unfa-
vorable attitudes toward older persons;
disagreement on definitions of elder
abuse; insufficient attention to the
stresses inherent in caring for the
chronically ill; poor delineation of appro-
priate fnaily interactions to distinguish
family violence from pathological el-
deriy maltreatment; and perpetuation
of the myth that, traditionally, families
have been harmonious units that relied
on mutual generosity and veneration of
elders.

Additional factors that pose signifi-
cant barriers to the reduction and elim-
ination of elder abuse involve protection
of individual rights of self-determina-
tion, privacy, and due process for both
the abused and the abuser, inadequate
societal resources to respond to identi-
fied cases of elder abuse and to deal with
the abuser(s); wide variations among
state statutes involved in identification
and reporting of elder abuse; insubstan-
tial and inconsistent local, state, and
national empirical evidence; weak or
nonexistent surveillance and enforce-
ment efforts; lack of availability or coar-
dination of services; risks of hability;
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lack of sound standards for state inter-
vention; concerns about violating pa-
tient-clinic confidentiality; and, most
diffirult of all, an inability to determine
the best ways to locate and identify the
abused so as to intervene in a timely and
effective way.

Concerted efforts to recognize these
knowledge gaps and to acknowledge
these defective societal norms and re-
spouses, to obtain the required informa-
tion and to correct the inappropriate
societal behaviors, should provide con-
stractive assisasce toward the preven-
tion of elder abuse.

Intervention and Prevention
Elder abuse is a complex problem

with dynamic and variable origins.
While the preferred intervention is pri
mary prevention, the current state of
knowledge is not sufficient to make this
an effective approach. Empirical data
clarifying theories of causation must
first be accumulated.

No one person or profession should be
solely responsible for the management
of these cases. Therefore, a multi-
disciplinary team of caretakers from the
medical, social service, menial health,
and legal professions should be utilized
whenever possible. A multidisciplinary
team is, by definition, a group of profes-
sionals and paraprofessionals from a
variety of disciplines, often represent-
ing different agencies; warking to-
gether to achieve a clearly specified set
of goals. These goals may include coor-
dination, diagnosis or identification,
prevention, treatment, consultation,
and education.
.Multidisciplinary teams can be hospi-

tel, agency, or community based. Ib
ensure adequate professional conmuuni-
cation among team members and guar-
antee continuity of care for the patient,
the multidisciplinary team must have a
cane manager. Any member can be se-
lected to function in that capacity.

A typical team may be composed of a
primary care physician, a nurse, a social
warker, a psychiatrist, a psychologist,
an attorney, a police officer, and a case
data ecoordinator. " Although the compo-
sition of multidisciplinary teams may
vary due to local resources, interven-
tion programs should have access to
homemakers/home health aides, visit-
ing nurses, Meals-on-Wheels, transpor-
tation, emergency shelter, and legal
aid, as well as medical and mental health
services.'

The division of elder maltreatment
cases into two broad categories, those
elders dependent on caregivers and
those not dependent on earegivers, may
be useful for intervention purposes. In

the case of an elderly person who is
impaired and dependent on an abusive
caregiver, the following interventions
(which are not necessarily mutually ex-
clusive) may be employed:
. provide in-house support services

designed to maximsze quality of
care for the patient and minimnize
stress for the caregiver;

. provide respite care for the elder at
regular intervals;

* provide supportive counseling and/
or individual psychotherapy for the
caregiver;

. explore permanent alternative lv-
ing arrangements (eg, other family
members, foster care, congregate
living, or nursing home).'

In the case of an elderly person who is
maltreated but not dependent on a care-
giver, the following interventions
(which are not necessarily mutually ex-
clusive) may be employed:
. initiate legal action against the per-

petrator (eg, obtain a peace bond or
an order to vacate premises);

. provide in-home support services
to the family to minimize opportu-
nities for abuse;

. explore alternative living arrange-
ments;

. provide necessary psychosocial in-
terventions for the abuser (eg, indi-
vidual psychotherapy, supportive
counseling, and job training)

In all cases, intervention should pro-
mote the least restrictive alternative to
ongoing maltreatment while respecting
the personal rights of the elderly indi-
vidual.' Before residential placement
occurs, the following should be consid-
ered:
* what the patient wants;
* whose needs are being served by

residential placement;
. whether all other alternatives have

been explored.'
Although the primary goal of inter-

vention is to protect the elder from
maltreatment, it also may be important
to recognize the needs of the per-
petrator. In some cases, the caregiver is
still potentially the most nurturing
source of long-term care for the elderly
person." Supportive counseling pro-
vided to the abusive caregiver should
include
. education regarding the etiology of

elder abuse
. assistance iV clarifying and meeting

persoal needs;
. assistance in responding to any be-

havioral problems of the elderly
person;

* assistance in maximizing the el-
dery permons abilities.

The first step in preventing elder
abuse and neglect is to increase the

Elder Abass-Co-vil so Scieotic Antas
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levels of awareness and knowledge
among physicians and other health pro-
fessionals. Once high-risk individuals
and families have been identified, physi-
cians can participate in the primary
prevention of maltreatment by making
referrals to appropriate community and
sodal service centers. Physicians may
also participate by providing support
and information on high-risk situations
directly to patients.

Major management objectives for the
physician involved in cases of elder
abuse include the following

. identify the elder who may have
been abused and/or neglected;

. institute measures needed to pre-
vent further injury;

. provide medical evaluation and
treatment ofinjuries resulting from
abuse and/or neglect;

* remain objective and nonjudgmen-
tal;

. attempt to establish or maintain a
therapeutic alliance with the family
(often the physician is the only pro-
fessional who maintains long-term
contact with the patient and fam-
ily);

. report all suspected cases of elder
abuse and/or neglect in accordance
with local statutes.

Interventions that stabilize family-
mediated abuse and neglect of elderly
persons also may be effective in pre-
venting maltreatment if applied pro-
spectively. Physicians should encourage
the development and utilization of sup-
portive community resourees that pro-
vide in-home services, respite care, and
Stress reduction within high-risk fam-
ilies.

Recommmendations
The Council on Scientific Affairs rec-

ommends that:
. The AMA initiate the establish-

ment of a multidisciplinary task
form to develop approaches to in-
tervention and prevention of elder
abuse and to coordinate mutually
supportive activities of various con-
stituencies leg, American Associa-
tion of Retired Persons, American
Nurses Association, American
Public Health Association, Ameri-
can Hospital Association)

. Diagnostic and treatment guide-
hnes concerning elder abuse and
neglect be developed from the infor-
mation contained in this report.

* The AMA organize a programmatic
effort to address the national con-
cern of elder abuse through state
medical societies.
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Assuring the Quality of Health Care
for Older Persons
An Expert Panel's Priorities
Arlene Fink, PhD; Albert L. Siu. MD, MSPH: Robert H. Brook, MD, ScD;
R. E. Park, PhD; David H. Solomon, MD; The Quality Assurance Panel

To select topics for quality assurance activities focusing on older patients, we
convened a 14-member panel of physicians and experts in quality assurance. In
two rounds of ratings, panelists rated 42 medical conditions (eg, pneumonia) in
terms of their effects orn patient outcomes, the availability of beneficial interven-
tions, and the health benefits from improving current quality. They rated 27 health
services (eg, adult day-care) on similar dimensions. The feasibility of doing
quality assurance work on each condition and service also was rated. Using the
ratings, the conditions selected forquality assurance workwere congestive heart
failure, hypertension, pneumonia, breast cancer, adverse effects of drugs,
incontinence, and depression. Health came services selected were hospital
discharge planning, acute inpatient care for the trail elderly, long-term-care
facilities (intermediate-care facilities and skilled nursing facilities), home health
care services, and case management.

IJAMA 19i7=501505-i90)

THE COST and quality of health care
have become major national issues. For
almost a decade, public and private
agencies have debated the merits of
differing methods of reducing expen-
ditures for health care; recently, how-
ever, the discussions have paid increas-
ing attention to preserving the quality
of care. Because the elderly are major
consumers of health care services, any
discourse relating to the quality of
health care in this country must con-
sider the growing population of elderly
patients.'

The US population is getting older.'
The 12% of our population older than
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age 65 years accounts for over a third of
the use of physician time, 25% of medi-
cations, and 40% of hospital admis-
sions.' The quality of care given to older
persons probably warrants improve-
ment. Physicians tend to spend less
time with older patients, common geri-
atrics problems are frequently under-
reported or even undiagnosed,' and the
medical care given to many nursing
home patients is inadequate."

Medicares recent reliance on the pro-
spective payment system and capitation
to reduce costs has focused public atten-
tion on the quality of care given to older
persons.' Some have argued that these
policy initiatives may have an adverse
effect on quality of care.' Not all agree,
however, and instead, maintain that
diagnosis related group incentives and
managed capitated systems are pre-

ferable to the previous cost-reimburse-
ment system.'

How might the quality of care for
elderly patients be assured? One way is
to make specific recommendations for
the care of common medical conditions
and the provision of health care services
that are used by the nations older popu-
lation, the hope being that the availa-
bility of guidelines will favorably affect
professional practice. This method is, in
fact, being used by the Consensus De-
velopment Program of the National In-
stitutes of Health.

Another way of assuring quality
would be to evaluate formally the care
given to older persons and take steps to
remedy any deficiencies found. Guide-
lines for assessing quality have been
promulgated by the American Medical
Association." These include the setting
of explicit and implicit criteria for care
by the professionals whose performance
will be reviewed, prospective (as well as
retrospective) studies, and reviews on a
targeted basis teg, specific diagnoses or
services). This article describes how we
attempted to identify such targets or
topics for quality reviews.
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METHODS
The TWo-Round Panel Process

The project staff invited 14 physicians
and quality assurance experts to serve
on a panel. In selecting pantelists, we
attempted to achieve geographic disper-
sal and a halance hetween academic and
private practice asd hetweea enpertise
in the care nf older patiests and quality
asasrance work. We prepared isital
nests of 42 medical conditions (Tahle 1).
We chose cnnditions that were prevalest
and required special managemest con-
niderations amosg nlder patients. We
also prepared a separate list of 26 health
care services for the elderly (Tahle 2).
We mailed the hate of conditions asd
services and instroctions for rating to
the panelists. We also sent them hack-
grousd information oa qsality asour-
ance methods, the prevalence of the
medical cosditionts is the elderly, and
the effectiveness of the health care ser-
vices. The panelists rated each candi-
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tion and senice and returned their ini-

tial ratings by mail.
The panelisee were subsequently con-

vened and given a computer prntout

showing their individual ratings and the

distribution of the entire group at-

ings. After discussion, the panelists

were asked to make their final ratings.

The Ratings

The panelists rated the importance of

each medical condition and ips feasi-

bility for quality assurance wark.'tm-

portance and feasibility each had three

separate rating scales. An important

condition was defined as follows: (1) one

that is very often accompanied by signif-

icant adverse effects on outcome, such

as mortality or Ions of function, (2) one
that has beneficial interventiono (eg,

medications, prosthetic devices, or sur-

gery) available that can significantly

affect outcome, and (3) one for which

substantial benefit to health can accrue
if current quality is improved. Each

scale had five points. For example, the

scale for the frequency of occurrence of

significant adverse effects on outcome

ranged from 6 (very often, or more than

60% of the time) to 1 (very seldom, or

from 0% to 5% of the time)
We asked panelists to rate the finas-

cial feasibility of collecting reliable and

valid measures of the structure, pro-

cess, and outcome of care.a The struc-

ture of care was defined as its organre-
tion and administration (eg, the number
of fuD-time physicians and nurses). The
process of care referred to what is done
to and for patients (eg, what laboratory
teats are ordered and medicines pcr-
scnbedl The outcomms of bare were
define4 as the results of care (eg,
changes in patients functional capaci-
ties). Quality assurance work was de-
fined as definitely feasible if analysis of
existing or secondary data leg, utiliza-
tion records) would yield reliable' and
valid measures; it was considered of
medium feasibility when new or specific
data collection activities (eg, medical
record reviews) were required; quality
assurance was not thought to be feasible
if it were very expensive sod highly

intrusive leg, relying on face-to-face
interviews with physicians or patients)

The rating format for health care
services was similar to that used for
medical conditions. Services were rated
for importance, frequency of use, and
feasibility for quality assurance work.
Each of these categories had three
scales. We defined an important service
as one that is beneficial to the patient, is
provided at a low level of quality, and is
atnenable to improvement. Panelists
also rated the annual frequency with
which each health care service will be
used by older persons in the United
States in the near future.

Statistias and Scales

We used the' median as the summary
measure of the 14 panelists ratings be-
cause we wanted a statistc that could
not be influenced by a few very high or
low ratings. We used the mean absolute
deviation from the median (an average

of the deviation of each panelist's rating'
from the median) to measure the disper-
sion of the ratings. Tb assess change
from the initial to the final round, we
performed paired comparisons of the
dispersion for each scale associated with
the 42 conditions and 26 services that
remained the same throughout the rat-
ing process. We treated the scales as
interval scales because using statistics
designed for interval scales on ordinal
scales does'not bias the results; by not
using such statistics, information may
be lost."

Establishing Prioritles

We set the following criteria for se-
lecting medical conditions as priorities
for routine quality assurance work: (1)
high median ratings (4.0 or 5.0) for all
three scales that comprised importance
(occurrence of adverse effects on out-
come, availability of beneficial interven-
tions, and achievability of health bene-
fit), and (2) high median ratings (4.0 or

Health Care Prioeties- nf et at
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quality were lacking. Several condi-
tions, including sleep disorders,
orthostatic hypotemsion, and impotence
failed to meet any of the criteria.

Health Care Services
The panelists rated all specified

health care services on average as prob-
ably beneficial (average median, 4.1),
their quality average (average median,
3.2), and their quality probably im-
provable (average median, 4.1), The fre-
quency of use was rated low for all three
age groups. Obtaining measures of
process and structure was rated proba-
bly feasible (average median ratings of
3.8 and 3.6, respectively) Obtaining
measures of outcome for services was
rated probably not feasible (average
median, 2.5). The dispersion of ratings
for health care services decreased sig-
nificantly (P<.05) for all but one scale
(benefit of services).

Hospital discharge planning, acute
inpatient care for the frail elderly, and
intermediate skilled care nursing facili-
ties and home health care, and case
management were identified as prior-
ities (Table 4) Hospital discharge plan-
ning, for example, was rated highly
beneficial (median, 5.0) and definitely
improvable (median, 5.0), and its qual-
ity was considered definitely low (me-
dian, LO. In addition, the panelists'
median ratings were greater than 2.0
for use of hospital discharge planning by
persona in all age groups, and obtaining
valid measures was considered finan-
cially feasible for structure, process,
and outcome (all medians, 4.0).

Several other services met two of the
three criteria. Health screening was
considered of average benefit (median,
3.0), but met all other criteria for selec-
tion as a priority service for quality
assurance activities. Homemaker ser-
vices and medical services in intermedi-
ate-care facility/skilled nmsing facility
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were rated important and frequent;
however, measures of structure, pro-
cess, and outcome were not considered
financially feasible. Respite care was
rated important and feasible but not
frequently used. The lowest average
ratings for quality assurance work were
assigned to primary care gatekeeping
services, which were of average benefit,
had probably low but improvable qual-
ity, and were used infrequently by older
persons.

COMMENT
In recent months, hospital-specific

mortality rates for specific conditions
have been used to describe the quality of
care rendered to Medicare patients in
various parts of the country (New York
Times, March 12, 1986, p 1). While im-
portant, the interpretation of these data
is limited because only a single outcome
is considered. In this article, we de-
scribe how a national panel of medical
and quality assurance experts selected
potential topics for advancing routine
quality assurance work for the popula-
tion of older persons. By their ratings,
the panelists indicated that this work
can be expanded to include nonhospital
settings, and that quality of care indica-
tron other than mortality are feasible.

The merits of the panels topics as
priorities for quality assurance activi-
ties is contingent on the validity of the
panel process. We choose one that has
been used successfully to improve
agreement among physicians.- Panel
and rating processes are not without
their critics,"' however, and ours proba-
bly had flaws. Among them are possibly
imprecise definitions of scales, medical
conditions, and health care services,
and the use of a five-point rating
scheme. Also, other dimensions might
have been included to assess a condi-
tion's or services appropriateness for
quality assarance activities. For exam-
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ple, concern for prevention of disease
and impairment of function is implicit in
many of the panelists high ratings. Hy-
pertension, breast cancer, the adverse
effects of drugs, and urinary inconti-
nence may be best approached through
prevention. Hospital discharge plan-
ning, home health care, and case man-
agement share many preventive aima.

Despite the panel process' potential
methodological limitations, the pan-
elists came significanty closer to agree-
ment after participation. Using their
ratings, we were able to distinguish
medical conditions that are important
priorities for quality assurace work
and for which valid measures of quality
might be feasible to obtain; we were also
able to discern health care services that
are important, used frequently, and for
which quality assurance work is feasi-
ble.

The panelists choices are ready for
consideration as targets for quality-of-
care studies. A fundamental question is
how to investigate them so that the
findings accurately reflect differences in
quality of care rather than differences in
patient characteristics or severity of
illness. The success of such studies will
require substantial and thoughtful con-
tributions from the clinical and research
communities. The importance of assur-
ing quality of care to elderly patients
warrants making that effort.
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Item 5

Q sC American Society ofa cj Consultant Pharmacists
C ') 2300 Ninth Street South

Arlington, Virginia 22204
C~(703) 920-8492

June 24, 1988

Chris Jennings
Senate Special Committee on Aging
Room G41 Dirksen Senate Office Building
Washington, DC 20510

Dear Mr. Jennings:

I have enclosed the position paper of the American College of Physicians (ACP),
"Improving Medical Education in Therapeutics," which requests improved
physician education in therapeutics, the treatment of diseases with drugs. The
American Society of Consultant Pharmacists (ASCP) commends the American
College of Physicians for taking this step and encourages and promotes improved
communication between pharmacists and physicians.

We believe that emphasizing the multidisciplinary team approach and requiring
drug therapy oversight activities, e.g. drug regimen review, in all care settings.
nursing home, hospice, home health care and hospitals, will improve the
professional milieu necessary to promote rational drug therapy and patient welfare.

The American College of Physicians "supports increased communication with
pharmacists, as health care professionals with particular knowledge in this area
[therapeutics]," (emphasis added).

We encourage and promote interactions between pharmacists and physicians to
improve drug therapy through a variety of activities. Pharmacists in nursing
facilities have documented the increase in patient quality of life and reduced costs
through the drug regimen review process which identifies rational and irrational
drug therapy. We are dedicated to providing the most efficacious drug therapy to
the patient irrespective of the practice setting.

ASCP appreciates this opportunity to reaffirm our dedication to patient welfare
through the rational use of medication.

Very truly yours,

B. Farrar
Director of Government Affairs

Enclosure
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Medical Education in Therapeutics
HEALTH AND PUBLIC POLICY COMMITTEE'. AMERICAN COLLEGE OF PHYSICIANS: Philadelphia.
Pennsylvania

ICAL EDUCATION has not dealt as effec- the total amount of prescription drugs dispensed in the
Id with education of physicians in ther- United States increased by 35% (1).
local emphasis oo the critical importance In the United States, approximately two thirds of all
osis has not been followed by appropriate physician visits lead to a drug being prescribed (2). It
se problems of therapeutics. Given the has been estimated that a patient seeing a physician in the
:low. this deAfciency needs correction. United States for a specific complaint receives approsi-
ecades since World War II. the United manely four times more medication than a person with
revolution in drug therapy. Even with the same compltint in Scotland (3). Whether this is re-

tore than 5000 products from the market flened in improved health core remains to be established.
f the Food and Drug Administrtion's In one study (4), 60% of physicians prescribed antibiotic
Study uteplemeation program, which treatment for the common cold. Studies (5-7) of antibiot-
n 1968, well over 8000 presciption drugs ic usage in hospitalized patients suggest that perhaps as
of drugs are now available in the United many as 64% of antibiotic prescriptions in hospitals are
familiar classes of drugs have expanded either unnecessary or are for an inappropiate dise.
ally in this time. There are now at least As drug use increases, adverse reactions to drugs can
nillins available in the United States The be eapected to increase correspondingly. It has been ti-
i-inflammatory drugs, (fornerly the snai- mated (8-10) that between 10% and 15% of all hospital-
tutazone. and osyphenhutazonc) have iced patients have an Ad-erse reaction to a drug during a
,d largely supplanted by II new members hospital stay. While many adverse drug reactions are rel-

varety of new forms of salinylate slts. atively minor and predictable occurrences, estimates of
drugs such as the beta blockers and the the frequency with which adverse drug reactions are the
which were introduced by a single drug canse of hospital admissions have ranged from 0.5% to as
s ago, now have become large faniliesof high as 7.9% (8-13). In one study of 2499 hospital ad-
ferent beta blockers are now available to missions, 4.1% were found to be due to adverse drug
heir patients, and 15 different cephanlo- reactions, It was estimated that 27% of these admissions
omarketed in the United States. The de- could have been prevented with more prudent drug ther-
: drugs is continuing and new classes of npy (12).
h calcium channel blockers, angiotensin Unnecessary medical costs due to inappropriae druguse
nme inhibitors, carbapenim antibiotics, have not been calculated. However, given the evidence
!nts such as acylovir continue to be in- cited above, including the cost of excessive drug use, the
e United States today, a new chemical recogniced number of adverse reactions to drugs and the
d for human use on the average of once costs of hospitalization for treatment, and supplemental

costs necessiated by such problems as acquired bacterial
of prescriptions wnitten in the United resistance to newly developed antibiotics, it is reasonable to
-eased dramatically. Reliable estimates. conclude that the cost to our society is substantial.
er in 1981 at approsimately 1.3 to 1.4 The American College of Physicians recognizes that
scriptions for every person in the nation. the "drug revolution" provides physicians with the op-
bsolute increases in the number of pre- pornunity to treat patients more safely, rapidly, and effec-

t, the size of individual prescriptions hs tively than ever. To take full advantage of the potential
9etwen 1971 and 1981, the averuge siz- benefits new developments in drug therapy offe- to pa-
n increased by approximately 27% and tents, and simultaneously to control the potential dan-

gers these developments offer, the American College of
end by B. aRobet Mer. M-D. cad deamned 1 Physicians recognizes the need for improved education of:Picy C-nmiem by sh. Clinitl Phurlg Sub physicians and other health care professionals in rational
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Virtually .11 formal pharmacologic education presently
occurs in the second year of medical school, before signif-
icant exposure to clinical medicine In this contest. stu-
dents are taught about drugs that are used to treat diseas-
cs with which they have only passing acquaintance, and
have never actually seen in clinical situations. This often
amounts to givtng students solutions to problems they
have yet to recognize exist.

While this early training in pharmacology is essential
to medical education, subsequent education in clinical
medicine needs to pay greater attention to inculcating in
future physicians the basic principles and importaut facts
necessary for rational therapeutics. This goal may be
achieved by developing formal courses in clinical phar-
macology and therapeutics in the last 2 years of the medi-
cal cumculum, or by incorporating more formal discus-
sions of basic therapeutics into esisting clinical programs.
Students need to be taught in the clinical contest about
the rational use of drugs. This instruction should provide
a familiarity with the clinical relevance of important
pharmacokinetic concepts, an understanding of the need
for individualization of drug dosage, an awareness of par-
ticular patient populations where drug therapy may be
especially difficult, an understanding of the decisive im-
portance of clinical trials for evaluating new therapeutic
techniques, and a wise skepticism of pharmaceutical in-
dustry claims.

House officers are just as qually in need of educational
programs in therapeutics. Frequently they are poorly in-
formed about basic laws governing prescription and dis-
tribution of medications, and about basic elements of ade-
quate prescription writing. The substantial majority of all
drug orders in hospitals are witten by these physicians.
Reviews of hospital drug use show that hospitalized pa-
tients generally are treated with the most recent and nov-
el drugs available. Of the 25 major drugs most frequently
prescribed for hospitalized patients in 1983, only 5 had
been available for more than 10 years (14). As has been
noted, there is evidence that some of this usage is inap-
propriate. Like medical students, house officers need to
continue to learn basic pharmacologic principles, further
develop their ability to evaluate clinical trials, and gain a
better understanding of the role of drugs in our society
and in the physician-patient relationship.

2. The Ameican College of Physicians supports im-
proved continuing medical education in zherapeurics for
practicing physicians, encourages the utilization of new
techniques for providing physicians with timely informa-
tion on drug efficacy and toxicity. and supports fuaher
research into optimal techniques for proiding physicians
with continuing education in pharmacology

The continued development of new pharmacologic
agents mandates an emphasis on continuing pharmaco-
logic education for the duration of a physicians' profes-
sional career. By the time a physician completes a 3-year
residency program. it is usually 5 years since his course in
pharmacology. In that interval, approximately 100 new
drugs will have become available for his patients. Ap-
proximately 85% of all prescriptions written by senioc

physicians who graduated from medical school in 1960
will be for a drug about which they have recived no
formal education. Not surprisingly, reviews of prscrnb.
itg practices of physicians suggest that the time at which
they completed their speciality or subspecialty training is
a critical factor in predicting their subsequent select:on of
therapeutic options (15).

After the completion of formal medical school and
house officer training, there is no systematic exposure to
intelligent, informative. and unbiased assessments of drug
therapy. Continuing education in pharmacology occurs
as the result of random encounters with a vrtety of in-
formation sources, including medical journals, the lay
press, interactions with colleagues, and pharmaceutical
industry sales representatives. The entire process can be
characterized as largely random. incomplete, and subject
to distortion.

Therefore, physicians should be provided with up-ti.
date and clinically relevant information concerning new
eaperience with old drugs, the probable safety and effica-
cy of new drugs, and new advances in therapy. This in-
formation may be provided by means of informational
bulletins, postgraduate medical education courses, grand
rounds, or other activities. Increased dissemination of in-
formation concerning the activities of the Food and Drug
Administration would also be particularly useful.

The College supports increased communication with
pharmacists, as health care professionals with particular
knowledge in this area. The use of hospital drug infonna.
tion centers staffed by pharmacists, and the use of com-
puterized pharmacy programs concerning adverse drug
reactions and potential drug interactions should also be
expanded.

While recommending increased dissemination of infor-
mation through these channels, the College recognizes
that there is evidence to suggest that physicians respond
poorly to written factual material distributed to them
through normal channels. It appeari that focused educa-
tional programs for individual physicians or small gruaps
of physicians, programs that deal with specific issues in
drug therapy, are more consistently successful (16-18).

In one study (16), direct discussion between a phyi-
cian and a trained "detail" representative equipped aith
appropriate graphic and written material was the most
effective way of affecting physicians' prescribing habit-
Recent work (19) has described the effectivetess of a
course in "clinical pharmacology" in improving the phar-
macologic knowledge of graduating medical students
How such a course affects these physicians' actual use d
drugs in their practice of medicine has not been de
scribed. How such a course might be adapted to the edu-
cation of practicing physicians instead of medical stu-
dents also has not been investigated. Further research ii
needed to clanfy which techniques are best suited to the
efficient distribution of information to physiciaes in 2
way that enhances their prescribing habits.

3. The American College of Physicians suppo-1 n
approaches to improving the understanding of dropig

146 .yluau * sudunieniltlan. mumouts * I.a
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patients and iprot-ed Communicttoo abour medications
belteen health car- professionas and patients

All paticnts are entitled to a full and thorough discus-
sitn of the benefits and potential isks of any medicatin
prescribed for them In additton, the face.to-face discus-
sion with thetr physician may be usefully suppIemented
with other techniques for patient edocation In some cir-
cumstances. this could involve discussion of the medica-
tion not ouly with the physician, but also with a nurse or
clinical pharmacist with special training in this urca
Many patients will benefit by the disinabtion of w-itten
niaterial as a supplement to the information provided at
the time of the office visit. Therefore, the College encoot-
ages its members to use the variety of informational ma-
terial for patients deseloped by organications such as The
Ameican Association of Retired Persons and the Amei-
can Medical Associaion., as vell as other organi-ations
Patients should be asked to read this literature at their
leisure and to ask their physicians any questions that are
raised. Patients should also be encouraged at each en-
counter with a physician to discuss their medication and
any adverse effects it may be producing.

Amencan physicians prescribe more medication than
their counterpans in other nations. While Amercan phy.
sicians prescibe four times more medication than Scot-
tish physicians, for example, few would defend the notion
that Americans are four, three, or even two times healthi-
er than their Scottish peest. Ironically, although physi-
cians in this country prescnbe a great deal they also tend
to cepress little optmism about the benefits of the medi-
cations they have given (4). In addition, some prescrip-
tions serve purposes other than strictly medical ones. The
presciption may be used by the physician as a signa to
the patient that the visit has come to an end, It may also
serve as evidence to both panies that the visit has been
productive, and that the physician is ''doing something"
for the patient

An essential aspect of improved drug therapy is a bet-
ter understanding of how societal expectations of physi-
cians and societal attiudes toward drugs influence the
practice of medicine in the United States. Funheere-
search into this problem is needed.

4. The American Cllege ofPhysicians supports a sys-
tematic reeralatio- of the rcltio-ship between the
pharmacertical industry, the practtcing physiciat, and
conrinuing pharmacolpgic education

While physicians uniformly deny that thir under-
standing of drugs is influenced by the activities of the
pharmaceutical industry (20-23), there is considerable.
evidence to suppon the efficacy of the personal encounter
with a professional solesperson in shaping physiians' at-
titudes towards drugs Avorn and associates (23) caes-
imed the opinions of practicing physicians in regard to
three areas of drug prescrbing, and found that the actual
prescribing practices of physicians appeared to be henvily
influenced by the siews of the pharmaceutical industry.

The pharmaceutical industry may wll be the pt-hary
source of conntiuing pharmacologic education foe many

Ameican physicians In this context i is the responsibil-
ity of the pharmaceutial industry to suppont high-level
educational progrums for physicians that are separate
and apat from their own marketing effots.

Funher research into the relationship of the pharma-
ccutical industry to patterns of drug utilication in the
United States and to physician prescribing habits is need-
ed There is a need for formal guideliees of conduct for
the College and its member physicians in their intcrac-
tion with the pharmaceuical industry Such a code of
conduct has recently been adopted by The Royal College
of Physicians (24). It provides detailed recommendations
for the relationship of the profession to the industry and
could serve .s a model for guidelines for physicians in the
United States.
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C. Cecil Fuselier, M.Sc., P.D.
Clinical Pharmacist (Geriatrics)
6 Newbridge Ct.
Little Rock, AR 72207

My name is C. Cecil Fuselier and I am a pharmacist. For the past 15

9ears my pharmacy practice has been in the area of geriatrics, as both an

educator and as a practitioner. Currently i am an Associate Protessor of

Pharmacy Practice (Geriatrics) and Primary Preceptor for the Specialty

Residency Program in Geriatrics and Long-term Care Pharmacy Practice at the

College of Pharmacy, University of Arkansas for Medical Sciences. I have been

in my present professorial position for the past 8 1/2 years. Prior to my

present appointment, I meld a similar position In geriatric pharmacy at the

Assistant Professor level with the College of Pharmacy at Texas Southern

University, Houston, Texas.

I am pleased to submit written testimony regarding the hearing: "Adverse

Drug Reactions: Are Safeguards Adequate for the Elderly"? I would like to

state at the onset that I do riot submit this testimony as an official repre-

sentative of the University of Arkansas, nor as an official representative of

any national, state or local pharmaceuctical organization or the profession of

pharmacy, but rather my comments are to be interpreted as those of a concerned

educator, clinical pharmdCist and taxpayer.

My testimony will focus on the following 4 scientific and clinical

concerns:

a) The need to educate primary care physicians on the special
considerations Important to drug prescribing for the
elderly,

b) The need, to educate pnarmacists in tne area of rational use
of drugs in the elderly, geriatric patient drug education
and the critical points of drug therapy monitoring In the
aged,

c) The need for geriatric clinical studies and population
statistic identification,

d) The need for enhanced awareness of sensory deprivation and
subsequent medication education and labeling concerns.

As this committee is aware, a representative portion of this age group

Is quite health compromised. Although only 5 to 6 percent of the above 65

year-old population reside in nursing homes or other long-term care

facilities, this should not be interpreted as tne remaining 94 to 95 percent

is Illness free. Quite the contrary, many are as ill as those in institutions

or at least are at reasonable to nigh risk of becoming institutionalized.

Many of these frail and Ilil elderly are cared for in private homes by aging

spouses, their children, their friends and some live alone, caring for them-

selves. My experiences witn ambulatory well, frail and ill elderly patients

have made me conscious of some interesting facts. It is not uncommon to find

ambulatory elderly health compromised because of:
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1) The UNDER-USE of an appropriately prescribed medication.

2) The OVER-USE of an appropriately prescribed medication.

3) The MIS-USE of an appropriately prescribed medication.

(the correct medication taken at the wrong time, with inter-

acting foods or with interacting drugs [prescribed and/or

over-the-counter products])

4) The NON-USE of an appropriate medication. (Non-use resulting

from inadequate drug and/or disease information or because

of unclear or non-readable label directions)

5) The use of an inappropriate agent chosen from an appropriate

therapeutic category

There is a growing body of published data in geriatric medicine and

pharmacy suggesting that gero-pathologies can alter the way elderly patients

handle medications once they are ingested. Some of the most recognizable and

predictable changes associated with aging can have significant Impact on the:

a) absorption of medications from the stomach and intestines

b) distribution of the medication to vital organs and tissues

c) metabolism of the medication (how it is broken down so that

it can be eliminated from the body

d) excretion or elimination of tie medication

Age changes may slow or minder drugs from getting into the blood. It is

important for physicians to recognize age changes responsible for altering

drug behavior such as absorption and be able to rationally select a product

from the appropriate drug category. In other words Identify a product possess-

ing a more attractive profile of absorption when given to a compromised

elderly individual.

The aging process appears to have effects on the distribution of certain

drugs In the body. Some medications behave differently when given to over-

weight patients as compared effects seen when administered to lean or thin in-

diviauals. It is documented in the geriatric literature that the lean muscle

mass/body fat ratio changes as we age. Elderly persons tend to lose lean

muscle and accumulate adipose or fat. When certain medications, like some

tranquilizers, are used In the elderly the medication tends to accumulate in

this fat tissue and exhibits a longer duration of action as compared to the

same drug used in the leaner, younger individual. If prescribers are not con-

scious of this aging characteristic an "average" dose may in actuality accumu-

late In the body causing an exaggerated or toxic effect.

The liver is a major site for drugs to be broken down once they have ex-
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erted there effect. This process (metabolism) is needed in order for the drug

to be eliminated from the body. Many drugs are very dependent upon this

process. The dose of the medicine suggested in many of the therapeutic

references is based, usually, on a healthy or at least adequately functioning

liver. Yet many older people have compromised liver systems disrupting the

body's ability to handle "normal" or "average" doses. With adequate knowledge

of tuese clinical and pharmacological points, prescribers are better prepared

to alter the dose of medications in the elderly to compensate for these body

system age changes. Our educational institutions should prepare physicians,

pharmacists and nurses for practice in this specialized and complex setting.

More studies need to be done with older patients to clarify and high-

light the effects that aging has on medication dynamics. We need to encourage

physicians, nurses and pharmacists to observe more closely, record more

frequently, document more clearly and report more often unusual drug responses

seen in the elderly so that tnis body of knowledge can continue to grow. The

day-to-day practitioner must rely on respectable scientific and clinical

literature, clinical observations and judgment and continuing education ef-

forts in order to keep up with this dynamic area of practice.

The best drug prescribed In the most appropriate manner has absolutely

no benefit if the patient does not take it. The reasons for drug non-

compliance are numerous. Expense of the medications is frequently cited as a

reason for drug non-compliance. In addition to financial restrictions, non-

compliance can be linked to a lack of patient drug and disease education. The

problem bf Inadequate drug education begins as early as the visit to the

physician. Many elderly patients have said that drug educdtion is a respon-

sibility of both physician and pharmacist. I sense from literature readings

and personal experience that drug compliance is better In those individuals
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educated about their medical problems and about the medications used to manage

those problems.

The College of Pharmacy at the University of Arkansas recognized some

time ago the need to expose pharmacy students to the frail and ill elderly.

By recognizing this importance a program was developed which required all

senior pharmacy students to take a specialized clinical rotation in geriatrics

and long-term care. This rotation introduces the student to the complexities

surrounding the medical and therapeutic management of this population group.

In addition, approximately 1 1/2 years ago, several faculty members from the

colleges of medicine, pharmacy and nursing came together to establish an in-

terdisciplinary geriatric team. This team actively practices and teaches

geriatric practice skills to students from each of these colleges. The forum

used by the interdisciplinary faculty is a geriatric ambulatory care clinic

conducted on the Medical Sciences campus. From all indications, this approach

has had a positive Impact on medical, pharmacy and nursing students taking the

rotation.

For the Committee: I solicit any and all help from national, state and

local organizations that may be In positions to encourage physicians, phar-

macists and nurses to train in the area of geriatrics. I feel that we as

educators have an obligation to teach geriatric practice skills. I look to

the system to help provide adequate motivation and resources to attract prac-

titioners to this area of work. It must be recognized that some our elderly

are Ill because of our lack of geriatric practice knowledge and skills. This

needs to be recognized, dealt with and corrected.

I appreciate the invitation to address this topic in this forum. I

apologize for having to use clinical examples in my testimony. It is now best

I can get my message across to my audience.
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THE FOLLOWING 14 PAGES CONTAIN

RECOMMENDATIONS

OF THE

U.S. SURGEON GENERAL'S WORKSHOP

ON

HEALTH PROMOTION AND AGING

MEDICATIONS AND GERIATRICS



The panel recognizes that drug therapy is an essential component of
preventive, as well as curative, strategies. It Is the least expensive and
most cost effective component of health care costs.

Optimal use of medication In the elderly requires certain
reconceptualizations: the value of Incremental Improvement In functional
status as an outcome measure and the therapeutic objective of maintaining
the highest level of functioning at any given level of Illness.

A new paradigm is needed which recognizes the patient as a partner with
the caregiver In the use of medications.

MEDICATION EDUCATION 00

In the area of education, we recommend that:

1. health professional schools create an awareness of resources
available for the prescriber, e.g., current geriatric text books In
concert with PDR, USPDI, AMA-DE, and USHFS, to Improve
prescribing.

2. identifiable sites for prescribing information be available In all
practice settings.

3. a different role for the pharmacist In geriatric medication-an
expanded partnership with physicians as essential members of the
care-giving team

INTRODUCTIONMEDICATION



4. patients be educated to keep their own medication profle Including
over-the-counter drugs.

5. programs are needed for the training of family, community, and
other home-care providers In medication management.

Co 6. prescribers, dispensers, and monitors of medication must understand
co age-related physiologic metabolic changes. Most Important Is decline

In renal (kidney) function-the most frequently observed age-related
change which can Influence the use and safety of drugs that are
excreted In the urine.

7. the gerontological community should be encouraged to become
activity Involved In the drug development process.

8. as a way of improving drug use In the elderly, all professional
schools should Include In the curriculum for all students' courses In t
the following areas:

anon-judgmental patient counseling skills which recognize
Individual and cultural differences, and which recognize Inherent
ethnic differences, particularly In the use of nontraditional
therapies;

* Interdisciplinary communication skills; and

* basic concepts of epidemiology, pharmacology, and therapeutics,
especially as relates to efficacy and risk of medications in the
elderly.

9. a cadre of health professionals skilled In geriatric epidemiology and
basic and clinical pharmacology must be trained.



MEDICATION SERVICE

In the area of service, we recommended that:

1. there be sustained, enhanced, and focused efforts to Insure that
older Americans have the Information and tools they need (and have
the right to expect) to be responsible partners In the medication
enterprise.

* the most effective tool for this Is direct effective verbal
communication, consultation and education regarding benefits,
risks, and management of medication.

* written Information must be understood as a complement and not
-a substitute for dialogue.

2. third-party payors be encouraged to reimburse pharmacy services e
independent of the act of dispensing or the cost of the product.
This Includes such services as patient or provider consultation and
witholding a prescription pending consultation with physicians.

3. alternative mechanisms of access to medicines for the geographically
Isolated and mobility Impaired elderly. Study Is needed of the
potential limitations of such systems and the need for supported
services, e.g., home health aids to encourage proper medication use
and monitoring for side effects.

4. access to medicines and pharmaceutical services must be Included as
a basic part of broad health care programs for the elderly.

5. third-party reimbursement mechanisms must encourage (pay for)
access to medical care appropriate for unique situations of complex
medication regimens and isolated patients.

MEDICATION SERVICE



MEDICATION RESEARCH~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

In the area of research, we recommend:

1. research regarding the most cost-effective means of educating the
consumer or the home caregiver regarding proper use of and
monitoring for side effects.

2. research regarding standardization of the medication profile and drug
interaction information In the computer software that supports
medication profiling

3. research In the cost-effectiveness of medication profiling In the
elderly.

4. research and evaluation regarding current and promising tools to
Improve the older Americans understanding and effective use of
medications (compilance), e.g., medication diaries, color-coding,
special packaging, large print and braille, pictographs, coordinated
and consolidated dose forms, Innovative delivery systems, easy-to-
open packages, and messages adopted to social and cultural
differences.

5. in the area of pharmacoepidemlological (post-marketing) research, we
recommend:

* post approval epidemiological research on elderly populations
focusing on large automated linked data bases to study efficacy,
risk, compliance, cost and new users rather than Inefficient
methods of ad hoc post-marketing surveillance, which require
significant professional time;

MEDICATION RESEARCH



* current potential data sets be explored, particularly those relating
to the elderly, e.g., Medicare, AARP, VA, and TRIMI; the VAMP
(England) automated medical practice model be examined as a
possible model for use In the U.S.

* development of better drug utilization denominators to understand
risks from adverse reaction signalling systems; FDA should
publish their data for general use;

* targeted studies on nonlethal side effects to enhance patient
acceptance and compliance and prevent secondary effects, e.g.,
dizziness, sexual dysfunction, nausea, Incontinence, etc.; and

* In epidemiological research, greater clarity In definitions and
measurement of outcomes and exposure.

MEDICATION POLICY

In the area of policy, we recommend that:

1. the standard of practice for pharmacists which Includes use of up-
to-date patient profiles and their application at the time of
dispensing be endorsed.

2. consideration of medication provisions Is vital In the Catastrophic
Health Coverage Act (Medicare) (H.R. 2470) as follows:

* Medicare should cover pharmaceutical benefits (prescribed Items)
Including prescription and over-the-counter medication,
biologicals, devices and appliances on an outpatient basis.

RESEARCHMEDICATION



* State windfalls from Medicare assumption of coverage should be
required to be redirected to the health benefits, Including drug
benefits, of the non-Medicaid poor and near-poor elderly.

* States should be permitted Federal matching funds for Medicaid
programs providing medication services to elderly persons at 200%
of poverty.

* so-called cost saving mechanisms In Medicare and Medicaid which
control numbers or types of prescriptions or require co-payment
for the poor and near-poor for medicines are potentially
hazardous and Ineffective and should be abandoned.

* correction of problems detected by drug utilization programs
should emphasize education of professionals and not sanctions.
Such efforts should be based upon current credible scientific
indicators of medical practice and should focus upon direct
professional and collegial contact.

* a new national mechanism Is needed constituted by
representatives of the gerontologic medication community for
over-seeing and evaluating this effort.

3. pharmacological tools currently available need broader application to
attack the major causes of Illness, disability, and preventable death
In the older American. The Federal Government should vigorously
pursue and support research for the use of medications In National
prevention strategies based upon the considerable success In
hypertension. Fruitful current areas Include: arteriosclerotic
cardiovascular disease, congestive heart failure, diabetic
complications, and osteoporosis.



* there is also promise In the longer term:
-protection of renal function;
-brain function and dementlas;
-protection of connective tissues;
-preservation of Immune function; and
-benign prostate hypertrophy.

* priority areas for treatment should also be directed to:
-chronic obstructive pulmonary disease (COPD);
-circulatory disturbances; and
-cognition restoration.

4. official governmental health agencies explore and expose fraud and
quackery.

5. vitamins, certain food stuffs, and nutritional supplements which are
being used as drugs be reviewed by appropriate regulatory agencies;
regulatory changes be made.

6. new drug labeling Include, where appropriate, directions for use In
the elderly or other subgroups at risk. If no data are available, the
labeling should state that data are not available.

7. for existing products, label statements regarding use In the elderly
be added Incrementally as the label Is revised. A schedule for such
reviews needs to be developed.

8. the use of offIcial drug labeling as a patient teaching tool should be
enhanced.

POLICYMEDICATION



9. the FDA proceed with the final development and Implementation of
proposed guidelines for development of drugs for use In the elderly,
especially elderly subgroups at risk; In particular, persons should not
be excluded from clinical trials on the basis of age alone (ASCPT
Workshop, December, 1986).

10. the Federal Government be a more active partner In the drug
development process, both In establishing the basic science
foundation and In other stages of evaluating drugs of Importance for
the elderly.

11. the Federal Government should restore the extramural programs of
core support for population pharmacoepidemiologic resources.

12. emphasis should be placed on the development of cost effective
strategies for incremental Improvement of health status and
maintenance of highest possible function through the use of
medications for symptomatic relief of pain, sleeplessness, anxiety,
depression, and problems of the preterminal state.

13. public exploration Is needed of current policy, e.g., the orphan drug
act, to stimulate the development of drugs, especially those without
adequate profit Incentive or with excessive liability concerns, e.g.,
non-patentable compounds, drugs off patent, vaccines, and orphan
indication which could address unresolved problems In the elderly.

14. Post approval studIes focusing on the aging population at risk.

POLICYMEDICATION
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1. Inlroductina and General Oservew,
Health promotion and diseas prevention in the etderly is both appealing and worthy of our
attention. While old age is not preventable, much of the disease and disability which in common
in late life is preventable.t The rational we of medications, at both the policy and clinical level
has an important place in achieving this end, providing an important component in a health
promotion strategy for healthy aging. Rome and Kahn have cautioned against a "gerontology of
the usual." The focus on typical aging as "normal ignores the enormous heterogeneity in thin
population. Thin may mislead scientists and policy makers to view what is usual' as a reasonable
health objective for older Americans.

11. BasIn Demographics and Papulation Data
In 1987, about 12% of the US. population is 65-years or older. By 1990, the 65 and older group
will reach 12.7% of the population; by 2000 the Percentage rises to 13.1: and by 2020, to 17.3%.
By the year 2020, the 65 and over population will have increased by 102%, compared to the 31%
growth for the entire U.S. population for the same 40 year period.'
Changes will also be taking place within the elderly population itself. Not only will there be
more citizens over 65 years of age, both in absolute number and percentage, but individuals
within this age group will be living longer and, on the average, may lend to be more frail, and
possibly in greater need of medical care. The older age groups, especially those over 75, will
increase most dramatically, The current number of persons over 8a (2.7 million) will double by
the end of the century. Conservative estimates to the year 2050 indicate that at least 50% of
Americans will survive to their 85th birthday, with the 85 years and older Population constitluting
at least 15 million people.'

ItI. Health Characterlstics
Three general health characteristics of older U.S. residents are relevant to medications and
geriatrics. First, the pattern of health service utilization influences the opportunities for
receiving a prescription; second, the epidemiology of disease (especially chronic disease)
influences the duration of treatment; and third, drug activity in the aging body influences
therapeuticnsafety and efficacy.

A. Utilialtien of Health Servpces. Prescription drugs are prescribed for the elderly primarily as
outpatients making physician office visits, as inpatients in long-term care facilities, and as
hospitalized patients, as well as upon discharge from health care institutions. Persons 65 and
older account for 20.3% of physician office visits in 1985.' And while most elderly are not in
nursing homes, they did occupy 88% of the available nursing home beds in 1985.' And in 1986
persons 65 and older accounted for more than 40% of the hospitalizations in this country, staying
an average 0.5 days compared to 6.8 days for 45-64 years of age.

7
'In the near future, the

majority of all users of health and health related services with the exception of obstetrics and
pediatrics will be persons over 65.

B. The Epidemlolngy of DIsese. As briefly discassed above, the elderly in America are more
likely to we health services than are younger age groups.' This is explained in port by the fact
that in spite of fewer acute illnesses, their recovery time is often longer, the fact that they are
nearly twice as likely to suffer from a chronic illness; and the possibility that they may overuse
services relative to true needai l° In view of this reality the health care system's response
requires strategies that are often quite different than those for younger persons because of the
following

the prerolece of chronic disese. Eighty percent of persons 65 years and older have one
or more chronic diseases. Certain of these diseases are largely age dependent, such as
coronary artery disease and dementia of the Alzheimer's type; other diseases, such as
most cancers, are considered age relaed.tt

murliple pathology. The existence of severa simultanenasly active conditions is much more
prevalent in the aged than in those younger.

nonspecific presentation of disease. Several diseases which occur at all ages have a
different natural history in the elderly. Almost any of the clasoic signs or symptoms of
disease are present in the elderly in uncharacteristic ways. Instead of ausally
anticipated presentations, diseases often give rise to nonspecific problems which may be
incorrectly identified as due to aging rather than due to diseane. These nonspecific
problems include failing, dizziness, acute confasion, new incontinence, weight ass,
failure so thrive, etc.

si/ent presentation of disease. Especially likely to be obscured in the elderly use pulmonary
embolism, pneumonia, cancer, acute surgical abdomen, thyrotonoxicos, depression, drug
intoxication, myxedema, myocardial infarction, alcoholism.

t
...
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C Phartnacoklietlra sad Pharmtcodyaunalr of Drop. Drug disposition in the body of an
elderly patient may be quite different than in a similar patient forty years younger. Although
these changes may not necessarily occur. when prenent they are largely the result of age related
changes in body composition, renal and hepatic function, and concurrent disease states. In
addition. an older patient may not respond to a given drug concentration in the tame manner as a
younger individual.l' l Age related physiologic changes in older patients dictate that while the
standard guidelines for applying pharmacokinetic principles often apply, they must be
approached with caution because tome of the usual assumptions may not be valid. In particular.
the clinician must more carefully consider possible changes in body composition and vital organ
function.
ABSORPTION / A number of aging-related physiologic changes occur in the gastrointestinal
tract (GI) which increase the possibility of altered drug absorption. With advancing age intestinal
blood now may decrease; muscle tone and motor activity in the GI tract may decline; and
mucosal cells may have atrophied. reducing both gastric secretory and absorptive function. The
elderly demonstrate prolonged and widely variable gastric emptying times when compared to
younger groups." In addition, the pH of G0 fluid is increased in the elderly, a change that may
effect the absorption of calcium."r In spite of these demonstrated and theoretical GI changes.
altered absorption does not appear to be a clinically important factor in dosage calculations for
older patients.t'
DISTRIBUTION / Body composition undergoes noteworthy changes over a lifetime of 70. years.
Body fat increanes. muscle mass decreases, and total body water decreases. By age 70 greater
than 30 percent of body weight in a given individual may be fat. On the other hand, muscle mas
contributes a smaller proportion of body weight, declining by an estimated 25 to 30 percent by
age 70. Total body water decreases in the elderly from 13 to lS percent.'"' These changes can
have a clinically significant impact on the distribution of both water soluble and lipid soluble
drugs. As a rule, with substantially increased age, water soluble drugs will have decreased
distribution, while lipid soluble medication will have increased distribution.
The plasma protein binding of drugs in the elderly may be altered." The two major plasma
proteins are albumin and alpha-I-acid glycoprotein. Older patients often have a lower than
normal serum albumin level. usually the result of decreased albumin production. Alo, an
increased level of alpha-I-acid slycoprotein has been associated with advanced aget" The
potential significance of these changes are either an increased free fraction of drugs bound to
albumin (eg. warfarin, phenytoin) or decreased free fraction of drugs bound to alpha-l-acid
glycopratein (e.g. lidocaine. propranolol). These alterations in binding may lead to the erroneous
clinical judgments based on misinterpretation of serum blood levels.
METABOLISM / Phase I oxidative metabolism can be impaired in the elderly patient due to
decreased micrnsomal enzyme activity. Also, the metabolism of drugs with high hepatic
extraction ratios can be impaired due to a decrease in hepatic blood flow.3 This is particularly
important when prescribing certain drugs such as diacepam. quinidine, theophylline, propranolol.
and imipramine. Easily estimating the extent of impaired metabolic function is not currently
possible; consequently. dosage adjustments necessitated by metabolic impairment are, at best,
estimates based on investigational and clinical experience.
Hepatic Phase 11 metabolism via conjugation is not meaningfully altered with advancing age.
Consequently age related changes in clearance of drugs metabolized by glucuronidation clearance
have sot been reported. For example oxnasepam. lornaepam. and temasepam doses need not be
reduced in older patients on the basis of hepatic function alone.
ELIMINATION / Glomerular filtration rate (GFR) declines steadily with increasing age. Because
of the typical decline of muscle mass with advancing age, production of creatinine also declines.
This produces serum creatinine levels usually considered normal for younger persons, but
unreliable as an indicator of renal function in the older person. Thus, a calculated creatinine
clearance is recommended when considering the proper dose of such drugs as digoxin, cimetidine.
many antibiotics, and active metabolites such us N-acetylprocainamide and normeperidine .....
PHARMACODYNAMICS / The term pharmacodynamics asually refers to the magnitude of
pharmacological effect that results from the interaction of drugs with receptors at the site of-
action. There is little information about the pharmacodynamios of drugs in the elderly, but an
increased "sensitivity to a number of drugs has been reported .tss Perhaps the most widely
reported is the enhanced pharmacological effect of narcotic analgesic in the elderly.

5
6

7
In a

study by Kaiko it was found that elderly cancer patients, who received intramuscular morphine
post-operatively, had significantly greater total pain relief and duration of pain relief than their
younger counterparts. No information regarding adverse effects was reported.t This study
confirmed similar findings reported in an earlier study by Bellville. et al." Demonstrating
decreased pharmacodynamic sensitivity, Vestal et al have reported a reduction in response to
both beta adrenergic agonist and antagonist drugs in the elderly.3o From these and similar
reports there is some evidence that age-related pharmacodynamic changes can occur. For the
most part whether these alterations are due to diminished homeostatic mechanisms, chronic
disease, or changes at the receptor or post-receptor remains to be determined.t74 

5

IV. Areas of Particular Interest

Medications are usually beneficial, sometimes of no value, and on rare occasion detrimental in
their contribution to the health of the elderly. Numerous areas are of particular interest with
regard to drugs for older patients. The few areas discussed in this background paper are the
extent and pattera of drug use among older patients; the health promoting benefits the elderly
derive from medications; their ausceptibility to untoward effects of drugs; the potential for new
technologies to benefit the elderly; successful interventions and programs; and selected
deficiencies in current programs and services.
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A. The Extent of Drag Use. The elderly take prescription and non-prescription drugs to a

greater extent than younger persons. This appears to be to because their greater use of health

services makes them more likely to receive prescriptions or make selr-medication decisions.

PRESCRIPTION DRUG USE / As previously mentioned, the elderly make up 12% of the U.S.

population. It is estimated however that this group accounts for approximately 30% of all drugs

prescribed in the U.S."' In 1902 a11 consumers spent S14.5 billion for prescriptions dispensed

by community pharmacies." The elderly's precise proportion of that cost is not known, but if it

was 30% that would be 54.35 billion. An FDA study found that those over 75 years of age

received the most prescriptions in 1902, averaging almost 17 annually. The young-old, those 65
to 74, received only 13.6 that year. These numbers are much larger than the avenges of those in

the 55 to 64 age group (9.3 prescriptions) and the 45 to 54 age group (6.9 prescriptions).ts

The 1985 National Ambulatory Medical Care Survey of office based physicians found that elderly

women accounted for 12.5 percent of all visits and 17.7 percent of visits in which drugs were

prescribed; elderly men accounted for 8.0 percent of visits and nearly 11 percent of visits

involving drug prescription.3t Overall at least one drug was prescribed or provided in over 60
percent of office visit by those 65 years of age and older.

OTC DRUG USE / Self medication as part of self-care seems to be one of she most important

and frequent health maintenance actions taken by the elderly. A recent study of rural elderly
found 65% of those surveyed to have used over the counter (OTC) medications in the previous
two weeks, with women tsking more than men." This was consistent with findings from an

earlier study of an elderly population in which 64% had taken OTC medications; again women
used more than men.t Respondents in this study reported consuming in a one day period an

average of 1.74 prescription drugs and 1.13 over-the-counter drugs."

B. Patterns of Drug Use, Drug use patterns in the elderly vary according to the populations in

which data is collected. The best defined data comes from ambulatory elderly populations. Two

ongoing programs, the Dunedin Program in Florida and the N.I.A.'s Established Populations for

Epidemiologic Studies of the Elderly (EPESE), provide the most extensive and detailed
information about both prescribed and OTC medications in a controlled study population or

cohort. The Dunedin Program which has screened approximately 3,000 elderly each year since

1970 for undetected medical disorders, has also collected patient-recorded information about

prescribed and OTC medication. Over a five-year period 93% of patients in that population took

some medication, with a mean of 3.7 medications at the time of interview. The study also found
women to be consuming more than men, and drug use increasing with advancing age.se The

most common therapeutic indications for alt drugs were antihypertensives, non-nascotic
analgesics. antirheumatics, various vitamins and cathartics. Striking changes over the five year
period include an increase in mean drug use (from 3.2 medications) and a considerable increase

in nutritional supplement usesa

The EPESE project, a community-based surveillance program funded by the Nations: Institute of

Aging, is being conducted at four research sites; New Haven (Yale University). East Boston

(Harvard University), rural Iowa (Univesity of Iowa), and the Piedmont area of North Carolina
(Duke University). Extensive information regarding both prescription and OTC medication use is
being collected as part of these in-home surveys of between 3,000 to 4,500 community elderly.

The first published report of medication use in an EPESE population was from Iowa where gS%

of patients took some medication, with the mean being 2.07 drugs In this population medication

use increased with age and was greater in women." The most common therapeutic indications

for drugs were cardiovascular, analgesics. vitamins and nutritional supplements. gnstrointestinal
products and CNS agents. Analgesics, vitamins, and GI agents (e.g., laxatives) were the most

frequently taken over-the-counter therapeutic categories in town among rural elderly." In fact,

products classified as 'analgesics and antipyretics" constituted over 39% of the reported OTC drug

use; and three most frequently mentioned categories accounted for more than 94.1% of this use.

While the Dunedin and Iowa populations and methods are not comparable, the most

distinguishing difference is the apparently greater use of drugs seen in the Florida population.

Additional information about commonly prescribed medications for ambulatory elderly comes

from a variety of sources. The most recent information (1906) is from two electronic data bases:

IMS America Ltd. (Ambler. PA), and Pharmaceutical Data Services [PDS) (Scottsdale, AZ).?""
The top five therapeutic classes prescribed for the elderly according to the IMS data were

digitalis preparations, diuretics, beta-blockers, nitrates, and antiarthritics. The PDS data,

reflecting prescription drugs dispensed, showed the top five drugs for the elderly to be

hydrochlorothiazide and triamterene, digoxin, potassium chloride, nitroglycerins and furosemide.

Drug use patterns from institutional settings are less well defined. A 1976 survey of long-term

care facilities found that most patients received between 4 and 7 medications with the mean

being 6.1 drugss" The most common therapeutic indications were cathartics. analeesics.

tranquilizers, sedatve/hypnotics. and vitamins. According to PDS, the top five drug products

dispensed to elderly nursing home residents in 19a6 were digoxin, furosemide, potassium
chloride, dipyridamnole and nitroglycerin ' This pattern reasonably reflected the frequency of

use these products had among non-institutionalined elderly that year. In alarming contrast, the

sixth and seventh ranking drugs among elderly nursing home residents were haloperidol and

thioridunine HCI; among non-institutionaliced elderly these same agents ranked 99th and 90th
respectively.5' This report also revealed that during the first quarter of 1986, 59.2% of the

elderly in the nursing homes received 4 or more prescriptions, compared to 35% of the non-
institutionalired elderly.
Drug usage in hospitalised elderly is -ailable from a variety of sources. A drug use surveillance

project on a geriatric specialty unit found 500 of 521 patients to be given medications. Patients
observed during the study period were given an average of 6.1 medications. In order, the most
frequently used drugs were diuretics, antibiotics, beonchodilators. and analgesics'n Another

study of 56 hospitalized elderly patients reported the mean drug use to be 4.1 medications
prescribed for chronic use with the most common therapeutic indications being cathartics,
analgesics, vitamins, diuretics, and cardiac drug.."
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C. Health Premotie Bene..ts of Dreg Therapy. Health promotion strategim. plarticularly in
older populations moot clearly rely on both sociat-behavioral snd medical strategiea. Many
maladies of old age can be traced to health risk behaviors of ycoung adulthood, and as a rmult
prevention is often viewed as having little value as a health strategy afte 65 yearn of age.
Kannel and Gordon have suggested 'that because of the relatively high incidence of mortality in
the elderly the absolute impact of preventive mensures short-term may actually be greater in the
elderly than the younger despite a lesser relative impact."

Since that suggestion, made in 1977, the preventive value of treating diastolic-systolic
hypertension in the elderly has been demonstrated. The V.A. cooperative study demonstrated a
54 percent reduction in fatal and nonfatal cardiovascular events in the 60 years and over age
group." The Hypertension Detection and Follow-up Program found that older patients receiving
drug therapy according to structured guidelines (otherwise termed stepped-are') had lower
incidence of stroke and lower mortality than age matched controls referred to their usual regular
care" for management." And, results from the European Working Party on High Blood Pressure
in the Elderly Trial have shown dramatic reductions in morbidity and mortality among drug
treatment subjects over a seven year period." Of course the importance of attentive monitoring
during treatment cannot be over emphasized; anti-hypertensive medications are among the most
widely implicated contributors to adverse drug reactions in the elderly (reviewed later in this
paperj.

The efficacy of influenza vaccine was evaluated in nursing homes of Genesee County. Michigan,
during the winter of 19g2-83. Investigators found the we of influenza vaccine to reduce both
incidence and severity of influenca virus infections among the elderly." A positive cst-
effectiveness analysis of influenza vaccination programs for the elderly was reported comparing
medical costs and health effects between vaccinated and unvaccinated elderly from 1971-1972
through 1977-197gP Despite belief in the preventive value of the vaccine, medical compliance
with recommendations for its use has been poor, institutional poticy appears to be the bhst means
for accomplishing wide spread immunization.4

Disability and immobility are associated with fractures in older persons; and fractures are
associated with low bone mass.
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The N.I.H. estimates that about 1.3 million fractures a year can

be attributed to osteoporosis in people aged 45 years and older.t° As one of the most prevalent
afflictions of advancing age. osteoporosis-related vertebral fractures burden one-third of women
by age 65. By age gt hip fractures, usually associated with osteoporosis, will have stricken one-
third of the women." An effective means of preventing the loss of bone mess in postmenopausal
women is regular use of estrogen therapy, particularly when combined with calcium
suppleinents.a '5 The FDA recently acknowledged this preventive indication to be an
effective use of estrogens when taken for 21 or every 28 days and combined with calcium
supplements and exercise.

A variety of useful but less well documented preventive and protective actions of drugs have
been reported. For enample, a case-control study of 300 catarictapatients and 609 controls found
a protective effect from long-term use of aspirin-like analgesics. Such findings clearly require
methodologic scrutiny and additional investigation. But they also ought to encourage the
continuing search for agents with potential for preventive/protective impact on common disabling
conditions of advanced years.

D. Health Risks sad Prublems Asauclaed With MedicatIon. The major areas of concern with
regard to health risks and problems associated with geriatric drug therapy can be organized as
bio-medical. behavioral, economic, and health policy/health services. Conversely, these areas also
represent important targets for drug oriented health promotion interventions. In general, issues
reviewed independently in this background paper (e.g. adverse drug reactions, compliance, costs.
access, and attitudes) are very much interdependent, and an integrated approach to solutions is
recommended.
DRUG RELATED BIO-MEDICAL ISSUES / Aging is associated with a variety of physical
changes and health problems. Adverse drug reactions also present in a wide variety of symptoms
throughout the body. A major challenge for the clinician is to distinguish between symptoms of
aging and those associated with drug therapy. Mental disturbances, fatigue, depression, and
syncope are examples of complaints that are associated with commonly encountered conditions as
well as frequently prescribed medications.
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t. THe zUPtIDEtOLOGY or ADr.. Just as drug use patterns ary with populations, incidence and
prevalence data for adverse drug reactions (ADRs) is quite dependent on data collection methods
and settings in which studies have been conducted. Multicenter collaborative drug surveillance
programs, voluntary reporting to FDA, cohort surveillance. the control phase of intervention.
demonstrations, institutional or population specific prevalence surveys. and computerized record
linkage of secondcary data sets have provided the most enlightening perspective on ADRx in the
elderly thus far.

The Boston Collaborative Drug Surveillance Program (BCDSP) formalized and standardized
clinical data collection on medication we and effects in a consortium of hospitals. Routine
screening procedures have been wed by BCDSP to correlate patient factors and drug response.
From this effort dosens of adverse effects associated with drug therapy have been identified,
advanced age has been an important variable in several instances (e.g. heparin in older women'
and high dose flurazepam in older patients").

The FDA hbo been collecting reports of suspected and known adverse drug reactions (ADRs)
since 1961. The data has limitations because of the spontaneous and voluntary nature of the
reporting system. Nevertheless, the value of summary information from this data set to alert
researchers and clinicians to drugs worthy of more careful attention should not be overlooked.
Recently FDA data from the 15 year period 1968-82 was tabulated to identify medications which
may came the older patient untoward effects." From this analysis the five generic drug classes
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with the highest reported adverne drug reactions were identified These were, in order,
antiparkinsonian drugs, antibiotics, antiarthritics, antiarrhythrtics and diuretics. The most recent
data from FDA spontaneous reporting indicates an overall rate of 8.5 ADR reports per 100,000
population; the rate among those 65 and older is nearly double that."

Drug induced admissions to hospital were examined along with other iatrogenic causes of
hospitalioation at a 769-bed urban teaching hospital." In that institution 4 2% of admissions
during two summer months were attributed to medication; half of which were considered by the
investigators to be potentially avoidable. Medications accounted for 77% of all iatrogenic
admissions. The average age among alt iatrogenic admissions was 55 years. Another report of
293 admissions to a family medicine inpatient service found 15.4% to be drug-related with almost
one-half occurring in patients 60 years of age or oldere"
The occurrence of ADRs during hospital stays provides another perspective. During March and
April of 1981 records for all admissions to Denver's VA Medical Center were reviewede" In this
study the occurrence of hospital associated iatrogenic complications for veterans aged 65 and
older was compared with younger patients. The younger group had no complications caused by
drug reactions while 17.7 percent of the older group experienced an ADR. This rate is consistent
with those reported in other studies."e" The differences between hospitals are perhaps due to
the use of different criteria for determining a drug reaction.
Growing awareness of aging has stimulated an increasing number of investigators to use large
computerized data sets to focus on drugs for their possible etiologic part in common problems of
old age. Two examples for illustrative purposes are included. (1) An association between
psychotropic drug use and hip fractures has been identified using computerized Medicaid files;
dementia as a confounding variable did not appear to influence the results." (2) A slightly
increased risk of hospitalization because of gastrointestinal bleeding has been noted among elderly
users of nonsteroidal anti-inflammatory drugs compared to nonusers at the Group Health
Cooperative of Puget Sound.

6
"

X. FAcroas CONTRstIrBUi TO AnR.. It's estimated that at least 60 percent of adverse drug
eactions are an extension of normal phurmacologic action.",ea Because most adverse effects are

pharmacologic and usually well-known minor reactions, many should be preventable with more
careful prescribing, monitoring, and patient education.
Elderly patients are at a higher risk of developing drug reactions than the general population.
Several factors are known to predispose older persons to this excess risk. The first, and perhaps
strongest factor is multiple drug use. Perhaps the first approach to preventing adverse drug
reactions is to limit the number of drugs. This would not only reduce the chances of side effects
occurring, but also reduce the possibility of drug interactinas.

Polypharmacy The incidence of polypharmacy or multiple medication use in the etderly in
substantial."

5
'4 One of the major associated problems is adverse drug rectionslo 0 Williamson

and Chopin found an increasing prevalence of ADRs as the number of prescribed drop
increased, occurring in 10.8% of those taking one drug and 27.0% of those taking sixc.' Another
study of ambulatory elderly with dementia also found an increased incidence at ADR's with an
increased number of medications.

0
'

A sumber of factors contribute to the problem of polypharmacy. 7 Patients who use maltiple
physicians and pharmacies run the risk of receiving drugs that are therapeutic duplicates and
drugs that interact since the health care professionals they see may not be completely informed
about other prescriptions. In additions there is a greater risk of medication errors and/or
noncompliance due to polypharmacy.7'

Puaemnconkinetlc and Pharmtnandyanmlc Changes As previously mentioned, there are a
number of possibly age-related physiological changes that may effect the pharmacokinetics of
drugs in the elderly. There is a possibility of adverse drug reactions occurring when total body
clearance of drugs is reduced either due to decreased hepatic metabolism or renal excretion. This
risk is increased because the higher resulting plasma concentration should corrlate with higher
concentrations at the receptor site with an accompanying chance of enhanced pharmacological
effects. In addition, regardless of pharmacokinetic changes, the elderly may experience enhanced
pharmacodynamic response to drugs.

Often, however, it is difficult to determine which mechaninms, if not both, simultaneously
contribute to adverse drug reactions. For example, a study from the Boston Collaborative Group
has shown that at high doses of flunarpam (- or c 30mg) 39% of patients 70 yeanrs of age or
older, experienced adverse drug reactions. This compared to an incidence of 2% in the same
group taking 15mg/day of flurasepam. A later study of fluranepam kinetics found a prolongation
of its half-life in elderly men."u However, there are several studies of similar benzodiazepines in
which the elderly had greater central nervous system sensitivity than younger subjects despite
having the same drug plasma concentrations.7'77

Drug Interactians Traditionally, the term drug interaction (Dl) has been defined as the
effect -- either favorable or unfavorable -- that the administration of one drug has on another
drug. Only a few studies examining Dl's in the elderly have been reported. In a study of 573
hospitalized elderly1 2.16% of prescriptions written during their hospitalization produced potential
drug interactions. The investigators classified 78.2% of those interactions as avoidable or
probably avoidable. Drug interactions in a 1975 nursing home survey of 562 patients were found
in 58S% of medication orders." Another study of 132 nursing homes and 11,173 patients found
that 2.7% of patients had clinically significant drug interactions occurring. The occurrence of
drug interactions among 1,094 ambulatory elderly was found to be much greater than that in the
institutional populations (15%).at
It is not clear what proportion of potential ding-drug interactions are actually of clinical
significance. For example, in one study 80% of the patients only required close patient
monitoring a opposed to dosage reduction or drug discontinuance.tm Still, the elderly are at an
apparently increased risk for drug interactions as a consequence of the prevalence of
polypharmacy. Also, in individual elderly patients who have altered homenstatic mechanisms and
limited functional reserves, drug interactions may cause significant morbidity.
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There are two major types of drug-drug interactions pharmacokinetic and pharmacodynamic.
Pharmacokioetic drug interactions occur when one drug alten the absorption, distribution,
metabolism, or elimination of another drug. Interactions with the greatest potential for adverse
drug reactions are those involving a decrease in the total body clearance of drup with a narrow
therapeutic index. For example, cimetidine has been shoan to decrease the clearance of
antipyrine. a marker of ouidative liver metabolism." Pharmscodynamic drug interactions occur
when one drug either enhances or diminishes the pharmacological effect of the other drug. This
usually involves arn interaction at the site of action or the receptor level, Of particular
importance in the elderly is the cumulative effect of drugs with different desired pharmacological
effects but similar side effects. For enample, alcohol is reported to significantly contribute to
sedation experienced by patients taking drujs with central nervous system depression side effects
such as antihypertenives of psychotropics.
Drug interactions in an even broader contest include their adverse interactions with disease
processes, foods, or laboratory tests. Drug-disease interactions, although less common than drua
drug interactions, have a greater potential to produce clinically meaninjful adverse effects.S'.
Information about drug-food (drug-nutrient) interactions ts increasing. It is well known that
some foods can alter the pharmacokinetics of drup, but drugs can alter appetite and/or cause
vitamin deficiencie as well." An area of current research interest is the effect of nutritional
deficiencies on hepatic function and drug metabolism." Drug-lab interactions (drug induced
alterations of luboratory values) require careful evaluation and interpretation. They may indicate
drug-induced illness or statistically significant, but clinically insignificant changes in laboratory
test values. With growing interest in self-care and the in-vitro home diagnostic market, it will
be imperative that patients and health care professionals understand that druo may interfere with
test results.a

a. Sto-eqtUvALgNcE AriD GENERICS. Generic prescription products provide a potential cost
savings for the elderly. However, this potential has not been fully realized. The older consumer
has shown reluctance to request generics in spite of potential savings. Reasons include perceived
safety, efficacy, and financial risks; preference for the known product; and uncertainty about
qualitya7aste9

There is a coniderable debate about the use of generic drugs." Since the passage of the 1984
Drug Price Competition and Patient Term Restoration Act, there has been an increasing number
of generic products approved by the FDA.

t
One potential benefit of generics is that they are

usually less expensive than brand name drugs. This should translate to cost saving for elderly
patients. A recent study, however, questioned the cost savings of generic drugs and found wide
variations in the prices of generic and brand name drugas. Some have used this data to conclude
that 'it is not unusual for a generic drug to cost more than a brand name drug.a" It is important
to point out that in this study the consumer usually paid less for generics. Also, the study was
conducted during 1984 before the new law took full effect.
Concerns have also been raised about the efficacy of generic drup in the elderly."'

08
This may

stem from the fact that prior to approval for marketing, the studies required to prove
bioequivalence are single-dose bioavailability studies of only 20-30 young health male volunteers.
In addition statistical variations as great as a 30% difference in generic vs. brand name drugs are
acceptable. Although the question of how this information specifically relates to the elderly
patient is not fully answered, it is important to note that since 19g4 there has not been a
documented report to the FDA of a serious problem with a generic product."
BEHAVIORAL ISSUES / The elderly appear to be particularly vulnerable to their own attitudes
toward taking medications and the attitudes of others providing care. Straut has reviewed the
complexity of behavioral issues as a risk factor in geriatric drug usea" Issues of compliance and
attitudes provide a useful background to the larger topic.

1 COMPLtANCE. Aseuming that a certain prescribed or OTC medication is beneficial,
medication compliance or adherence is imperative to achieve therapeutic success. Numerous
studies have shown, however, that whenever self administration or discretionary action is
involved, patients frequently fail to take their medication as prescribed."9"9 

t t
O' Patient

noncompliance to prescribed therapies can have serious consequences. Fint and foremost,
noncompliance can neutralire any therapeutic benefits of medical care rendered. Second,
medication errors and/or medication noncompliance can lead to adverse drug reactions. Third, it
has been associated with higher cases of hospitalization. longer length of stay in the hospital, and
increased ambulatory visits, resulting in additional and unnecessary diagnostic and treatment
procedures that generate avoidable cnts.intI'
There is conmiderable controversy whether the elderly are less compliant with medications than
younger patients. Two studies among noninstitutionalioed elderly conducted 24 year apart
reported an appeoximately similar medication error rate (59% and 50)%'" Also when the
elderly were compared to a younger population, compliance rates were again similar,.'a"tU
Indeed, noncompliance seems to be associated with an increasing number of drug rather than an
increasing number of years.nt An added dimension compounding the problem at the clinical
level is the fact that physicias tend to overestimate their patients compliance with prescribed
regimens. '"

Patient factors implicated as contributors to noncompliance include behavioral, social, and
personal conmideration. There is difficulty attributing health related behavion, such as
compliance, to the aging process. Not only are there methodological constraints (prevalence data
vs. life course incidence data), but health behavior is also related to the ocidal circumstances and
historical content of an individual's life.t' Nonethelesa an individual's perception and response
to illness clearly influence his/her drug-taking behavior. ' Eraker et aS. have proposed a model
for patient behavior which combines components Becker's earlier Health Belief Model and patient
preferences."' This thoughtful approoch to the issues of compliance contends that the master is
one of shared responsibility between physician and patient. One premise of this model is that the
physician's responsibility is inversely related to the degree of patient participation; thus, the less
responsible the patient, the more no must be the physician.
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Social isolation has been found to play a significant roll in noncompliance."" A large proportion
of older Americans live alone, increasing their likelihood of having compliance problems. In
addition, one-third of the approximately 20 million Americans classified as illiterate are 60 years
of age and older"' compounding the potential risk of misunderstandings or lack of knowledge
about therapyt"' Other patient factors include personal impairments such as difficulties with
vision or memory or learning disabilitiest"'e"' and physical limitations imposed by arthritis or
other handicaps.' There is also evidence that some nonadherence in the elderly may be
intentionali"' and perhaps represent intelligent noncompliance ti In addition, it appears that
economic issues play a role in noncompliance among older persons. A 1906 AARP telephone
survey of a population (sample size not avnilablo) 45 years and older found 13% of those deciding
against having prescription filled doing so because of coat."

s. AtTTUDES. Provider attitudes mua place the elderly, especially the poor elderly, at an
increased for substandard medical care."' In spite of more prescriptions per office visit for
older patients,' office practice encounter time with older patients is apparently less than with
younger patients."

t
Perhaps this results from a perpetuation of the agism myths which Surgeon

General Koop sees as self-fulfilling prophecies." Wetle has suggested that this may partially be
attributed to misapplication of population-based data."' Applying average life expectancy data
in making individual management decisions deprives the patient of credit for surviving to the
moment of care: the more appropriate issue is the life expectancy beyond this encounter for the
individual patient.

ECONOMIC ISSUES / More than 30% of the national health care budget is spent on care for
older Americans. Nevertheless, this does not come close to covering the full enpense of health
needs of the elderly. Beyond this, out-of-pocket payments and third-party payors account for
additional health expenses.

P c1 PsoONAL axPNsEs. A high rate of use and the large out-of-pocket expenditure for drugs
place economic concerns on a par with safety and efficacy as important medication issues to be
faced by the elderly. There are more elderly, and more of them are using more enpensive drugs.
Prescription prices in the U.S. rose 56% from January 1901 to June 1985: this far out-paced the
Consumer Price Index which grew 23% over the same period. National telephone surveys by
AARP in 1905 and 1906 found 62% of the elderly to be taking prescription drug on a regular
basis, with just less than half (45%) receiving some assistance from insurance or other health
coverage. Among those without assistance the number of older patients paying more than $40
each month increased from 24% to 34 %.a The extent of poverty 112.4% in 1986) among older
Americans has remained at or near current levels for several years.

t
'

Currently, Medicare coverage for outpatient medications moving through legal hurdles and final
implementation. Overall the potential cost of drugs under Medicare depends on the number of
participants, the number of units per participant, and the unit cost of medications prescribed.
Each factor is rising. In 1967 less than 78% of Medicare beneficiaries were taking medications;
by 1900 the proportion had grown to more than 00%. Over that same period the average number
of prescriptions per beneficiary grew from 10.4 to 12.1 annually. Because prescription size (doses
dispensed) has increased over that same period the growth curves cannot be compared, but the
average prescription cost more than doubled going from $4.00 in 1967 to S.05 in 190, in 1984
the cost for Medicare beneficiaries was over $10.00 per prescriptioni"'
Although there are some state pharmaceutical assistance programst" Medicare does not pay for
outpatient drugs at this time. They will, however, reimburse for drugs administered as part of an
office visit, with the notable omission of influenna vaccination. Perhaps Medicare use of health
maintenance organizations in the future may change this policy.1

tt
For elderly patients that fall

below a certain income level, Medicaid coverage of medications is available. In 1906 an
estimated 6.6 percent of the elderly were covered by Medicaid insurance"'a A recent study
analyzing different Medicaid cost-saving prograus found that the elderly had less access to
essential" medications [as determined by an expert panel (e.g., insulin, thiazides, furosemide,

digoxin)J. The use of generic drugs may be an approach for patients and third parties to
reduce medication costs.

New factors in understanding the cost of prescriptions are encountered each year. An estimated
5% of physicians are now dispensing drugs they prescribe, with nearly one-third of office-based
MD's expected to do so "within a few yeors." It's probably too early to appreciate the full
impact of physician dispensing on drug costs for the elderly, but analysis by the Pennsylvania
Department of Aging in the fourth quarter of 1906 found that elderly patients paid nearly S2.00
more per prescription when doctors dispensed the medication. The report did not indicate
whether wholesale cost or quantity dispensed had been controlled in the analysis."

t

2. PAYEtNT AtD ntRzURs nNtgn. A major activity now under legislative consideration and
enactment is the reimburnement of outpatient drugs for Medicare beneficiaries. Regardless of
the exact outcome of this activity by the current Congress, this area will be of major interest for
health economists and government officials for years to come. Although the primary concern of
Medicare beneficiaries is the substantial out-of-pocket costs associated with prescription drugs,
the primary concern of government officials is the cost of such a provision 

tt
3 Given the finite

dollars that Congress envisions for this benefit and the demographics of this benefit as a dramatic
growth area, further refinement and adjustment will almost certainly occur with the introduction
of the benefit.

At the request of the Health Subcommittee of the Senate Finance Committee, the Office of
Technology Assessment (OTA) has submitted an examination cost containment strategies and
possible approaches appropriate to drug coverage under Medicare

t
" Some (but not all) of the

specialized cost-containment mechanisms offered for further exploration by OTA include various
forms of price setting, provider and patient incentive programs, beneficiary cost-sharing
programs. Federal grants to state pharmaceutical assistance programsn and developing a federal
restrictive formulary.
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Options for defining drug coverage under Medicare are limited. Comprehensive coverage,
acknowledged by OTA to be the most expensive, might include all prescription drugs or alt drugs
prescribed for documented chronic diseases. Over-the-counter medications could be a component
of this program. A limited coverage approach, on the other hand, could finance only selected
therapeutic categories or targeted sub-populations (e.g.. poor elderly or nuning home residents).
Some options for specifying drug groups for coverage included determination of 'life-sustaining
drugs by medical consensus, identifying drugs likely to prevent hospitalization with its associated
costs, and approval only for drugo (or drug products) for which the manufacturer can
demonstrate specific evidence of efficacy and safety when used by elderly patients. A third
option available under Medicare is phased-in implementation drug coverage. This approach
could allow for administrative consideration of changes in clinical practice standards, and benefit
from accumulated program enporiencrXtt
HEALTH POLICY AND HEALTH SERVICE ISSUES / The delivery of health services and the
implementation of health policy are indicators of society's eXpectations for health promotion.
The drug component of a larger strategy is reflected in these selected examples.

X. MEDICAID. Although only 6.6% of the elderly were covered by Medicaid insurance in 1986,
these were by definition among the teast able to afford out-of-pocket health expense ss" Efforts
to reduce costs and focus benefits under Medicaid have been a dominating health policy issue at
the state level for several years. An analysis of the effects of a 11.00 copayment compared to a
monthly limitation of 3 prescriptions found Medicaid's monthly savings under the two systems to
be comparable.'m However, the proportion of essential medications [see pg. E-101 obtained by
recipients was greater under the copayment arrangement.
One approach has been the adoption of a generic formulary for Medicaid recipients by Alabama.
Under that State's provisions, reimbursement for brand name drugs will not be made when
generic equivalents are available. In another tack coverage of most asti-anxiety drugs was
discontinued by Kansas; while coverage of psychotherapestic drugs has been added by
Arizonaa.31

Recently three states (Florida, Iowa and North Carolina) adopted Medicaid service programs that
are preventive in nature, but none of the three were directed at drugs or targeted the elderly. In
19t5 Michigan adopted a therapeutic drug utilization program to identify Medicaid recipients at
risk for drug induced illnes."

t
a In view of the higher rate of ADRs among the elderly, successes

in this program ought to have greatest benefit for older recipients of Medicaid.
In view of the the increased general use of medicationnsma'sl (and psychotropic drugs in
particular") preadmission screening of applicants for nursing homes may shield some from
overmedication while perhaps leading to more appropriate therapy for those admitted. Minnesota
recently adopted a nursing home applicant screening program, and Massachusetts was considering
the same in mid-1985.13

t

X. M ItltRe. An average 17% annual increase in Medicare expenditures between 1967 and
1983 prompted the shift to a prospective payment system based on diagnostic related groups
(DRG's). This change in the reimbursement system was accompanied by increased rates of
hospitalization for elderly Medicaid nursing home residents in Wisconsin' " Higher drug usage is
usually associated with hospitalization; whether this occurred in this population is not known.

In spite of changes since 1983 Medicare costs continue to rise; and rising health care costs have
financial impact on the elderly. In dealing with the issue the 100th Congress seems to favor an
approach which will limit out-of-pocket health expenses to 12000 annually.t" Proposals to
expand Part B to include outpatient prescription coverage received wider support in 1987 than in
previous years. Under consideration is a requirement that participating pharmacies would
consent to offer medication counseling to all eligible program participants.

Prescription drug assistance under Medicare could include policy features designed to improve
overall drug therapy. The OTA background paper on options for drug coverage by the Medicare
Program included several policy features that might accomplish this end. "' Among the options
outlined were concepts of periodic professional review of drug regimens, limiting the number of
prescriptions that can be funded, requiring a single dispensing pharmacy site, rewarding safety
and toxicity studies targeted at elderly patients, and providing incentives for user-friendly
packaging and labeling as well as patient education services.

s. HEALTH MAINTENANCE ORcANIZATIONS. Medicare recipients have been able to join an HMO
since April 1985. During the two years following enactment of the legislation allowing thbis
choice, slightly more than 900,000 (5 5%) of the eligible Medicare recipients had done so"'s
However, serious questions have been raised about the long term feasibility of a prepaid
capitation system of providing health services for the elderly. t"131 In some instances the
actuarial basis for capitation payments does not reflect the population served, also, if treatments
are influenced by financial self-interests the patient may suffer. In addition, a few early
providers have allegedly devised enrollment campaigns which made access to enrollment sites
difficult for frail or handicaped elderly. It is clearly in the interest of HMOs to promote health
and prevent disease among their members; whether medications become an important facet of
their strategy remain to be seen. There is some evidence that annual prescriptions per person is
approximately unchanged in older subscribers but declines among younger subscribers following
enrollment in prepaid health plansc.i

a. PHARMACY sERVICns. Interest in mail-order prescription services has increased in recent
years. Although its advantages and disadvantages have been debated in hearings and editorials,
rigorous evaluation of the risks and benefits is tacking. Costs, counseling, error rates,
convenience and access are the usual issues addressed. Proponents cite advantages that include
savings due to an economy of scale, better ability to monitor therapy because of less switching
between pharmacies, and convenience for less mobile patients.

t m
Detractors claim higher error

rases, less personal counselingtta and even higher costs. In 1905 an Arizona based study
reported that a 4% savings in unit costs ws offset by a 9% higher utilization by mail-order
msenrtat It reported that changes in therapy for older usen brought about more frequent

ordering and increased wastage.
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Labeling and packaging of prescriptions for older patients ought to take into account the
possibility of visual impairments and confusion about products of similar size and color."' Many
pharmacist use special services and 'senior discounts' to attract the older patients. If such
programs succeed in establishing client loyalty, the opportunity for regular counseling and ADR
monitoring should benefit the older patient.
"Brown Bag' projects are programs in which elderly are encouraged to bring medications to a
convenient location for review and counseling. Their focus is the ambulatory older aopulation,
and their purpose is to detect potential medication problems and correct those that need attention.
One program has reported appronimately 88% of participants need reinforcement, clarification,
education, or health provider follow-up.

10

S rRAUD. The elderly seem to be less suspicious of medications that do not produce their
promoted or expected results.

1
" Among 172 aider respondents loge 60 or older) to a 1984

survey, one-half reported purchasing a health product that did not work and just over one-half
of those (53%). suspected it to be quack medicine. While appropriate cautions regarding
interpretation were stated, the authon pointed out that the elderly are particularly vulnerable to
fraud and the consequences of quackery because they are more likely to suffer from conditions
for which many quack medications are promoted.

5 ADVERTIStNG. The claims that OTC as well as prescription drugs portray, either directly or
indirectly, to the elderly are an area of continuing concern. Surveillance of the prescription drug
claims relating to the elderly that are made directly to consumers or through health practitioners,
will continue to share an area of high interest and surveillance by FDA.

E. Developing Technologies. New technologies in information management, drug products, and
health service delivery bode well for improvements in drug therapy for the elderly As
computerized expert diagnostic systems become more user-friendly, the power of knowledge
previously available only through years of experience should make extensive information
available to all that care for elderlv patientss Public awareness of the special needs of older
citizens has served to stimulate the application of new technologies in area which benefit the
elderly.
In the future, advances in technology are expected to result in the development of new dosage
forms and new drug entities that will be more convenient for older patients as well as more
specific and efficacious in their pharmacologic effectls iOOIO A number of novel drug delivery
systems are currently being developed.

t
l For example, transdermal delivery systems can extend

a drug's duration of effect, and therefore should assist in improving compliance. Biotechnology
advances are also expected to result in the development of numerous new therapeutic
entities .i...i. A number of pharmaceutical firms are currently working to develop new drugs
that might reverse congnitive losses in Alzheimer patients.tO9
Geriatric assessment units have been referred to as examptles of "new technologies" in health
services, and have grown in number and scope since 1979.1 0 A 1985 survey of 104 units found
that nearly half had begun operation during the previous two years, and two-thirds of the others
increased their capacity during that time. Most (approx. 60%) are outpatient units, and 27% of
those reported "improvement in drug regimens" to be either their itt or 2nd most important
effect.

F. Successful Interneelloss and Programs. Drug related problems in the elderly do not usually
occur in isolation. The several successful interventions reviewed here gave emphasis to a
particular outcome (e.g., compliance, polypharmacy, adverse drug reactions, cost savings), but in
most instances the intervention required multidisciplinary effort and cooperation, and effected
more than one area of need.
COMPLIANCE / The success of drug-related health promotion patient interventions depends on
relevance, individualization, feedback, reinforcement, and facilitation.

t
"' Ten strategies fof

reducing drug errors in the elderly were reviewed by Green et at. in 1986.a"e These investigators
found facilitation to be the most common technique, with no more than half incorporating
relevancy or individualizing intervention, and even fewer using feedback or reinforcement They
concluded that interventions combining interpersonal communication methods, visual materials
and memory-aids had been shown to be effective means of reducing drug errors as well as
related clinical symptoms in the elderly. Several of these studies compared the effectiveness of
different strategies on medication compliance and errors. MacDonald, et al., found no significant
difference between medication counseling and counseling with a medication calendar. Both
strategies significantly improved compliance in comparison to controlsisa Color-coded weekly
medication packaging significantly reduced medication errors when compared to color-coded
conventionally dispensed medications, medication counseling, and no intervention.

t
"' Another

study compared verbal medication counseling alone and in combination with either written
information, a medication calendar, or a seven day medication package.

1
" Attitudes, knowledge,

and compliance in an elderly ambulatory population were ansessed. Drug knowledge was most
favorable effected by verbal instruction alone or combined with a medication calendar. In
contrast, patient reported compliance was improved only by the combined intervention of verbal
medication counseling and use of a seven day medication package. In general, patients felt the
interventions were useful with the notable exception of the medication calendar."n

EDUCATION FOR PRESCRIBING / There is some evidence that physician peer education can
have positive impact on prescribing in general. Studies by Ray and Schaffner have shown that
the prescribing of antibiotics and diazepam improves after receiving education visits from a
physician. 

5
P
t1

.s.. Also, pharmacist provided drug information can favorably impact on the
prescribing of specific drugs or therapeutic classes of drugs .t....t.i. Avorn found improvement
in the prescribing of cerebral and peripheral vasodilators, oral ceyhalosporins and propoxyphene
after education visits by a clinical pharmacist. The program, involving 400 physicians, resulted
in a 14% reduction in Itiiization.ima Hanlon, et al., found the prescribing of the above
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mentioned medications and the number of medications prescribed per patient to be lower than
national Prescribing data in a family medicine residency program with an active clinical
pharmacy Program. e Finally, a controlled study showed that global prescribing practices Were
favorably impacted by continuing education provided by clinical pharmacists and
pharmacologinls.ttt

ADR REDUCTION and SAVINGS / Interventions by clinical pharmacists as consultants in long-
term care facilities (LTCFs) have been documented a being effective. One study of feedback
from the LTCF clinical pharmacist consultant reduced the incidence of medication errors, the
number of inappropriate or unnacessary drugs, and the incidence of adverse drug reactions,
thereby reducing medication and hospitalination costss" In a long-term study evaluating the
initiation termination, and reinstitution of a consultant clinical pharmacist, it was found that
there was lower drug-un, admission, discharge, and death rates during the time the consultant
wns with the facilityt"t A recent paper examining the cost-benefit ratio of pharmacist-
conducted drug-regimen review in LTCFs estimated a net savings of $220 million nationwideis"
Another study monitored advere reactions in 2,771 randomly chosen hospitalized patients during
1969-1976. Nsedications as well as indications for starting and stopping therapy were tabulated,
and records for the 1969-72 period were compared with those for the 1973-76 period. An active
surveillance and ADR reporting program during the second period resulted in a 61% reduction in
the sumber of patients affected by reactions to dra.theraay: with the greatest reductions in the
two age bands over 70 years of age (69% and 99%).'
A novel study evaluating the pharmacist a a prescriber of drugs to previously diagnosed LTCF
patients, found them to be more effective than physicians in terms of number of drugs
prescribed lower number of deaths, and increased sumber of patients discharged to lower levels
of care. t The significance of this study may not be the role of the pharmacist as an
independent mid-level practitioner but extrapolating this information to include the pharmacist as
an integral part of a multidisciplinary team.
MULTIDISCIPLINARY COOPERATION / Nursing initiative at one teaching nursing home has
targeted reduction in cathartic drug se as a priority .' In nursing homes conflicting schedules
limit opportunities for personal contact and direct dialogue among professionals. Although. drug
regimen reviews conducted by nursing personnel in Iowa intermediate care facilities have
identified a variety of problems, widely variable physician responsiveness to reports and
recommendations has been reported."7 In Georgia Longe et al. foa-d that written
recommendations of consultant pharmacists in skilled nursing facilities were usually effective,
with 72% of drag-dosage recommendations and 90% of laboratory test recommendations being
acceptedias In North Carolina an interdisciplinary team review approach to drug therapy
recommendations resulted in a reduction in the number of medications at one long-term care
facility. is

V. Priorities and Recommended Programs to Address Areas of Concern
THE AGING PROCESS and DRUG DEVELOPMENT / Basic research into the aging process
and the diseases of aging is needed. Distinction between aging processes and disease processes is
not possible in many instancesa'm Investigation into the physiology of aging will contribute to
needed understanding of pharmacodynamic changes and guide drug development specifically
beneficial to older patients. Health promotion and disease prevention initiatives should benefit
from this basic research and, perhaps lead to the development of products that will enhance the
quality of life in later years.
DRUG TESTING / In the past, there have been few carefully carried out geriatric clinical drug
trials that investigated the pharmacokinetics and pharmacodynamics of drugs in older patient
samples.i" However, in recent years there has been a steady increase in information about these
areas of interestirs FDA labeling guidelines were revised in 1979. These guidelines directed
that prescription drug labeling feature special age group indications or precautions."' It is now
common for FDA new drug applications to include analyses relating age with drug responses."'7
Evidently Phase III clinical trials are now less likely to have excluded subjects on the basis of
advanced age. At FDA, Dr. Temple expects to have a formal drug testing proposal in place in
1987."' Although there are some disagreements about the specifics of the proposal,"t' a number
of professional groups are encouraged by the FDA's requiring the inclusion of formal testing of
new drugs in the elderly and improved labeling of such information. Once a drug testing
regulation is approved, the clear need will be for more studies of currently marketed drugs
(Phase IV) in older patients.
Clinical drug trials in which subjects are stratified on age and factors known to alter drug
disposition are controlled. These studies are needed in order to identify agents for which
pharmacokinetic changes are truly age-dependent. This approach to testing would provide
elderly patients with maximum benefit at minimum risk and allow companies developing new
drugs to inform prescribers of tirue factors effecting dose.
POST-MARKETING DRUG SURVEILLANCE / The field of pharmacoepidemiology. or the
study of drug 03e and drug effects osing specific epidemiological methods ha emerged in recent
years."' Interest in post-marketing surveillance (PMS) of drugs and their effects is evident in
several sectors, including the government. the pharmaceutical industry, and third party payors.

t
"

Invessigations carried out once a new product has been marketed (Phase IV studies) can include
careful assessment of pontaneoua reports, additional clinical trials, cohort monitoring, and case
control studiesi"' Two primary objectives of PMS are an assessment of efficacy and toxicity
under conditions of actual clinical use, and an evaluation of the relative impact on approved
indications."t'

There are a number of data-bases which investigators utiline to study drug ae. some of which
were previously mentioned in this paper. Recently, there has been great interest regarding the
effects of non-steroidal antiinflammatory drug since they are no widely used in the elderly,
several studies utilizing the Medicaid Drug Event (Compass) Data Project 1'0 The Boston
Collabortive Drug Surveillance Programli' The American Rheumatism Association Medical
Information System (Aramris)I" and the FDA data-base have been published."'
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In view of the evidence that older patients are at higher risk of adverse drug reactions and may
exhibit atypical response to therapy. PMS in populations 65 years of age and older seems
particularly advisable. Presently there are limitations due to the inherent nature of the data-bases
themselvestM and the lack of a comprehensive national system."' There are, homeveer
encouraging signs that the field of pharmacoepidemiolom, will continue to emerge and play an
important role in knowledge of drugs and the elderly.
LACK OF TRAINED PROFESSIONALS / Specialized knowledge of clinically important
pharmacokinetic and phatmacodynamic changes that often accompany the aging process are
needed for prescribing for the elderly ISt8O It has been persuasively argued that many problems
associated with prescribing can be avoidede69ar and yet about half the physicians delivening care
in geriatric assessment units have no special training in care of the elderly 

t 50
Specialty training

programs in gerontology and geriatrics offer one approach to imparting the specialized knowledge
needed to avoid such problems. Unfortunately projections of population growth, particularly in
the numbers of frail 'old-old', strongly support the contention that requirements for geriatric
specialists over the next decade will not be met.1i0s191tit193 At present there are 66 geriatric
medicine programs and 27 geropsychiatry programs in the U.Si

5
A new fellowship program to

train 4-6 physicians in geriatric clinical pharmacology will begin in 19gggt At a broader and
more basic level, medical schools are providing only minimal training of geriatrics.t"'
Federal law mandates that a pharmacist review the drug regimens of all LTCF patients. This
regulation has resulted in decreased exposure to unnecessary drugs and an associated decline in
the cost of drugs in nursing homes. In addition adverse drug reactions and subsequent
hospitalizations have also declinedias Although this role is established, there are only three
accredited pharmacy residencies in geriatrics, and ten funded geriatric pharmacy fellowships in
the ULS.

t
9

8t
" A 1985 survey of U.S. Schools of Pharmacy found that 40 schools planned to

incorporate an AACP developed text on geriatrics in their coursework.
t
1

t
At least 10 schools

indicated plans to offer geriatrics courses not previously available. The Geriatric Education
Centers (GEC) Program has also stimulated expanded training in geriatric drug therapy.

t
'

Whether responsibility for drug therapy management of elderly patients should be a shared or
independent exercised, there is agreement that neither medicine S nor pharmacy

m0 55m
"o will

provide an adequate number of specialized practitioners in the near future. Interdisciplinary
training programs designed to enhance cooperative relationships between physicians, pharmacists
and nurse-specialists should shorten the period during which the elderly can anticipate the
shortage of geriatric drug specialists.

REIMBURSEMENT FOR SERVICES / Among issues usually associated with Medicare
reimbursement, medication for the elderly is not typically considered. However, the opportunity
(or risk) to receive medications begins with access to the prescriber and so reimbursement policy
that effects access will probably effect drug utilization patterns as well. The American College
of Physicians has recently published a position paper on alternative Payment approaches for
Medicare in which it suggests that inequities in the present reimbursement system 'induce
physicians to provide technologic and procedural services as opposed to cognitive and
interpersonal services such as history taking, preventive health care, or patient education and
coonseling.""

FINANCING / As immediate assessment of the probable financial consequences of ambulatory
drug coverage under Medicare is needed. The potential impact of such coverage on prescribing,
pharmacy services, and self-care practices has not been studied.'"

Vt. Semnary
Drug therapy represents an important approach to promoting health in the elderly. Rational and
judicious one of medications can enhance the quality of life for older patients with chronic
diseases. Wide variations in body compositon and organ system function exist among older
persons. Consequently the clinical management of individual elderly patients demands caution
and an appreciation of the possible variations in drug response. Respect for these nuances in
drug response are essential to rational prescribing for the elderly.
It appears that drug usage in the elderly is considerable in terms of medications taken and
associated expenses. There are also patterns of medication ase which, while easily understood,
suggest the need for greater prescribing forethought in subsets of the 65 and older population.
For instance, increased prescribing for and general we of medication among older women; an.
increase in the number of medications with advancing age continues into the ninth decade of life;
and more medications ordered in settings where higher levels of care is provided.
Changes in pharmacokinetics and pharmacodynamics can contribute to adverse drug reactions in
the elderly. Polypharmacy (a major reason for drug interactions) and non-compliance
(particularly excessive dosing) can also contribute to the incidence of ADR. It is often difficult
to predict the specific cause making advsiable the wse of lower initial doses with careful dose
escalation titrated to therapeutic response.
As new drugs designed specifically for geriatric needs are developed, as additional training
programs are funded, as new technology raises health costs in general, and as the number of
elderly over 75 increases, the questions of 'Who pays?' and 'Hoa much?' take on eves more
challenging dimensions. The issues to be faced in providing affordable. safe, and effective
medications for older people in the U.S. are plentiful today, but will surely be even more
numerous beyond the year 2000. 1988 is not too soon to begin to address them.
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DRUGS AND THE ELDERLY

T. FRANKLIN WILLIAMS, MD
Director. National Institute on Aging,

National Institutes or Health, Bethesda, Maryland 20892

As the US population grows older, there is an increasing need to understand how drugs
work in the elderly. Bodily accommodations to aging. but more importantly, disease

states that occur in the elderly, must be studied to ascertain how drugs affect health
and well-being. Assuring proper testing and surveillance of drug use, as well as ef-
fective clinical research in the elderly, are important means to this end.

Key Words: Aging; Drugs; Disease states; Drug studies

'FOR THE ELDERLY, this may be the age
of safe surgery and dangerous medicine."'
Since this statement was first made in 1972,
little has changed in the field of geriatric
medicine except that the importance and ur-
gency of our imperative has become clearer.

I believe we all recognize now that we
are in the midst of a worldwide demograph-
ic revolution. Europe and North America
have the highest percentages of people over
the age of 60, but other regions of the
world are experiencing very rapid increases
of their populations of elderly. In the Unit-
ed States, between now and the year 2020
(which is within the expected lifetime of
almost everyone at this symposium), the
number of persons age 65 and older will
double, from 27 million to more than 52
million; they will, by then, represent 200,o
of the population.

The even more rapid increase of the
oldest old, those 85 years of age and older,
presents a more immediate challenge. Again,
in the United States, in the next 15 years,
the number of those in this oldest old group
will double, from 2.6 million to about 5.5
million. Based on current practices, this
will mean a 3007o to 50%o increase in acute
hospital bed days and a 50% increase in the
number of nursing home bed days by the
ycar 2000, unless we improve our preven-

tive treatment and rehabilitative care. In
addition, we must develop more effective
and acceptable arrangements for maintain-
ing frail older people in their homes, which
they generally prefer.

Although many more people are living
into their very late years in good health and
vigor, we all know that the prevalence of
chronic diseases and conditions increases
with aging. According to National Center for
Health Statistics' data on the prevalence
of the most common chronic conditions,
almost half of all older people report some
form of arthritis, mostly osteoarthritis.
Such chronic conditions result in progres-
sive loss of ability to carry on daily func-
tions and maintain fully independent lives.
The most recent data from the National
Center for Health Statistics indicate that
approximately 20% of persons aged 75 and
older, and 40% of those aged 85 and older,
require some help from another person for
one or more aspects of daily living.

In the face of these challenges, we need
to deal with a number of issues related to
the use of drugs in older people. We need
to understand how drugs work in this pop-
ulation and clearly distinguish betwccn ag-
ing itself and the effects of diseases.

The previous vicw, that aging is inevi-
tably associated with a progressive decline
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in the function of virtually all body organs,
is being challenged today. In recent studies,
more sensitive approaches have been used
to identify older persons with various dis-
eases, and those free of disease have shown
remarkable organ function into their seven-
ties and eighties. One of the best examples
involves cardiac function. In studies recent-
ly reported by Rodeheffer et al,' ostensibly
healthy, normal volunteers in the National
Institute on Aging Baltimore Longitudinal
Study of Aging were first screened for even
subtle degrees of heart disease using radi-
oactive thallium scans of the heart during
exercise tolerance tests. Approximately 500%6
of the subjects in their seventies and eight-
ies had evidence of areas of poor perfusion
of the heart muscle, indicating some degree
of coronary artery disease. When the re-
maining 50% with normal tests were stud-
ied for cardiac output during standard stress
tolerance tests, participants in their seven-
ties and eighties had the same range of
maximum cardiac output as the younger
participants, with no evidence of an age-re-
lated downward trend. There were changes
with age in the way the heart responded to
exercise, namely, less increases in rate but
greater increase in stroke volume. How-
ever, the study clearly showed that overall
cardiac output can be maintained into the
very late years if coronary artery disease
does not develop.

The brain is another organ that, in the
absence of disease, functions effectively
and efficiently into the late years. Positron
emission tomography, using radioactively
labeled 2-deoxyglucose to measure brain
metabolism, showed no significant age-re-
lated change from age 20 to age 80 in a
group of healthy men. Longitudinal studies
of mental function have shown only mini-
mal changes in intelligence in individuals as
they age.'

Studies of the aging kidney are of partic-
ular importance in relation to pharmacoki-
netics. Early studies indicated a significant
downward trend in glomerular filtration
rate and renal plasma flow with aging in
normal individuals. However, most recent

studies of healthy individuals conducted in
the Baltimore Longitudinal Study popula-
tion gave quite different results. In approx-
imately 30% of the participants, there was
no change in glomerular filtration rate with
aging; in 5%o there was an actual increase
in glomerular filtration rate with aging; in
the remaining 65%o, there was a moderate,
sustained decline with aging.' Thus, one
cannot say that aging, in the absence of
disease, is invariably associated with a de-
cline in renal function. More importantly,
we must be aware of the variability in renal
function in older individuals and the need
to assess the renal function of each older
patient before prescribing medication for
that patient.

There are, at the same time, well-docu-
mented changes in cell characteristics with
aging that have implications for pharmaco-
dynamics. A diminished responsiveness of
cardiac muscle to catecholamines has been
found to explain the reduced increase in
heart rate with exercise.' There are some-
what similar changes in responsiveness of
other tissues to various hormones, such as
diminished responsiveness to insulin. There
also are changes in the structural confirma-
tion of intracellular enzymes. The precise
mechanisms of these aging changes are the
subjects of active investigations. My overall
conclusion is that we need to study, at all
levels of biological organization, the char-
acteristics of aging as distinct from the ef-
fects of disease in older people.

Even more important in considering drug
testing and development in the elderly is the
fact that most older people suffer from sev-
eral chronic disecases, and it is necessary to
consider the effect of drug pharmacokinet-
ics, pharmacodynamics, and interactions in
the presence of such diseases. What, for ex-
ample, will be the effects of a promising
new calcium channel blocking agent for
treating hypertension or angina in people
aged 75 or older who also have diabetes
(20% of all people over 75 years of age do
have diabetes) or in people aged 80 or older
who also have significant dementia (at least
20%70 of people over age 80 do suffer from
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dementia)? Or, what are the effects on Alz-
heimer's disease of anticholinergic agents
that may have promising beneficial effects
on urge incontinence?

It is also necessary and important to
know about the effects of drugs on the
overall functioning of older persons: Drugs
may alter nutritional status by affecting ap-
petite or taste. By suppressing central nerv-
ous system function to even a modest de-
gree, drugs may diminish the patient's sense
of well-being or produce clinical depression.

In both human and animal drug studies,
it is necessary to test over the entire life
span and, specifically, to make distinctions
between changes in response that may oc-
cur in the maturing years and those that
may or may not occur during senescence.
Too often in the past, the results of studies
carried out in young, immature animals (or
humans) have been compared with those of
studies done in late life. The differences at-
tributed to aging may have simply repre-
sented the still maturing features of the or-
ganism. Examples can be cited in which
changes in hormone or drug responsiveness
continue to occur up to the age of 30 to 40
in humans and thereafter show little change
into the late years; a comparison of test re-
sults of people in their twenties with peo-
ple in their sixties and seventies might sug-
gest a senescent effect, whereas comparing
them with findings of people in their for-
ties would suggest a maturational effect.

In the design and execution of drug stud-
ies in older people, it is essential that indi-
vidual psychosocial characteristics of old-
er people, including life-long patterns of
response, be considered. Attention must be
paid to cultural differences. The approaches
to obtaining informed consent must be sen-
sitive and thorough. The experience gained
in demonstrably successful trials such as
the Systolic Hypertension in the Elderly
Program conducted by the National Insti-
tute on Aging and the National Heart,
Lung, and Blood Institute should be drawn
upon.

Experience has shown that it is advisable
to present the research proposal in detail at

ta, Edward, Exercise cardiac output is maintained
with advancing age in healthy human subjects: car-
diac dilation and increased stroke volume compen-
sate for a diminished hean rate. Circulation, 1984;
69:2.

3. Creasy, Helen and Rapoport, Stanley, 1: The Ag-
ing Brain. Annals of Neurology. Boston; Little,

Brown, & Company, 1985.

least twice to an older person, and to in-
clude the person's closest relative(s) and/or
primary care givers, unless the older person
expressly requests that this not be done.
Many older people are quite interested in
participating in research trials, understand
the social importance of such trials, and en-
joy the increased attention they receive as
participants.

Achieving patients' compliance with or
adherence to planned therapeutic regimens
is a problem often encountered in such
trials. An added complicating feature in
some older persons is a decline in memory.
It is often advisable and necessary to in-
volve a family member or other primary
care giver to assure adherence.

The National Institute on Aging, in work-
ing to fulfill its chartered mission of research
and training in the biomedical, behavioral,
and social aspects of aging and the prob-
lems and diseases of old age, supports a
variety of studies dealing with the basic and
clinical aspects of pharmacology in older
and aging people. We see our role as com-
plementing that of the Food and Drug Ad-
ministration, and look forward to continu-
ing to work with the FDA in addressing
more successfully the special needs of older
people.

There is no single, simple way to char-
acterize old age. People change continuous-
ly throughout their entire life span and the
rate and extent of change are individual.
More important than age per se as a vari-
able are these individual differences as well
as the presence and effects of a variety of
chronic diseases and conditions. These fac-
tors provide not only the reason for drug
intervention but are the complicating fea-
tures which require the most careful, in-
dividualized approach to the use of drugs
in older persons.
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Chapter 8

SETTING THE AGENDA
FOR GERIATRIC DRUG RESEARCH
T. Franklin Williams, MD

Part of the difficulty in setting the agenda for geriatric drug research is
that much has already been said and many have called for more investiga-
tion. Another difficulty is that we are in such an early stage of addressing
specific issues about the relationship of drugs to older people that much work
still needs to be done. Furthermore, the commitment to research on drugs
related to the elderly is still very small compared to the rapidly expanding
number of older people, who are inevitably going to be using a sizeable num-
ber of drugs. Partially this is because investigators have not brought for-
ward challenging research proposals, and partially it is due to the competition
for the research dollar. Also, after talking to persons from the pharmaceuti-
cal industry, I have learned that there has been very little direct addressing
of issues related to aging and drug effects. Looking at all these factors, I
think we have a stake in trying to expand our commitment in this field. If
there is any message, it is that we all have much farther to go to address
research issues on drug use and older people. I will try to highlight a few
of the areas that should be on our agenda.

DIFFERENTIATION OF AGING FROM DISEASE

First of all, as a basic starting point, we still need to learn much more about
aging per se and how to differentiate aging from disease. What changes in
the normal - biological or psychological - state are brought by the pas-
sage of time? Then, can we in turn relate those changes to responses to drugs?
The importance of understanding age-related changes cannot be overestimated
because the more we learn the more we find that most declines in bodily func-
tion that occur in the later years are due to disease and not to agirg. I want
to cite two examples of such new information. One recent study just com-
pleted by scientists at the National Institute on Aging's Gerontology Research

55
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Center in Baltimore in collaboration with scientists at The Johns Hopkins
Hospital shows that in people in their 70s who had no evidence of even oc-
cult coronary artery disease, their maximum cardiac output, under standard
stress tests, was as good as that of 25-year-olds.I There. was no decrement
in cardiac output provided they were free of coronary artery disease as es-
tablished by screening with radioactive thallium scanning to detect even slight
degrees of coronary artery disease. About half of the people in their 70s
showed no evidence of coronary artery disease even with this advanced type
of screening. So we have to rethink our views about an age-related loss in
cardiac function, as it appears that the decline so often seen is attributable
to, disease.

Mental functioning is another area where it has long been assumed that
declines occur with age. Recent research has clearly shown that in normal
people there is essentially no decline in mental functioning compared to that
individuals's own intellectual status earlier in life. This was true of about
80% or more of the people followed in several careful longitudinal studies.2
There are some slight differences in tests of elements in mental functioning
between young and old but overall performance held up extremely well, and
that is quite contrary to what has been the general perception of most of
our society. Remember that we used to think that everybody eventually be-
came senile; that idea has now been disproven. Today we recognize that a
significant number of people suffer from Alzheimer's disease or other de-
menting disorders but that it is far from a universal affliction. However, most
people are still carrying around the lurking suspicion that all of us will lose
some mental capacities as we get older even if we don't get a true dementing
disorder. The fact is that this is not necessarily true. I think that as we exa-
mine brain function with more and more refined techniques we are going
to find that aging alone produces minimal changes in the brain and organ
functions. That does not mean that there will be no changes in the structural
characteristics of body tissues with the passage of time, even without damage
from disease or injury. There are changes in connective tissue, changes in
the cell membranes, and changes in the nature and extent of the receptor
cells for hormones or drugs. We need more research on such changes. But
first we need to start from the premise that it is essential to understand and
separate out what is aging and what is disease.

A second basic premise is that, in considering the effects of drugs in older
people, we have to recognize that most older people do have some chronic
disease. Eighty percent or more of people over the age of 65 have at least
one diagnosed chronic disease, including such common problems as hearing
or visual impairments, arthritis, diabetes, and cardiovascular disease. By the
time people reach their 80s, virtually all have at least one diagnosable chronic
disease and most have more than one. When we discuss drugs in older peo-
ple, we must take such facts into account. Consequently we need to study
drugs in older people and in the known presence of multiple complex
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problems. Standard procedure has been to study drug response in a situa-

tion free of any compounding variables and this is simply not useful in study-

ing the effects of drugs in older people. The effect and effectiveness of any

drug in old people is going to have to be tested and interpreted in the light

of a variety of potentially compounding diseases and problems. This issue
will be more important as our population over the age of 85 doubles between
now and the year 2000.

SPECIFIC BODY CHANGES IN RESPONSE TO DRUGS

Another area that needs consideration and further research is phar-

macodynamics. We know very little about aging and changes in drug recep-

tor responses or about what happens inside cells after the drug receptor
reaction occurs. At the Gerontology Research Center in Baltimore, current

studies are indicating that the regeneration of beta-adrenergic receptors is

much slower in older animals compared to younger animals. We need to learn

much more about this and, at least in theory, its relation to every type of

drug that is commonly used with older people. It has been pointed out that,
in the development of drug research, manufacturers usually concentrate on

one of a family of potential chemical compounds that seems overall to have

the best beneficial to adverse effect ratio for a given purpose. This is, however,
usually determined in younger animals or younger people, and it might well

be that some other member of a family of compounds would be much more
appropriate in older people perhaps because, for example, it has less dura-

tion of effect on receptors. Thus there is a whole realm of drug cell interac-

tions to consider in differentiating between old and young members of a
species.

I want to caution here that much of the research aimed at identifying
changes with aging both in animals and in people compares very young
animals or people, adolescents, if you will, with old animals or people. For

example, 3- to 6-month-old adolescent rats have been compared with rats

aged 24 to 36 months. It appears to be inappropriate to compare such very

young, still-maturing animals with very old animals, without including
animals in early maturity, say 12 to IS months of age.

The same problem occurs in humans, for example in studies of drug ef-

fects in relation to age when the comparison is of 25-year-olds with 75-year-
olds. In such cases, decrements will be found and often classed as age-related
effects. In fact, in some instances where this has been explored further it

has been found that the apparent decrements in response occurred in early

middle adult life. The big differences are seen between, say, 25- and 40-year-
olds, with little change beyond that age in humans. This is an important dis-
tinction. Some effects have a linear decrement of age beyond the point of
maturity, but a number of conclusions from studies have been misleading
in attributing to scnescence a dccrcmcni that really occurs relatively early
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in life. Probably the correct interpretation would be that there was a more
active change during adolescence or early maturity that was actually a bio-
logically normal part of the maturing process, but then a lower level of func-
tion becomes appropriate for the stable mature phase of that particular
species. Therefore, what we labeled "senescent" wasn't actually an effect of
senescence at all. This raises a methodological principle that has to be consi-
dered when talking about senescent effects in drug use or about any other
physiological studies.

COMPLIANCE

There are other areas that fall outside the biological and basic pharmaco-
logical realm but are equally important in research on aging. One of them
has to do with the whole question of compliance. I learned years ago in my
own research how relatively poor compliance was among people with dia-
betes. They failed to carry out not only the proper use of drugs but also recom-
mendations for diet, exercise, and urine testing - all the active measures
a person with diabetes can take to maintain best health. In one way or another
over 60% to 70% had some difficulty with compliance.3.4 An interesting
sidelight was that taking insulin was the only area where compliance was very
high, even though 20% to 30% errors in dosage occurred. It seems that the
actual fact of giving oneself an injection each day seemed to be enough of
an event that almost all diabetics gave themselves their injections. Their com-
pliance in taking oral antidiabetic drugs was no better than in the results of
other studies of tablet taking. About 25% failed to take their antidiabetic
drug at one time or another. Conceptual models are being developed and
tested for their value in guiding efforts to improve compliance. Marshall Beck-
er and colleagues, in their recent review, presented a health decision model
in which the recommended elements for study were presented as well as an
approach for achieving better compliance. 5 We need to develop individual-
ized strategies in relation to the way a given person responds. I might just
illustrate this again from diabetic studies where we found that patients who
wanted to be told exactly what to do - about 20% of all diabetics - and
who had a doctor who felt that rigid control was the proper method did very
well. If such patients had a doctor who had a lackadaisical attitude about
diabetes, they did not do very well. And, the reverse was true: if the doctor
had a rigid view about diabetes management and the patient a lackadaisical
view, again the patient did not do very well. If both doctor and patient had
a more relaxed attitude about management of diabetes, then the patient did
better than when there was a conflict in approach. In other words, congruence
between patient and physician in approach to diabetic management was a
distinct advantage. This suggests that we need to be able to define such pa-
tient and physician characteristics and adjust our management approaches
accordingly.
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ADMINISTRATION OF MEDICATIONS
TO THE ELDERLY

We need to have more imaginative efforts to make medication adminis-

tration as foolproof as possible. Some older people do suffer from forget-
fulness and some have physical limitations, and special efforts to develop
ways to assist such persons in taking medications would surely be of wide

benefit. Consider the question of more use of the transdermal approach for
administering medication. Then one can tell by looking at a patch on the

arm that the patient has applied the drug and not have to think about whether

the pills have or haven't been taken. We need to consider, from a pharmaceu-
tical point of view, ways to package drugs that will minimize confusion for
patients. Perhaps a highly individualized approach could be takers where a

pharmacist would provide a patient with morning pills in one sealed pack-

age, and afternoon pills in another sealed package. Patents or families often
have to produce such packages themselves, but I don't see why a pharmacist
couldn't do such packaging. At times I have asked a pharmacist to prepare
a mixture of insulin because the patient was not capable of mixing it, and
that has served the patients very well. Pharmacists can help a lot of people

to achieve more effective regimens. This is product development, perhaps,
rather than research, but it is an area that needs attention.

There are obviously many areas in which we need much more basic drug

research and development. For example, Alzheimer's disease presents a cardi-

nal area in geriatrics where our chance to manage that disease more effec-
tively is going to depend either on discovering a cause that we can prevent

or on discovering a medication that will reduce symptoms. Alzheimer's dis-

ease presents a vast challenge for research related to aging.

Training

Finally, I want to mention the whole area of training. One of the major
missions of the National Institute on Aging is to provide support for train-
ing and research and teaching in the fields of aging including use of drugs
with older patients. We desperately need more people in our medical and

other health profession schools to take the lead in teaching and in research
in pharmacological and pharmaceutical issues in aging. The National Insti-
tute on Aging will encourage and support additional development of train-

ing in this field. The recent Report on Training in Geriatrics and Gerontology,
prepared by the Public Health Service at the request of Congress, gives a

detailed analysis of the needs for more trained professionals in these fields,
and makes recommendations for meeting these needs.
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Item 4

Pharmacology and geriatric practice:
A case study in technology nontransfer

JCrry Avorn, M.D. Baron, Mfan.

Use of medicasion in the elderly in contemporary
medicine presents a panadox that is both fascinating and
fussnating. Powerful, cffcctive new medications ate
being developed, at gmat cost. to relieve disability and
prolong life as nevr before Eleganl research is gaining
momentum, clarifying relationships between aging and
drug therapy for both established and new agents. The
population in need of this therapy is burgeoning at an
unprecedented rate, particularly the oldest and sickest
segment of the elderly Yet there is a growing chasm
between the insights gained in the laboratory and in
clinical neseacmth and the therapeutic enpetence of the
average older patient.

Pan of this problem is not uniquc to phasnacother-
apy. It is by now well revxgnaied that getiatns as a
whole is a discipline neglected in all phascs of medical
education and training, despite the central importance
of this field in the practice of modem medicine. Iron-
ically a similar observation has long been made about
pharnacodthrpy iself, It is thus not surprising that
pharmacotheapy in geriatics should be a topic that is
sorely undcrrepensenied in medical training, ven
though prescribing medications to older patients' is one
of the central aspects of medical practice today and
desined to become even more important in the coming
decades.

The evidence of the growing gap is not hard to lid.
The first line of evidence comes twro data on patteres
of use. Sedativelhypnotics with unacceptably long du-
rations of action or side effects ar still used with sur
prising frequency.' Oldrr antihyperensive medications
with high potential for dvers effects in this population
are still prescribed widely despite the advent of nwer,
more pcise therpics. Nostrums promoted for treat-
ment of senile dementia ar commonplacc despit neg-
ligible evidence of efficacy.

2
Neurilepsics rm disturb-

ingly popular as behavior-atering treatment in the aged.
even in the absence of a specific indication for their

Foem e Ptvura Ic Or Avayis ol Cliniln Si-sIns. Diiuwn
o Agin., aedSt DhpaMP- ol Suvi.t Mrdnic ea Hcalih
rtIky. H-rud MeAust Schi.

eepeo ivqoru key A- M.. H.0,.d Mrdsil Srhoe. st3
Hecing- A- B-ovo MA 0t115.
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ue. placing patients at especially high risk for she long-
tsmn complications of fardive dyskinsia. as well s
frequent concument advere effects including er-apy-
amidal symptoms and oc-rxdation.

Analysis of patterns of drug uxe by the elderly also
suggests another problem aea. that of undreutilisation.
Emerging evidence concereing thc efficacy of treatment
of mild to moderate hypertension in putienis >65 years
of age has not yet found a place in the therapy of many
older patients wih hypertension who might benefit from
it. In addition, in a large-scale study of severl hundred
thousaMd elderly medicaid recipiens. our group has
found tha available agenu that have been shown ef-
ectiv for the treatment of incontinence are strikingly
underused in this vulnerabic population-' Day-to-day
cperience on a gertauic consultation srvic maket it
clear that however large the group of elderly patients
who reccivc the wrng prirr'piiov bard us an ill-
founded notion of "a pill for every ill,- them is an
equally worrisomr group of patients denied therapy as
a result of either ignorance or misguided therapeutic
nihilism on the part of their physicians.

Anrher distutbing linoof enidencecomes from stud-
ics that ceamined physicians' beliefs and practices con-
ceming use of medication in ihe elderly. Physicians
presented with fairly suraightfnrward questions con-
ceming practical geriatric pharmacology hace bhen
shown to hve an alasrmingly high levl of misiefor-
motion.' In a study we ar conducting wiih Louis Hams
and Associates for the John A. Hartford Foundation
we have surveyed 500 physicians m a national sample
to determinc their knowledge and attitudes conceming
specific problems in drug therapy in the elderly Iniial
resulIs suggest major gaps in physician awareness c:
optimal managemnt of athritis, gastrointestinal symp-
toms. insomnia, and anuiery in their elderly patienvi

Pass of the problem is stroctural and relates to the
way medical care is organiord and eimhoured. With
the notable reception of the American Acadcmy of
family Physicians, virually no other group requires
ongoing demonsiration of c-mpetence for pcnodic re-
certification State boards of liceusum havc bern no-
soriously Inn in demanding that physicians demonsirair
an accepiable level of curet knowldge before mli-
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censur. which is to a11 imems and purpoves automaoic
shtoughous ste coonuy (tshough this pictur is begin-
ning so change soewihat). Unfonrunasely. litigation
seems to be she most acitely pursued form of qaalfily
controlu in relation to physician penscribing. panica-
Ioly for this vulable group. As a means of deel-
oping and maintaining optimal behavior. this trend has
all he upped (and probably all the efficacy) of corporal
punishment in grade school.

Nor is i possible to gain solace by looking as the
capacity of the elderly to monitor their own therapy.
Despite a high levl of interest in informing themslves
about medicaions and their uat. Amenican patients ap-
peat to eceive relaively little information, on the av-
enge, from physicians or pharsacists about their drug
therapy.* Misinfotnnaion and oninbformtaion ar rife.
leading so uomeasured (but potentially large) noncom-
pliance and miscumpliance. The faner results in an n-
necessarily high frequency of drug-relaed complica-
tions in this physiologically vulneabl group.'

Vast as thee problems ar, they are nonttheless ame-
nable to soluoion. Two approaches, though impoetant.
stand apan from the topic of raining under discussion
here. First, as always, is the need for motre rsach.
Considerably mom must be lamed about she alteed
pharmacokinctics nd phartacodynamics of dnugs in
the elderly. Second is the ara of rgublion. Fur too
bong is has been the cas that new medications destined
for widspead use among the eldedy would be tested
and approved based on prmeuketing studies conducted
petmarily (or even euclusively) in nonelderly patints.
Some progress is being mode on this long-neglected
problem Pruduct labeling is another area to wh ch both
the FTod snd Drug Administration and the phrmaceu-
tical industry ned so do a better job in r tion so the
elderly. Although some companies have begun to add
brief ictions concerning us of specific products in the
elderly, this is by no means as widespread as is should
be. For esample, in a current edition of the Phivaictisn'
Diso Reference.' alhough ther ar special sections
concerning the use of digosin in prgnant women.
nursing mothers and infants and childen,. ther is no
section specifically addressing the us of ihis dnug in
the elderly who account for far mon of the use land
advers effectl) of this drug. Similar omissions occur
with oher medications notorous fr their tendency to
be probl-raic in the elderly.

An are overlapping both regulatory and research
considerations is that of posimorketing succniltnce.
Even in a situation of optimal prmarketing testing. is
is likely that some medications mill. be found on

idesprad ou to present special problems in rlddrly

patints. This may be the result uf n iteaction with
a utedication or cocuisting disease that could not have
been anticipated in prntamvesing evaluation of any plau-
sibhc scale. Ther does not cuarontly euist any uniform
nainwide apptoach to this pgoblem. although a num-
ber of emerging methudologies should makb this an-
denaking feasible. lust as the thalidomide disaster led
to a mom igomsu conceo foe dte evaluation and up-
proval of nmdications. the unfornunare vcents surround-
lug bonrsaprofeo (Oofles) in the eldeoly might lead to
a or proactive system of studying the effects of
marketed agents on large populations. panicularly
including the aged.'

Additional educalion isonededat al levlsofmedical
training from the first-year pharmacology courss to the
end of residency. The best approach to postrsidency
training is morc problematic s Lader in the emerging
held of clinical gersiatrics have come to the realiation
that the health care needs of the elderly in thin country
will not be met thmugh the pnoduction of thousands of
geriatric specialists annually; a simple comparison of
the numbers of sotinens and elderly patients makes is
cleat that this is the only possible viewpoint. Howver,
considerable progress has been made in getiatrc med-
icin through the training each yearof small but robust
cadre of resar cbeaoconsolsaus. Although de-
mand is still far in cecess of supply. this -Iev-nge-
approach seems to be bearing foits A similar approach
appears woth pursuing in the area of geriatric phar-
macology, as discussed in the other atnicles in this issue.

Howeve is will be imponant that the component
disciplines be defined broadly enough so as not to C.-
elud individuals nr entire fields of iquiry that ar so
desperaly needed. Specifically. just as it would be a
mistake to omputatc the disciplines of molecublr bio-
logy o other labortory-basd recarch in ph-rmacol-
ogy by condemning thes fields for being -not clinical
enoghb- it would be equally unwise o sver the op-
posite end of she spectrum. namely the study of the
epidemiologic and eeen sociocconomic aspects of use
of medickaion in the elderly.

0
These areas offer much

promise and relevance for resenach. sraining. and care
in geriasec and mediation ux. Rather than being s ret
of passage for this new filId. such an anept at cir-
cuncision would in fact be a ,astraion.

Some center will have special crpctnis in the
-bench end of ihe gcriotec pharmacology spctram
wheras other might focus more on she epidemiolo-
gicipolicy end of the conninuumv and still other might
represent eupcnix in boah kinds of inquiry Of co-n-.
the highest of sciontific standads woud ed robe tmet
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Medication Use and Geriatrics:

Fey Research Areas and Scae Esamples
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Beth Israel Hospital, lBon= Wa Leig& Wre's Hospital, Boston

Deceber 1987

TDe 12% of the U.S. population that is over 65 currently uses about 25% of

all health care resoures, and about 30% of all prescription Dedictions.

These figures will rise mome than proportionately as the aged popilation gros

and sirultaneously becomes mmre heavily skewe tajard the oldest old. Medica-

tions play a central role in the health care of the elderly. They have contri-

buted substantially to adding years to the lives of aging Americans; equally

importantly, they have also rade a major contribution in "adding life to the

years" of the elderly, in reducing symptoms and increasing functional capacity

for many chronic illnesses which still elude curative therapy. Nonetheless,

the elderly are also at significantly added risk of adverse drug effects. Even

in the face of healthy aging, hepatic metabolism, renal excretion, body raposi-

tion, and receptor sensitivity undergo isportant changes ubich impact consider-

ably on the risk of adverse drug effects. The coexistence of multiple illnes-,

ses aid their corresponding therapies in the elderly crapisids this risk drama-

tically.

Despite the fact that the old are thus the most prominent conrers and

beneficiaries of drug therapy, they are also the wost likely to suffer adverse

conseqes if these drugs are use, inappropriately. These risks are cxrguniid-

ad by several nnpharmacologic factors. Pharmacology and therapeutics have

long been an under-represented area in rost medical school curricula: geria-

trics is presented even mces scantily if at all in nost Arerican medical

schools. Thus, expertise in geriatric pharmacology is very poorly distributed

throughout the pzsulation of practicing physicians, despite the fact that pro-

scribing redications to patients over 65 is one of the mrst caoron and irpir-

tant therapeutic interventions in all of medicine today. This results in a

significant amount of urder-prescribing, over-prescribing, and mis-prescrib-

ing. Older agents are used there newer ones wild be core safe and effective;

in other patients, important and treatable conditions are lef untreated. At

the sare tire, drug therapy may be used where no real indication exists; and
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the parnmacOlcgic frailty of the elderly is often given inadequate attention in

the implerentation of therapeutic regimens.

on the patient side as well, the elderly represent special problels in rela-

tion to medication use. Orpliance is impaired by acsplei regimens, increased

frequency of side effects, and often by co-existig problem such as forgetful-

ness or outright dementia. Economically, too, the elderly present a unigeiy

challenging population. Prescription medicines are not covered for most elder-

ly by Medicare, and thus represent cne of the largest out-of-pocket health care

expenditures for this age group. Ongoing developwents in drug entitlements

provided by individual states as well as those planned by the Medicare program

represent a vast uncharted area of new benefits whose effect mo medication use,

morbidity, and mortality is still largely unkrswn.

In view of the central role played by-redicati&s and the elderly in the

national health care scene, it is surprising how little research has focused on

the clinical aid policy aspects of geriatric drug use. The purpise of this

proposal is to identify representative areas of inquiry in this emerging field,

and to suggest ways in which addressing such topics Could yield benefits for

the health care system as a whole, its various coaponents, and of course the

elderly themselves. The erphasis of such research wisld not be on traditional

clinical pharnacology or new drug development, which are the areas in which

some progress is currently being rade in relation to the elderly. Rather, it

would focus on broader aspects of medication use in the elderly, sudh as

pharnsco-epidemiology, health services research, policy studies, and the

clinical investigation of old drugs (as opposed to INDs) in old patients. To

illustrate each area, at the end of each section is a brief overview of the

research activities in our cOwn group that touch on that particular topic to

provide an example of one approach to this complex subject.

Clinical Decisiormakinq and the Diffusion of Innovation:

While there is a soall but growing body of literature on how physicians

sake clinical therapeutic decisions, virtually nore of it addresses ore of the

cossonest decisions in health care: the choice of a medication for a given

patient. considerable evidence exists to indicate that this choice is often

rade sulcptimally, but not enrugh is understood coanerning how this process

occurs, aid, more irportantly, ht it can be improved. central here is the

issue of diffusion of innovation: when new insights about geriatric phaarmCO-

therapy are obtained in the laboratory or in randomized clinical trials, how is

such information spread to the population of practicing physicians? How can

this pros be improved, with the most appropriate drug technology delivered

to patients at the earliest possible meoent? Increasing pressure is brought to

bear on physicians to redce cost, but such pressure (aid those who irpose it)
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do not often take adequate account of the clinical conw-erms of such

"savings." While the effect of such actions on the macro level is described

further belaj under Health services Research, considerable attention needs to

be paid to the battleground which represents the ultimate final cosmon pathway

of all these vectors: the individual clinical decision made by the physician

(or, increasingly, by other health care professionals).

Several studies at the Harvard Medical School Program for the Analysis of

Clinical Strategies (HMS-PACS) address this issue. In one, a four-state sample

of 435 physic-ans was randomized to receive mailed drag information, "outreach

education" by a medical sdhool-based pharmacist, or no intervention. Our paper

on this study in the New Enslard Sournal of Medicine reported that the physi-

cians randomized into the ctreach education group improved their prescribing

significantly, and a benefit-ast analysis of the intervention showed that on

an operational level it would save at least $2 for every $1 of program cost.

This approach, initially funded by the National Center for Health Services

Research, is being adopted by a naber of organizations responsible for redica-

tion costs, in an attempt to improve the quality and precision of prescribing.

In another NCHSR-supported study, a doctoral student at the Harvard Schod

of Public Health is analyzing the pattern of diffusion of specific medication

innovations among physicians treating the elderly (e.g., ACE inhibitors,

transdermal nitrates, beta-blockers), in an attempt to learn which physicians

use which medication inrovatiam first, and on which of their elderly patients.

Another trainee, who is simultaneously receiving a Ph.D. in anthropology and

M.D. frm Harvard, is studying the decision process in long term care facili-

ties which cause caregivers to apply restraints to patients, either physical or

chemical (i.e., psydcoactive medicatiors). Finally, in a large multi-year

study of 12 long term care facilities in Massachusetts supported by the John A.

Hartford Forndation, we are conducting a randomized controlled trial of

geriatric pharmacology autreach education for physicians, nurses, and aides to

determine whether drug prescribing in such institutions can be impraied, and to

msasure the effect of such chauges on the cognitive status and level of di.-

ability of patients in the study hones.

Tharmao- ePidemioloar:

Despite the fact that the elderly are the rost prominent onsumers of redi-

cations, until recently it has been common for most pre-marketing clinical

trials of new agents to focus predominantly on young or middle-aged patients.

The results of this have been unfortunate, as in the case of benoxaprofen

(Oraflex), which when used in a large population of elderly people proved to

have adverse effects that had rot been anticipated prior to marketing. tne

response to this knowledge deficit has been an increasing interest in post-

marketing surveillance of drugs used camonly by the elderly. Even in a
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healthy young population, adverse drug effects whid' ocr only aone in every

10,000 or 50,000 patients are unlikely to be detected by conventional Phase III

testing. The likelihbod of untoward events occurring once a drug is in wide-

spread use are onfounded further by the altered phtanrmokinetics and phamecc-

dynamics known to prevail in the elderly, as well as the exponentially increas-

ed likelihood of un-studied drug-drug or drug-disease interactions.

Because it is inpractical to cnrduct pre-earketing stodies that would be

large enaugh to uncover even a portion of all the unanticipated adverse ionse-

quences that could occur when a drug is in widespread use asong the elderly, a

murber of researchers in academia, industry and governent have beome interest-

ed in the prospect of performing post-marketing surveillance with large data-

bases which include the experiences of hundreds of thousands of patient-years

of exposure. In this way, previously unrecognized adverse effects can be

identified early, and defined in relation to other risk factors or dosage regi-

ens which may predispose to their occurrence. In many instances, corrective

steps can then be taken in revised labeling and physician or patient education,

to prevent the use of what may be an otherwise useful drug in a contrairdicated

clinical situation. Many observers note that had such surveillance been

applied to Oraflex early in its marketing, the adverse effects of diminished

clearance by the elderly might have been anticipated, and dosage or indications

changed so that considerable morbidity and mortality might have been prevented,

and the drug not lost to all subsequent use.

At HMS-PACS, with ssport frco the National Institute on Aging, we have

developed a very large database coxrrising all health care encounters (includ-

ing prescription medications) for about 1.5 million participants in the Medi-

caid and Phranacy Assistance for the Aged programs of the state of New Jersey.

Because 404 of the Medicaid budget in must states goes for care of chronically

ill elderly, this database is particularly enriched in drug use experiences

among the aged. To further increase our capacity to monitor drug-related

events in those over 65, we have also obtained all Medicare transactions for

every resident of the state of New Jersey. thile Medicare does not cover

drugs, the unique linkage of the Medicaid, PAA, and Medicare claims files in

our system makes possible a robust analysis of the clinical experiences of a

very large number of older people. Our earlier work with Medicaid claims data

resulted in a paper in the Journal of the American Medical Association which

documented an increase in the frequency of treated depression among patients

taking beta-blockers. Current research involves an NIA-sdgortad study on

rates of falls and fractures in elderly patients taking different antihyperten-

sive or hypxuglyceraic regimens, and the relationship between the use of non-

steroidal anti-inflanmatory drugs and the mnageent of hypertension and ranges-

tive heart failure in the elderly.
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Health Services Research:

Because the elderly represent such costly consnuers of health care, much of

wtich is publicly funded, they have been the target of increasing COst Contain-

rent efforts, which are b end to intensify further in the coming years as

budgetary controls tighten further. Yet there is reason for concern that these

cuts often remove as much muscle and bone as they do fat, although the extent

of these negative consequence is only now beginning to be doCUmented. Ironi-

cally, in at least same instances of across-the-beard reductions of prograrm,

it may well turn out that the "savings" achieved by shortsighted cuts may in

fact have resulted in ireases in health care expenditures, often to the very

sane agency, as well as extracting an unnecessary toll in human suffering and

even mortality. B.ause these changes are ongoing, there is not yet enough

information in the literature to indicate the sopse of this potential problem.

Nonetheless, future policy, driven by an ever more frantic drive to reduce

expenditares, must be informed by such assessments.

At HmS-PACS, we have looked closely at one such attempt at cost containment

in the New Hamnshire Medicaid program. A grant from the Health Care Financing

Administration made it possible to perform computer-assisted enalysis of all

prescription claims for the state of New Hampshire over a period of four years.

Rerently, we reported in the New England Journal of Medicine that when a three

drug per patient per month limt was imposed by the state regulatory authori-

ties, the reduction in drug use was not confined to marginal or inexpensive

medications. Rather, essential medications for the control of hypertension and

other cardiovascular diseases, diabetes, and other chronic illnesses were

omitted from the regimens of individual patients. We intend next to document

the economic and clinical consequnces of such drug cutbacks, but the Depart-

ment of Health and Human Services has not yet provided support for this phase

of the research.

In another study, we collaborated with the Massachusetts leartment of

Public Health in looking at patterns of medication administration and use in

the relatively unsupervised sector of "rest home" long term care facilities.

That study found a worrisome muis-atch of omplex patients, pouerful medica-

tions, and completely untrained staff; it led to a major change in the state

regulations coxerninag medication use in rest hoes, and an increase in reim-

burse.ent rates for facilities hidch met higher standards of patient care. In

the in-patient arena, HMS-PACS has developed a relationship with the Beth

Israel Hospital, one of the major teaching hospitals of Harvard Medical School,

which serves as a "clinical laboratory" for our research on in-patient use of

prescription medications. Working in cooperation with the hospital's Pharmacy

& Therapeuties Committee (chaired by J.A.), PACS is situdying ways to optimize
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the use of mdications among acutely ill hospitalized patients while enarcing,

rather than threatening the quality of patient care.

In a current NCIISR-furded project, we are analyzing the effect of wide-

spread curtailment of reintarsement in the Madicaid program for a category of

drugs (DESI drugs) whose efficacy has been questioned by the Food and Drug

Administration. Using the New Jersey Medicaid database described above, we are

studying the effect of such reimbursement changes on prescription drug costs

and on physician choices airng renaining therapies.

Old Drus in Old Patients:

Despite the abundance of pharmacological research on the pharmacology of

new drugs in nrn-elderly patients, there is a surprising dearth of studies of

the adverse effects of familiar drugs in elderly patients. This "knowledge

gap" makes it very difficult for the clinician to make reasoned judgements

about the relative risks and benefits of, for example, hydrrchlorothiazide,

propranclol, or enalapril in the management of unromplicated hypertension in

the older patient. As noted above., there is limited relevance to the elderly

of pre-marketing clinical studies performed in yaeng patients; the side effect

profile may be dramatically different in an older patient, but remarkably

little evidence can be found to document this. As interest grows in shaping

physicians' clinical choices along certain lines, it bres increasingly

important to doarmnt the advantages and disadvantages of various agents (other

than cost) in this population. Specific problems of the elderly, such as

mental status changes and gait instability, are notoriously absent from eval-

tions of many medications, even when they focus on the geriatric population.

To help fill this gap, HS-PACS is engaging in several drsble-blind

plaoebo-controlled clinical trials of crnventional therapies in geriatric

patients. In one study supported by the Veterans Administration, a detailed

battery of tests for central nervous system side effects is administered to

elderly hypertensive patients receiving either a beta-blocker, a thiazide, or

placebo. out anres measured include memory, attention, mscd, reaction tire, and

other assessments of cognitive or psychomotor function. A similar battery of

tests is to be applied to elderly patients receiving topical glaucara therapy,

randomized into those receiving timolol, betasolol, or placebo. In addition,

measures of cardiovascular and pulmonary function are obtained.

To address the very thorny issue of optimal medication use in demented

elderly patients with behavior disorders, we are preparing a randomized

controlled trial of a benzodiazepir,, a neuroleptic, or placebo in several long

term care settings. Although the nursing hare is the site of sore of the most

intense prescribing in the health care system, for some of the rest disabled

patients, remarkably little research on medication use occurs in these

settings. In another clinical trial, complementary to the population-based

epidemiologic study of nrn-steroidal effects, we are measuring renal function
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in elderly patients at a Harvard-affiliatid long term care facility in relation

to the beginning and continuation of their ncn-steroidal anti-inflanmatory drug

therapy.

considerably more work is needed in the area of medication use and the

elderly as the health care system confronts both a burgeoning older population

and accelerating developments in basic science and new drug discovery. While

this confluence of forces will effect every aspect of health care, it will be

rest prasinent in the following areas: rnuroscience and psydchoparmacology,

particularly in relation to Alzheimer's disease and psychoactive therapies;

cardiovasoilar disease, including hypertension, still the most important cause

of morbidity and mortality in this population; and degenerative chronic

disease, particularly arthritis, which while not an important cause of death,

is responsible for an increasing burden of functional incapacity as the

population ages.

A number of important new issues need to be addressed in this field. A

small sample of these follows:

o How have patterns of medication use by the elderly dianged in the past
decade, and what does this imply about future patterns of medication
use in this group?

o What ongoing developments in demographics and in basic science can be
expected to shape the use of medications by the elderly in the next
century?

o What is the most appropriate way to study both new and "pruven" Medica-
tions in the elderly so as to monitor the important areas of function-
al capacity and cognitive function which are often neglected in conven-
tional drug evaluations?

o how can such insights inform the integration of "quality of life"
considerations into drug therapy decisions at bath the individual air
policy levels?

o What is the most accurate and efficient means of conducting large-
scale post-marketing surveillance of medications in the elderly to
serve as an 'early warning system" for adverse effects in this vulner-
able population?

o Wat has been the impact of recent drug benefit programs for the
elderly established by several states, and what can be learned from
this experience to extrapolate to the impending coverage of medica-
tions by the Medicare program?

o What other reimbursement and regulatory developments are likely as
payors in both the public and private sector attempt to address the
increasing need for drug coverage of the elderly in a cost-effective
manner?

o What is the best way to impact on the clinical decisiormaking of an
individual physician caring for an individual elderly patient, so as
to maximire the technology transfer from laboratory and clinical trial
to actual practice, and h s will this be effected by evolvirg patterns
of health care organization and financing?

A coordinated approach to this field is both necessary and feasible. Ulti-

mately, a stronger knowledge base, carefully conducted policy analyses, and

innovative programs represent the mast effective way of addressing this growing

health care need of the nation's elderly population.
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Item 6

P0:Tr-MKa=rll SDRVENIIANCE OF MEDICATICNS ]IN THE GERIAMIC POPUIATICN

Prepared for The Institute of Medicine
Forum on Drug Develcpment and Regulation

Jerry Avorn, M.D.
Harvard Medical School

The issue of post-marketing surveillance in the elderly represents a parti-

cularly appropriate area for consideration by members of this group. Even if

the elderly were well represented in pre-marketing clinical trials (a goal that

is still distant, bit toward whidh same progress is being made), it would never

be feasible to include in Fbase m studies all of the important and complex

cmrbinations of coexisting iLlness and concurrent medications which are certain

to occur when large nusbers of older patients begin taking a marketed product

on a large scale. lack of capacity to identify such problems quickly after

they occur can result in unrnecssary morbidity and even mortality. These in

turn can lead to costly litigation, the large-scale "un-marketin" of a given

product, and in some cases its abrupt withdrawal from use. Early analysis of

such pcpulation-based adverse effects information might in some cases lead to a

dhange in labelling, dosage, or physician education, one could prevent the

complete forfeit of the enormous sums required to bring a drug to market.

The increasing scphistication of compiter hardware and software has made it

possible to collect and analyze data for very large pcpulatians, eotaining

detailed linked records of both medication use and clinical events. Although

this emerging methodology has irportant limits as well as strengths, it does

make possible close surveillance of marketed drugs in elderly populations. The

increased need for such research in the aged is evident fram their well-docu-

mented dhanges in pgarmaokinetics and pkharvacodynamics, and their markedly

higher frequexry of co-nrbidity and polypharmacy. Fortunately, automated data-

bases can take advantage of the high representation of elderly in such programs

as Medicaid, Medicare, and state-run drug programs for the elderly. As an

example, we have developed such a database linking eadh of these elements for

one state, covering all medication and other health care experiences of a pcpu-

lation of aboat 1.4 million people. When unexpected emergencies occur (either

clinical or man-made, as in the case of benoxaprofen or piroxicam, respective-

ly), the ready existence of such databases can provide sound information on the

actual frequency of any adverse effect under study. This makes possible the

sober, scientific analysis of risks in a quantitative way, overcoming both the

"floating numerator problem" of spontaneous adverse reaction reports as well as

the very real risk of "regulation by anecoite" that can occur in an environment
starved of epidemiologically sound data.

1hile efficient to use, such databases are costly to establish and to main-

tain current. In this regard, they are much like a sort of intellectual fire

department whidh is invaluable when needed, but whidh cannot sudidenly be

brought into existence at the first sign of smoke. The cultivation of such

databases and the environments necessary to nurture them represents an oppor-

tunity for proactive cooperation among industry, regulators, and universities,

to create a situation of benefit to all. Indeed, inportant steps have been

taken in all three sectors in this direction, but there is still a long way to

go. The Forum culd make a major cxaitribution by addressing this issue as a

group as well as within its respective constituencies, to make the possibility

of large-scale post-marketing surveillance of medications in the elderly a

reality and not just an intriguing theoretical possibility.
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Item 7Brief Report

The Importance of Adverse Reaction
Reporting by Physicians
Suprofen and the Flank Pain Syndrome
Allen C. Rossi. DDS, MS; Lynn Bosco. MD, MPH: Gerald A. Faich, MD. MPH. Ann Tanner, RPh. Roberl Temple, MD

The role of spontaneous reporting in detecting the suprofen-associated flank
pain syndrome was examined, including the specific effect of the 'Dear Doctor'
letter in accelerating the information-gathering process once the Iniial signal
was generated. We believe this to be a noteworthy example of the ability of
spontaneous reporting to produce a timely and unequivocal signal of drug-
related risk. It also serves to demonstrate the need for vigilant postmarketing
surveillance for all newly marketed drugs in the United States, even though
considerable premarketing and postmarketing drug experience may exist from
use In countries outside of the United States.

(JAMA 198J=1MI200-1004t

ON MAY 15, 1987, McNeil Laborato-
ries announced the suspension of supro-
fen (Suprol) sales in the United States
(statgram from McNeil Pharmaceuti-
cal, Spring House, Pa, to 730000 US
physicians, dentists, podiatrists, and
pharmacistsl This decision was said to
be based on the low levels of use in the
United States; use had fallen because of
suprofenS association with more than
300 reports of flank pain and transient
renal failure, a pattern subsequently
described as the flank pain syndrome
(FPSV' The decision was undoubtedly
also influenced by recommendations
made two days earlier by a committee of
the European Common Market nations
to suspend current authorizations for
suprofen% use among member coun-
tries. The syndrome was detected
rapidly in the United States through
reporting by physicians and other
health care providers, showing that
spontaneous reporting can lead to quick
and effective detection of important
new drug risks of this type.

This article reviews briefly several
important aspects of the development of
information about suprofen. First, it
examines what was learmed about
suprofen' safety profile prior to its ap-
proval in the United States. Next, it
summarizes the process of detecting
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FPS in the United States, including the
special role of the "Dear Doctor" letter
in accelerating the collection of informa-
tion. It also comments on the apparent
paucity of data about FPS before its
marketing in the United States and
provides information concerning how
physicians may conveniently report ob-
servations to the Food and Drug Ad-
ministration (FDA) to assist in the
postmarketing surveillance of newly
approved drugs.

Information From the Clinical
Trials and European
Marketing Experience

Suprofen is a nonsteroidal anti-in-
flammatory drug with properties gen-
erally similar to other members of its
class. It was developed in Belgium, first
introduced to the market in Europe in
1982, and eventually marketed in 24
countries for the treatment of pain and
arthritis. Suprofen was approved in the
United States on Dec 24, 1985, foruse in
mild to moderate pain and primary dys-
menorrhea. Clinical trials involving
2500 to 3000 patients formed the basis
for suprofenrs approval in Europe; an
additional 2100 patients participated in
the US clinical studies, including some
800 patients who had received treat-
ment for a period of at least one week.
At the time of US approval, suprofen
appeared to share a common adverse
reaction profile with most other nonste-
roidal anti-inflammatory drugs, the
identification of chemical cystitis being
the only unusual adverse reaction of
suprofen recognized up to that time.
Neither the European and US clinical
trials nor European postapproval use
for more than three years provided any

identified clues to what would he
learned from the US postmarketing
experience during a much shorter
period of time.
Reporting of FPS
In the United States

Following its approval in December
1985, suprofen was first marketed in the
United States in January 1986. Promo-
tional efforts included extensive distri-
bution of product samples to prospec-
tive prescribers.

The first two known cases of supro-
fen-related FPS in the United States
occurred in February 1986, although
neither was actually reported until
early May. Each involved a healthy
male medical professional who was not
ordinarily the sort of patient considered
at greatest risk of an adverse drug reac-
tion. The FPS began with the onset of
abrupt pain rosembling that of renal
colic and occurring within 90 minutes to
five hours after taking two capsules.
This, too, was a common feature of most
cases. After the first five or six cases-
some with evidence of reduced kidney
function-were reported, discussions
between the FDA and the manufac-
turer (in mid-March) led to the decision
that the manufacturer issue a Dear Doc-
tor letter to more than 170 000 office-
based practitioners in late April. By late
June, the FDA had received a total of
117 reports of FPS, which now clearly
indicated that a number of patients ex-
perienced transient renal failure corm-
monly accompanied by hematuria.
Eventually, well over 300 cases of FPS
would be reported.
Pattern of Case Reporting and the
Impact of the Dear Doctor Letter

The Figure graphically portrays the
pattern of reporting cases of FPS dur-
ing the 17 months of suprofenrs US mar-
keting history.

For 291 of the 366 cases reported,
information with regard to the actual
onset date of FPS was provided. The
date of receipt of each report was the
month during which the FDA actually
received each report either from the
manufacturer or directly from the prac-
titioner. It is thus possible to trace the

Adverse Reaction Reporting-Rossi esat 1203
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reporting pattern either by each re-
port's entrance into the FDA's Sponta-
neous Reporting System database or,
for 291 cases, by when the event actu-
ally took place. Using the manufac-
turer's estimates of suprofen use over
time,' it is possible to derive rates of
reported events reflecting either when
the events actually occurred or when
they were reported.

The data presented in the Figure may
be interpreted as showing the following:

1. For the months prior to receipt of
the first Dear Doctor letter by practitio-
ners in late April or very early May, the
reporting of cases lagged behind their
actual occurrence. This delay in report-
ing, a recognized feature of spontaneous
reporting, created a diminished esti-
mate of risk compared with what was
actually occurring during this period.
Nonetheless, a sufficient number of
cases were reported to provide an ap-
propriate signal of the problem within
two months of marketing.

2. Theeffectofthe April Dear Doctor
letter on increasing the rate of reporting
and accelerating the process of informa-
tion gathering is clear. If only absolute
numbers are considered, May reporting
provided from four to five times as many
cases as the preceding four months; cor-
recting for use, the reporting rate in
May (2.4 cases per 10 000 patient expo-
sures) was five to ten times as great as in
previous months. It is also apparent
that the Dear Doctor letter stimulated
the reporting of new cases, as well as
the retrospective reporting of cases
that had occurred during the previous
several months but had either gone un-
recognized as a drug-related event or
were recognized but not reported. Sub-
sequent Dear Doctor letters (onJuly 10,
1986, Oct 10, 1986, and March 11, 1987)
had a progressively diminishing effect
on the numbers of reports received,
which, by October, were largely deter-
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mined by materially decreasini
exposure to suprofen.

3. When the drug-exposure
tion is compared with the ocr
dates of cases of FPS during
several months, a correlation
the two becomes obvious, with
FPS increasing in proportion I
fen use. This tended to suppor
lief of a causal connection. Unc
ably, the first Dear Docto
markedly reduced the use of t
Until May, suprofen use was
mately doubling each month;
there was a 30% drop in estim
tient exposures from the
month, which then continued ta
about the same rate into Jun,
followed a period of reasonabi
use until October, when the th
Doctor letter was issued. Th.
suprofen use declined until i
drawal, although the reporting
FPS stabilized at about one re
3500 patient exposures througl
period.

Comment
The role of spontaneous rep,

the identification of this synds
noteworthy. The signal it g,
was timely and unequivocal an
formation produced establishes
ity with reasonable certainty.
neous reporting also seemed
identified users at highest risk.
characteristics of the adverse
made such prompt detection b3
neous reporting possible. T1
was unusual in the populai
treated with suprofen and ,
abruptly after one or two dos
features that would point to
relationship to suprofen; it
healthy young individuals w
complicating disease or confoui
posures to consider; and final
curred with uncommon freqi

health professionals, ie, in the people
best prepared to recognize, attribute,
and report a drug reaction, presumably
because of their ready access to drug
samples. Indeed, health professionals,

120 their employees, and their spouses ac-counted for about 40% of the cases of
100 FPS occurring from February to July
so 1986 and about 25% of all cases of FPS
as U reported during the 17 months of
40 0 marketing.

Z What remains a mystery is why FPS
20 was not recognized in postimarketing
o experience outside of the United

States. Prior to US approval and mar-
keting, sufficient time and exposure
would seem to have taken place to have

open bm -... allowed its detection, especially in coun-
action by tries like the United Kingdom, where an

excellent system for spontaneous re-
porting exists. Yet only three cases
were eventually identified in the United

patient Kingdom and only 19 cases in all of the
countries outside of the United States in

informa- which suprofen had been approved. A
currence different pattern of use in these coun-
the first tries, involving a smaller proportion of
between exposures in the high-risk category (ie,
h cases of men less than 40 years of age), might
t0 supro- explain some of the difference but is
t the be- unlikely to explain it all. For the time
question- being, at least, the answer is not appar-
r letter ent. What is certain, however, is the
he drug. need for vigilant postmarketing surveil-
approxi- lance for newly marketed drugs in the
in May, United States, despite the availability

sated pa- of considerable premarketing and post-
previous marketing experience with the drug
a drop at both within and outside of the United
e. There States.
ly stable We continue to urge all physicians
ird Dear and other health care providers to re-
ereafter, port their unusual observations, partic-
ts with- ularly involving newly approved drugs,
g rate of to the FDA, whether or not thel' are
port per certain a causal connection exists. For
hout this their convenience, an Adverse Reaction

Report form (FDA-1639b) now appears
on the last page of most editions of the
1987 Physician's Desk Reference and of

sirting in recent editions of the American Medical
sime was Association's Drag Evaluations.V' This
enerated form may be photocopied for repeated
Id the in- use.
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SPECIAL REPORT

ADVERSE-DRUG-REACTION MONITORING

THE U.S. Food and Drug Administration (FDA)
has long been conducting a program to monilor re-
ported adverse drug reactions to approved drugs. The
purpose of this paper is to review the rationale for
monitoring adverse drug reactions, to describe the
cutrenl program, and to encourage physician partici-
pation in the program. The program began in the late
1950s, after the registration by the American Medical
Association of cases of aplastic anemia due to chlor-
amphenicol.' It expanded greatly when the 1962 revi-
sion of the Food and Drug Act required the pharma-
ceutical industry to report adverse drug reactions to
the FDA. Since 1969, data from the program have
been entered into a computer, and more than 280,000
reports have accumulaled in the data base. In recent
years, the discovery of major safety problems after
marketing, as in the cases of zomepirac (Zomax) and
benoxaprofen (Oraflex), has led to increased attention
to the monitoring of adverse drug reactions.

BACKGROUND

Pharmaceutical products undergo extensive and
costly testing and review before marketing. Approval
for marketing is primarily based on well-controlled
dinical trials to demonstrate efficacy and safety. Thus,
when the marketing of a drug begins, there is already
considerable evidence that it will be useful while not
causing unacceptable harm.

1584

However, it muss be recognized that preapproval
testing cannot provide complete assurance of safeiv or
information about all effects. This is because of several
practical limitations in the conduct of human trials."
Such trials seldom involve more than 2000 patients or
last longer than three years. Thus, they may not detect
very uncommon side effects' (e.g., anaphylaxis caused
by zAmepirac") and delayed effects of long-term ad-
ministration (e.g., cervical cancer associaled with the
use of oral contraceptives6 ). Important adverse rear-
tions discovered after marketing may occur at a rate of
I in 10,000 prescriptions (e.g., pseudomembranous
colitis following the use of lincomycin') or less. Most
palienrs enrolled in clinical trials have relatively un-
complicated disease and are drawn from restricted age
groups. Thus, preapproval data oflen do not apply to
pregnant women, children, elderly persons, and pa-
tients wish complicaled diseases who require treas-
ment with multiple drugs. Yet, these groups may well
be exposed to a drug after marketing begins.

Because of the inherent shortcomings of preappruv -
al clinical trials, postmarketing surveillance is cru-
cial for providing additional safety information that
cannot be realistically collected before approval of
the drug."' 'Surveilancec in this context may be
defined as the systematic detection of drug-induced
reactions by practical, uniform methods. Its overall
purpose is to provide new information on drug risks,
and it includes the analysis of collected data and the
dissemination of this information. Data from surveil-
lance of the actual use of drugs in medical practice
are routinely used as a basis for modifications in drug
usage and for making new estimates of risk. One key
aspect of possmarketing surveillance is the mainle-
nance of a system for the reporting of adverse drug
reactions.

The collection and analysis of reports on adveme
drug reactions is important because such reports pro-
vide early warnings of previously undetected, serious
drug risks. If such monitoring had been done in Eu-
rope in the late 1950s, the discovery of teratogenicity
due to thalidomide1 4 would have occurred muac earli-
er than it did. Analvses of the advese-reaction moni-
toring program at the FDA have shown that it can
generate postmarketing data as effectively as can
many structured and costly postmarketing stud-
ies. 15

,
16 It has been noted that "most unexpected

ADRs [adverse drug reactions], in fact, are turned up
by voluntary reporting" and that 'reporting by physi-
cians remains the single most imponant source of sus-
pected ADRs."' Lasagna recently stated, Spontane-
ous reporing by the alen and competreni doctor will,
for the foreseeable future, remain the most important
source of new leads about drugs."'

Snitucruax or Tnn AzsivxnaszRsAcrscioN
MoNrroauNc PRocRAM

FDA monitoring of adverse reactionts i primarily
based on "spontaneous" reports from practicing phy-
sicians - i.e., reports that originatc-firm observations
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made in the usual practice or medicine (not derived
from a formal study). Spontaneous reports reach the
FDA through either the drug manufacturers or direct
contact by physicians. When a physician notifies a
manufacturer about a possible reaction, the manufac-
turer is required by law and regulations"

0
to report this

observation to the FDA. Direct reporting to the FDA
is encouraged by the distribution of a report form that
is mailed to nearly all physicians in the United States
several times a year in the FDA Drsg B//ltin.

For an adverse-reaction report to be interpretable,
it must contain descriptions of the reaction, the expo-
sure to the drug, the temporal relation between expo-
sure and reaction, and the underlying diseasc. Whet
the FDA receiv es a report, it assigns standard terms to
the description of the reaction'

9
and enters the report

into its computer data base. Every direct report from a
physician and all manufacturers' reports of unexpect-
ed serious reactions are individually reviewed. The
review includes a check Lu determine whether the reac-
tion is already listed in the drug's package insert, an
assessment of the severity of the reaction, and a pre-
liminary assessment of the probability that the reac-
tion was related to the drug exposure. For screening
purposes, a reaction is generally considered serious if
it resulted in death or hospitalization. When the reac-
tion is deemed serious, the possibility of such a reac-
tion had not been mentioned on the package insert,
and the reaction may be related to the exposure to the
drug, the computer file is searched for similar reac-
tions. After consultations with epidemiologists, phar-
macologists. and others, decisions are made about the
degree of intensity of follow-up.

Detailed analyses are carried out for reactions that
may indicate important, previously unknown risks.
These analyses may include the development of a pro-
file of all reported reactions to the specific drug in-
volved, calculation of reporting rates relative to use of
the drug, comparisons with adverse-reaction profiles
of other drugs in the same therapeutic class, an exami-
nation of premarketing adverse-reaction data, and
quantitation of the relation of the drug to the reaction,
with the use of epidemiologic data bases.

In addition to reviews of individual reports, quar-
terl1 and annual tabulations are done for recently ap-
proved drugs and for drugs that are a source of suspi-
cion. These compilations are analyzed for patterns of
concern.

SUMMAtRY or 1984 ADvxajc-RrArcTioN Rioatns
In 1984, 26,753 spontaneous adverse-reaction re-

ports from individuals or manufacturers in the United
States were received by the FDA. Ninety percent of
these reports came through manufacturers, and the
rest came directly from health care providers. Twenty-
four percent of the reported reactions were classified
as serious because they involved hospitalization (18
percent) or death (6 percent).

Between 1980 and 1983, 41 drugs that were classi-
fied as new chemical entities were initially marketed

aind were each prescribed at least 100,000 times, ac-
cording to the National Prescription Audit (purchased
from IMS America, Ambler, Pa.), or were used fre-
quently in hospitals. Of the 26,753 reporus in 1984,
5230 (20 percent) identified I of the 41 new chemical
entities as the suspect agent. Since about 85 million
prescriptions were written for these 41 drugs, whereas
about 1.5 bilion prescriptions were written for other
drugs, the adverse-reaction reporting rate for the new
drugs (62 per million prescriptions) was four times
higher than that for other drugs (15 per million pre-
scriptions). The severity of the reactions described in
the reports on the new drugs did not differ substantial-
ly from iltht mentioned in the reports on other drugs
(Table 1). In addition, little difference in the descrip-
tion of the severity of the outcome of reactions to the
new drugs was found in comparisons between direct
reports from physicians and those from manufactur-
ers. Zomepirac and benoxaprofen have been excluded
from these analyses because the reporting patterns for
those agents were atypical.

An analysis of the distribution of adverse-reaction
reports according to the therapeutic dass of the sus-
pect drug and the extent of its use was revealing. In an
evaluation that employed the FDA groupings of
therapeutic classes, it was found that the distribution
of adverse-reaction reports roughly parallels the ex-
tent of use of the drugs, as derived from evaluation of
the National Prescription Audit, except in the case of
the nonsteroidal antiinflammatory drup (Fig. 1; 'Ar-
thritis" column). These agents accounted for 21 per-
cent of the adverse-reaction reports but for only 5 per-
cent of outpatient prescriptions. This may be partly
explained by intensive manufacturer surveillance and
reporting on drugs in that therapeutic class.

Uses AND L5EiTrATioNs or DATA ON Anvxaaxt
Duua ReacnoNs

National surveillance of adverse reactions is a com-
plex process because of the volumne of drugs involved
and the need to assess causality and risk. Nearly 1.6
billion prescriptions for more than 30,000 drugs are
written each year in the United States (National Pre-

Tabe 1. Dissiuton of Spontaneous Adverse Dobu-Reaction Re-
Port Otn Now Csenscal Ensies. Atwirg to Origin d Reacson
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Fez 1. Pecntage Disinbution of Repwtt on Adverse Drug
Reactions (ADRs) arid Mta Share of Drugs in 1984. Actoin

b Therapeutic Class.

scription Audit), and about 200 new prescription
drugs are approved. About 20 of these approved drugs
are new chemical entities; the remainder are reformu-
lations and other modifications of known chemicals.

In spite of this complexity, the monitoring of spon-
taneous reports has, at times, directly resulted in
changes in recommendations for use and drug avail-
ability. Generally, the reactions involved in such in-
stances are distinct clinical entities that are reported at
rates much higher than expected. Recent examples
include teratogenesis caused by isotretinoin (Accu-
tane)2' and toxic epidermal necrolysis associated with
pyrimethamine-sulfadoxine (Fansidar).2' Other ex-
amples of adverse reactions that were discovered by
means of spontaneous reports include phenformin-
induced lactic acidosis,' hepatic tumors associated
with oxymetholone, 2 and hepatic failure associated
with ticrynafen."

Adverse-reaction monitoring can also provide a
profile of the types of reactions that may be occurring
to one drug or a group of drugs. For example, analyses
of reports on nonsteroidal antiinflammatory drugs
show that rates of hematologic reactions are higher
for oxyphenbutaxone and phenylbutazone than for
other such drugs." Similarly, the highest propor-
tion of anaphylactic reactions to nonsteroidal anti-
inflammatory drugs occur with benoxaprofen and
zomepirac.

A third use of data on adverse drug reactions is to
provide information on patient risk factors. For exam-
ple, most reports that have associated aplastic anemia
with phenylbutazone involved elderly women; this
association was confirmed in an epidemiologic study
by Inman."

Despite their usefulness, one or even many reports
of adverse reactions often do not provide sufficient
information to confirm that a drug caused the reac-
tion.'" A reaction may be caused by the suspect drug.
another drug that a patient is taking, or the underlying
diseases for which the drug was prescribed; it may also
be entirely coincidental.23 Thus, adverse-reaction moni-
soring should be viewed primarily as a means for iden-
tifying potential problems. Confounding is particu-
larly likely when the drug exposure and the outcome
are relatively common. In the case of doxylamine-
pyridoxine (Bendectin), for example, there were large

159t

numbers of reports of congenital defects associated
with exposure to the drug, simply because there was
widespread use or the drug during pregnancy; the co-
incidental, noncausal nature of the association ap-
pears to have been demonstrated. 2'

A further limitation of the use of adverse-reaction
data results from the underreporting of reactions and
the various biases that affect reporting. Medical or
mass media attention can stimulate reponing in a dis-
torted manner. In addition, some adverse reactions
are more likely to be diagnosed and reported than
others because of their known associations with drugs.
For example, aplastic anemia is far more likely to be
attributed to a drug exposure and reported than is a
more common disorder, such as myocardial infarc-
tion. For these reasons, it has to be remembered that
reporting rates do not necessarily reflect occurrence
rates. Consequently, reliable risk estimates cannot
usually be made from spontaneous adverse-reaction
data alone.

Postmarketing monitoring of adverse rcaciiunt
should be viewed as one component of pharmacoepi-
demiology.2' Both monitoring and epidemiology are
based on the nonexperimental collection of observed
data on exposure and outcome. Interpretation of ad-
verse-reaction data, like interpretation of other epide-
miologic information, must take into account the rates
of exposure and possible confounding factors. Often,
possibilities derived from reaction monitoring must be
tested with use of analytical epidemiologic techniques,
including case-control and cohort studies''.3"

Errncr or ADR RzioitiNc.
How is information on adverse drug reactions actu-

ally used? After sufficient evidence is gathered, several
mechanisms are employed to modify prescribing prac-
tsces. New information may be added to the package
insert of the product to guide providers.t6 In other
instances, the availability, of the product may be re-
stricted because of either voluntary withdrawal from
the market (as occurred with zgmepirac)' or recall (as
in the case of phenformin). 22 Dissemination of new
safety information also occurs by means of the FDA
Dnrg Bslletin and the medical literature.

There is no fixed formula for regulation of drug
safety because risks must always be balanced against
benefits. The severity of the disease being treated and
the availability of alternative therapy must be consid-
ered. In the case of isotretinoin, for example, how
should the risk of teratogenesis be weighed against
disfiguring acne and its attendant psychological ef-
fects? These are not easily resolved issues, but the
Staing point is to gather data on risks and benefits.
The FDA uses its Internal staff and advisory commit-
tees to analyze these data and determine appropriate
action.

RotsLE oF ts esICtHtCAN
Ultimately, the value of any surveillance system is

determined by the nature and volume of the reports it
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receives. The rate of adverse-reaction reporting in the
United States is far below that in many other devel-
oped countries." To improve reporting, revised regu-
lations'" and guidelines have clarified reporting re-
quirements and procedures for manufacturers. The
FDA has also sponsored pilot studies in Maryland and
Rhode Island that are aimed at stimulating direct re-
porting by physicians.

Physicians in practice must recognize that all the
effects of new drugs have not been elucidated at the
time of marketing. Much of the development of
knowledge about adverse effects depends on the abili-
ty of individual physicians to detect these eliecss
and to make preliminary attributions to the drug when
appropriate. The FDA and the medical community
share the responsibility for providing continual cvalu-
ation of drug performance after marketing. If the
medical community and patients are to benefit from
the experience of indisidual physicians, suspected re-
actions must be reported." 35 Indeed, "supplying in-
formation on suspected adverse reactions is as much a
moral duty for the physician as are other aspects of
patient care " 'J This is particularly true in the case of
serious reactions to new drugs, regardless of whether
sbch reactions have been mentioned in the package

inserts.
A number of factors may inhibit physicians from

reporting adverse reactions they have observed." The
most important may be the lack of knowledge that a
reporting program exists and the lack of readily avail-
able report forms. Physicians are urged to keep blank
copies of the report form that is mailed to them by the
FDA. Another inhibition may be concern about possi-
ble litigation related to an adverse-reaction report.
However, it must be remembered that the adverse-
reaction surveillance program is designed to detect
possible safety problems with drugs and that the sub-
mission of a report does not constitute a legal claim or
an acceptance of causality. Because the identities of
the reporters and the patients are kept confidential by
the FDA, individual reports have little value in the
courtroom. The desire to publish may also inappro-
priately inhibit early reporting to the FDA. Authors
are urged to send in early notification of adverse
reactions to the FDA, while articles are being pre-
pared or are in press.","' Physicians need to be
assured that their reports are important and that
they are used.3'
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Prescription Drug Use in 1984 and Changes Over Time

CARLENE BAUM, PHD. DIANNE L. KENNEDY, RPH, MPH, DEANNE E. KNAPP, PHD.
JOHN P. JUERGENS. PHD, AND GERALD A. FAICH. MD, MPH

More than 1.5 billion prescriptions were dispensed from retail pharmardes in
1984 at a consumer cost of $18.4 billion. The number of prescriptions dispensed
in 1984 equaled the previous record set in 1973. Over 40% of 1984 prescriptions
were for four therapeutic classes: cardiovascular drugs, anti-infectives, psycho-
therapeutic drugs, and diuretics. Prescriptions for cardiovascular drugs and
diuretics increased substantially from 1975 to 1984, while prescriptions for
psychotherapeutic drugs decreased. Outpatient use of systemic antiinfectives
remained fairly stable over the 10-year period. Trends in the use of specific
drug categories within these broad therapeutic classes were variable, as were
patient age and sex distributions. Key words: drug utilization; prescription
drug use; cardiovascular drugs; diuretics; anti-infectives, psychotropic drugs.
(Med Care 1988; 26:105-114)

Although prescription drugs are widely
used in the United States, published data on
national patterns of drug use are relatively
scarce. Most studies are limited to a single
drug class, medical care setting, or geo-
graphic region, and often focus on drug
costs rather than drug exposure. National
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estimates of drug use provide valuable com-
parison data for. those studies limited to one
area. They also provide a broader context
for assessing misuse or appropriateness of
therapy and identifying potential problems
with specific drug classes such as psycho-
therapeutic drugs or antibiotics. Examining
drug use patterns over time provides insight
into changing disease and therapeutic
aspects of medical care.

Data on outpatient use of all prescription
drugs are continuously collected from phy-
sican and pharmacy panels and extrapo-
lated nationally by pharmaceutical market-
ing research companies. The United States
Food and Drug Administration (FDA) sub-
scribes to three pharmaceutical marketing
research data bases. These data bases are
used to assess drug exposure for a variety of
issues, including development of recom-
mendations on the quantity of controlled
substances to be produced, the use of de-
nominators in epidemiologic studies, and
the production of descriptive studies.t"
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The present article provides information
on overall prescription drug use in 1984 and
changes in outpatient drug exposure from
1971 to 1984. More detailed information is
presented for cardiovascular drugs, di-
uretics, systemic anti-infectives, and psy-
chotherapeutic drugs, including the types of
drugs most commonly used within each
therapeutic class, the age and sex of patients
for whom these drugs are prescribed, and
10-year trends in prescription volume.

Data Sources

All drug utilization data were derived
from two of the pharmaceutical marketing
data bases purchased by FDA from IMS
America Ltd.: the National Prescription Audit
(NPA)

3
and the National Disease and Thera-

peutic Index (NDTI).' The current study used
NPA data to assess prescription volume and
NDTI data to identify the age and sex dis-
tributions of users. The IMS data bases
combine individual drugs into therapeutic
groups by the Uniform System of Classifica:
tion (USC).' The data bases and classifica-
tion system are described in more detail
below.

Nationsi Prescription Audit (NPA)

The NPA provides information on pre-
scriptions dispensed by chain and indepen-
dent pharmacies in the contiguous United
States. Other outlets such as discount stores
and supermarkets with pharmacies are not
included. NPA methodology has not been
consistent over time. Prior to 1981, data
were obtained from a representative sample
of 800 pharmacies, each of which was au-
dited for 2 days per month. Since 1981, IMS
has received monthly data tapes on pre-
scriptions dispensed by a panel of 1,200
computerized pharmacies. The panel does

not represent a true random sample; how-
ever, IMS does ensure that the panel is rep-
resentative of United States pharmacies in
terms of region, type of ownership, and size.
IMS also revised the NPA extrapolation
methodology at the end of 1983.
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The 1981 and 1983 methodologic revi-
sions resulted in significantly different esti-
mates for some individual drugs and a few
therapeutic categories (e.g., oral contracep-
tives). However, the broad therapeutic
classes discussed in this article were less se-
riously affected. As shown in Figures 1-5,
data points for 1981 and 1983 (revised data
in all cases) were not particularly discrepant
from the general trend lines.

National Disease and Therapeutic Index
(NDTI)

NDTI estimates are based on information
received from a panel of more than 2,000
office-based physicians in 19 major special-
ties. These physicians report case history
information on each of their patients they
see or contact in any way, regardless of lo-
cation (e.g., in the office, in the hospital,
over the telephone).

NDTI drug reports do not equate exactly
to written prescriptions: only about 59% of
the drugs recorded during a physician-pa-
tient contact in 1984 involved issuance of a
formal prescription (with the remainder rep-
resenting drugs that were administered di-
rectly, given as a sample, or recommended
by the physicians, in addition to drugs they
prescribed for patients in hospitals or nurs-
ing homes). In addition, refill prescriptions
not involving a physician-patient contact
are not captured by the NDTI, leading to an
underestimation of chronic therapies if drug
reports are viewed as prescriptions. By con-
vention, the NDTI employs the term "men-
tions" for such reports: "mentions" reflect
usage, but should not be interpreted as directly
equivalent to prescriptions or patients. Men-
tions represent drugs prescribed, recom-
mended, or given in any medical setting by
private physicians in office-based practice.

Uniform System of Classification (USC)

The USC was developed through a joint
effort of the Pharmaceutical Manufacturers
Research Group and IMS America Ltd. to
provide a basis for grouping drug products
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_ TOTAL PRESCRIPTIONS C- PRESCRIPTION SIZE
U.S. CIVILIAN POPULATION = POPULATION EXPOSURE
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Fic. 1. Pmsaiptioms, popUtaion. and orrtpahtit drug expoorwe 1971-1984.

into therapeutic categories. As a hierarchical
system, the USC allows us to assess drug
use at varying levels of specificity such as
the broad level of major therapeutic classes
(e.g., cardiovascular drugs) and more spe-
cific drug categories within the therapeutic
class (e.g., beta blockers, vasodilators).

The values of using a standardized drug
classification scheme have been enumerated
elsewhere.

6
Although any standardized

system will inevitably contain aspects that
may seem inappropriate to the individual
researcher, the benefits of using such
systems generally outweigh the advantages
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FIG. 3. Presiptions for dioultic from 1975 to 1984.

of devising study-specific classification diuretics are not included with cardiovascu-
schemes. All data in this artide are grouped lar drugs. USC terminology is also used

by the USC. Use of sedative-hypnotics is throughout, although this may seem inap-

not included in the data on psychotherapeu- propriate in certain instances. For example,

'tic drugs since the USC considers them to be "major tranquilizers" are more commonly

two separate therapeutic classes. Similarly, called neuroleptics or antipsychotic drugs,

1 ALL OTHER = TETRACYCLINES _ ERYTHROMYCIN
MILLION RXS 1PENICILLIN V/VK AMOXICILLIN

FIG. 4. Preocipfosm for sytenic andinectives from 1975 to 1984.
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= OTHER = MINOR TRANOUIXZERS
EM CYCLIC ANTIDEPRESSANTS _ MOR TRANOUILIZERS
fax ANTIDEPRESSANT TRANOUILIZERS

1975 1978 1981 1984

Fic. S. Prescriptiors for psychotherapeatc d -p from 1975 to 1984. The "other" category includes MAO
irhibitoms, lithium, and alteptsi.

and the "potassium-sparing diuretics" cate-
gory includes combination products that
would more accurately be labeled as potas-
sium-sparing/potassium-wasting diuretics.

Overall Drug Use

1973, decreased through 1979, and in-
creased annually in the 1980s. The first year
in which the number of prescriptions
equalled the peak level of 1973 is 1984.

During this time period, both United
States population size and prescription size
{I.- -1rA -- .. .a Bse IA .

NPA data indicated that 1.53 billion pre- t .. .v..ae Ius. ro Ol Lapsules, aPseIs, or
scriptions were dispensed from retail phar- other units in a prescription) were increas-
macies (up 2% over 1983), at a consumer ing. Figure I provides a more refined esti-
cost of S18.4 billion. The number of new mate of trends in outpatient drug exposure
prescriptions accounted for 49% of all pre- calculated by multiplying the number of
scriptions, while refills accounted for the prescriptions times average prescription size
remaining 51%. NOTI age demographics and dividing by population size. Data are
indicated that people aged 60 years and presented as a change index, with 1971 as
older accounted for the largest share of 1984 the baseline. Although prescriptions de-
drug mentions (39%), while patients less creased for 6 years, population exposure
than 20 years old accounted for the lowest decreased only in 1977, 1978, and 1979; in-
share (17%). Sixty percent of total drug ceasedr ns1980 through 982 andhasbeen
mentions were for female patients. faily constant for the past 2 years.

Figure I shows trends in overall drug use M
from 1971 to 1984. The number of total MajoruTherapeu Clss
prescriptions dispensed in the United States and Drug Categores
increased by 15% from 1971 to 1984 with Each of the 16 major therapeutic dlasse
considerable variation during the interven- listed in Table I accounted for at least 2% of
ing years. Total prescriptions peaked in all prescriptions dispensed in 1984. To-

109
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TABLE 1. Major Therapeutic Classes Representing at Least 2% of Total 1984 Prescriptions

Number of Ras Percent of Percent Change

Rank Class ({ Millions) Total Rus 1983-1984

1 Cardiovasrular drugs 222 14 5

2 Systemic anti-infecivews 196 13 0

3 Psychotherapeutic drugs 131 9 1

4 Analgesics 116 8 I

5 Diuretics 110 7 0

6 Hormons 84 5 2

7 Annarthics 73 5 3

8 Cough and cold preparations 57 4 a

9 Connaceptves 52 3 -2

10 Antispasmodics and Gt/GU 51 3 4

i1 Bronchial therapy 47 3 6

12 Nutrients and supplements 37 2 4

13 Ophthalmic preparations 37 2 4

14 Dermrntologics 37 2 3

15 Diabetes therapy 32 2 11

16 Sedatvfes 31 2 1

Total 16 classes 1312 86

Source: National Prescription Audit.

gether, these 16 classes represented 86% of treat cardiovascular conditions, but the USC
total prescriptions. One half of all 1984 pre- classification scheme treats them as a sepa-
scriptions were for one of the top five rate class. If we consider the two classes to-
classes: cardiovascular drugs (222 million gether, about 22% of all 1984 prescriptions
prescriptions); systemic anti-infectives (196 were for diuretics or other cardiovascular
million prescriptions); psychotherapeutic therapy.
drugs (131 million prescriptions, not includ-
ing sedative hypnotics, which would add Cardlovascular Drugs and Diuretics
another 31 million prescriptions); analgesics As shown in Table 2, four drug categories
(116 million prescriptions); and diuretics within the cardiovascular class each ac-
(110 million). Diuretics are used mainly to counted for 2% or more of all prescriptions

TABLE 2. Top Cardiovascular and Diuretic Drug Categories in 1984

Percent of Percent Percent
Drug Category' Million Rus Total Ras Female Aged 60+

Cardiovascular drugs 222 14 54 71
Beta blockers 61 4 55 55
Antihypertensives 56 4 60 66
Va.sodilator 53 3 50 78
Digitalis 27 2 56 87

Diuretics 110 7 62 69
Potassium-sparing' 42 3 64 65
Thiaides 37 2 63 61
Other oral (e.g., furosemide) 30 2 59 79

Source: National Prescription Audit and Nationsa Disease and Therapeutic Index.
I Only those drug categones accounting for 2% or more of total ba are Listed. Therefore, the class total may be

greater than the sum of the listed categories.
I This category includes combinanon products in which only one of the ingredients is potassium sparing.
'86% of prescriptions in this category were for furosemide.
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TABLE 3. Top Anti-infective Drug Categories in 1984

Percent of Percent Percent Percent
Drug Categoryn Million Rs Total Rxs Female Aged 0-19 Aged 60+

AU anti-infectives' 196 13 56 38 22
Erythromycin 34 2 57 40 16
Amooicillin 33 2 53 72 7
Tetracyctines 25 2 54 18 23
Peniciin V/VK 25 2 55 57 6

Source: National Prescription Audit and National Disease and Therapeutic tnde.
'Exduding topical, ophthalmic. and otic anti-infectves

Only those drug categories accounting for 2% or moae of total Ro are listed. Therefore, the doss total may be
g-ter than the suo of the isted categories

dispensed from retail pharmacies in 1984.
Beta blockers, antihypertensives, vasodila-
tors, and digitalis represented about 89% of
total cardiovascular prescriptions. The di-
uretic class consists of only three categories,
each of which represented at least 2% of
total prescriptions..

NDTI data indicated that 71% of cardio-
vascular drug mentions were for people
aged 60 or older. Not surprisingly, this is
considerably higher than the 39% overall
use for this age group. Women accounted
for 54% of cardiovascular drug mentions.
Patients on beta blockers tended to be
younger than patients receiving drugs cate-
gorized as antihypertensives (who in turn
were younger than those receiving vasodi-
lators). Approximately 87% of digitalis use
was in patients aged 60 or older, and other
data suggest that digitalis is the most com-
mon drug exposure in the elderly.'

Diuretics are also used mainly in an older
population, and "other diuretics" (mainly
furosemide) are used in an older population
than thiazides or potassium-sparing di-
uretics. The sex distribution is similar to
overall drug use.

There has been a substantial increase in
prescriptions for cardiovascular drugs over
the last 10 years, from 132 million in 1975 to
222 million in 1984 (Fig, 2). Beta blockers
have shown the most dramatic increase
(from 9 million to 61 million). The increase
in the "all other" category starting in

1981-82 is basically due to the introduction
of calcium-channel blockers.

As shown in Figure 3, the use of diuretics
has also increased over the past 10 years.
from 78 million prescriptions in 1975 to 110
million prescriptions in 1984. Use of this-
zide diuretics has remained fairly constant,
while prescriptions for potassium-sparing
diuretics have more than doubled. Prescrip-
tions for "other" diuretics have increased by
over 50%.

Systemic Anti-Inirstaves

Systemic anti-infectives (excluding topi-
cal, ophthalmic, and otic products) were the
second most commonly prescribed drug
class in 1984. Four anti-infective categories
individually accounted for 2% of total 1984
prescriptions: erythromycin, amoxicillin,
tetracyclines, and penicillin V/VK. As
shown in Table 3, amoxicillin has the high-
est percentage of use in patients under 20
years of age (72%), and tetracydlines have
the lowest (18%).

Figure 4 indicates that the use of anti-in-
fectives fluctuates little from year to year
and has remained fairly stable over time
(208 million prescriptions in 1975 and 196
million in 1984), The type of therapy has
changed, with an eightfold increase in the
use of amoxicihn, and a 53% decrease in
the use of tetracyclines.

Cephalosporins (not shown in Figure 4)
were the fifth most commonly dispensed

111



244

BAUM ET AL MEDICAL CARE

TABLE 4. Psychotherapeutic Drug Categories in 1984

Million Percent of Percent Percent
Drug Category Rsx Total Rxs Female Aged 60+

All psychotherapetics 131 9 64 32
Minor tranquilizers 71 5 65 35
Major tranquilzets 21 1 60 32
Cyclic antidepressanto 19 1 68 31
Antidepressant tranquilizers 15 1 72 34
Other (MAO inhibitors, lithium, analeptics 5 1 49 13

Source: Nasonal Prescription Audit and National Disease and Therapeutic Index.

anti-infective in 1984 with 23 million pre-
scriptions. Their use increased by 147%
over the 10-year period.

Psychotherapsutic Drugs

Table 4 provides data on the use of psy-
chotherapeutic drugs in 1984. As a class,
psychotherapeutic drugs are not often used
in people less than 20 years old, and women
account for almost two thirds of the use.
Among the specific categories, the highest
"percent female" was found for antidepres-
sant tranquilizers (combination products or
drugs like doxepin that are used for both
anxiety and depression).

The largest difference is in the "other"
category, which includes monoamine oxi-
dase inhibitors, lithium, and analeptics.
None of these drugs are commonly used by
people in their sixties or older, and analep-
tics (drugs like RitalinO) are used mainly in
children (71% in people under 20). Males
account for 75% of analeptic use.

Figure 5 displays trends in the number of
prescriptions dispensed for psychothera-
peutic drugs. Prescriptions for minor tran-
quilizers, the dominant category within the
class, decreased from 103 million in 1975 to
67 million in 1981. Although this was the
major factor in the 1975-1981 decrease in
psychotherapeutic drug use, prescriptions
for major tranquilizers (i.e., antipsychotic
drugs) also decreased by roughly 20% dur-
ing this period. Use of other psychothera-
peutic drug categories remained relatively
stable. Between 1981 and 1984, prescrip-
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tions for psychotherapeutic drugs increased
by 9%, with the largest percentage increases
in the "other" category (28%) and cyclic
antidepressants and antidepressant tran-
quilizers (12% each).

Discussion

Both the type and extent of prescription
drug use at any given point in time are re-
lated to many different factors such as pop-
ulation size and demographics, disease
prevalence and detection, available drug
therapies, and attitudes toward drug use. In
general, increases in population size should
lead to increases in prescription volume.
Since Americans are becoming an older
population,' we -would expect an even
greater increase in drug use than would be
predicted based on population size alone,
particularly for those drugs that are used for
chronic conditions in the elderly. Data from
the current study indicate that population
size and prescription volume have both
shown comparable increases from 1971 to
1984; however, annual changes in the rate
of increase vaned greatly until 1982. If one
considers the increase in average prescrip-
tion size during this period, outpatient drug
exposure increased much more than would
be predicted by population size. Preacrip-
tions for cardiovascular agents and di-
uretics, drugs commonly used in the elderly,
increased substantially from 1975 to 1984,
while psychotherapeutics and anti-infec-
lives, with lower geriatric use, decreased or
remained stable.
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The increase in use of cardiovascular
drugs and diuretics may also be related to
increased detection of hypertension. Sixty
percent of adults with elevated blood pres-
sure surveyed in 1976-1980 had been told
by a physician that they had high blood
pressure, as compared with 51% in
1971-1975 and 45% in 1960-1962. The
proportion of hypertensive patients taking
antihypertensive medication has shown a
concomitant increase.'

The availability of new drug therapies
may also have contributed to increased car-
diovascular drug therapy. Twenty-seven of
the 103 new chemical entities approved by
the FDA from 1980 through 1984 were for
treatment of cardiovascular conditions. Al-
though the introduction of new or improved
drug products may either expand the entire
drug class or merely change the market
share of individual products within the
class, the former appears to be true in the
case of cardiovascular therapy.

Availability of new drug products did not
appear to have much influence on trends in
outpatient anti-infective use. Although 32
new anti-infectives were approved by FDA
from 1980 to 1984, most of these were for
products that are used mainly in hospitals
and thus are not reflected in the dispensed
prescription data. Prescriptions for anti-in-
fectives have remained fairly stable over the
10-year period, with annual fluctuations
most likely related to variations in infectious
disease rates from year to year.

Attitudes within both the general medical
community and broader society can have a
marked effect on drug use, particularly with
drugs such as psychotropic agents where
treatment decisions may be as strongly af-
fected by attitudinal factors as by safety or
efficacy considerations. The 1975-1981 de-
crease in prescriptions for psychotherapeu-
tic drugs paralleled general concerns preva-
lent during that time about possible over-
prescribing and patient misuse of such
drugs. Minor tranquilizers seemed to be the
drugs of particular concem, and this cate-

gory showed the sharpest decline in pre-
scriptions.

The limitations of the current study
should be noted. Ideally, drug use studies
would provide estimates of the number of
people exposed to a given drug or drug
class. However, such studies are prohibi-
tively expensive if one wishes to survey na-
tional utilization of all prescription drugs on
an ongoing basis. Collecting data from phiy-
sician and pharmacy panels is more eco-
nomically feasible and can provide equally
valid measures of drug use even though
these measures may be less ideal than actual
patient counts. All data presented here rep-
resent drugs "mentioned" during a physi-
cian-patient contact or drugs dispensed
from retail pharmacies. We assume that dif-
ferences in these measures (either in patient
demographics or over time) reflect differ-
ences in the exposed population.

We speculate that increases in drug use,
particularly use of cardiovascular drugs and
diuretics, are related to the increasing pro-
portion of elderly people in the United
States population. Although the available
data do support this, the differing charac-
teristics of the NDTI and the NPA pre-
vented us from age-adjusting the trend data
to more directly evaluate the contribution of
an aging population to changing prescrip-
tion volume. The parameters of the present
study also did not allow a direct assessment
of the relationships between prescription
volume and attitudes toward drug use or the
availability of new drug therapies. The cur-
rent data and common sense both suggest
that these relationships do exist, but further
explication will require more focused
studies.

In summary, outpatient prescription drug
use in 1984 consisted largely of the four
therapeutic classes discussed above, which
with analgesics accounted for one half of all
dispensed prescriptions. As might be ex-
pected, patient age and sex differed with
different drug classes and (generally to a
lesser extent) with the specific types of
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drugs within each class. Drug use is not a
static phenomenon but may change with
population characteristics, disease preva-
lence and detection, new drug therapies.
and general societal attitudes.
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Memorandum Food and Drug Administration

To: Parties Interested in Clinical
Guidelines for the Elderly SEP 30 1983-

From: Acting Director
Office of New Drug Evaluation/HFN-lOD

Subject: Discussion Paper On Testing
of Drugs in the Elderly

Attached is a discussion paper developed within the FDA, on the testing of
drugs in the elderly. It will be apparent that the discussion paper deals
with general requirements for pharmacokinetic data as much as it does clinical
requirements related to older patients.

Up to this time, we have had no formal comments from anyone outside FDA and we
are now seeking comments from parties known to be interested in the problem.
After evaluating these, we will develop a draft proposal through our usual
guideline procedures, including a formal notification of availability.

Please direct comments to:

Robert Temple, M.D.
Acting Director, Office of New Drug Evaluation
Food and Drug Administration
Parklawn Building, Room 14B45
5600 Fishers Lane
Rockville, MD 20857

Ro tTemple,

Attachment
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SEP 30 0

DISCUSSION PAPER ON THE TESTING OF DRUGS IN THE ELDERLY

Introduction:

There is a perception that drugs, even drugs likely to be used in the elderly,

are not studied adequately in elderly patients and that as a consequence older

patients are more likely than younger patients to suffer adverse reactions to

drugs. It may be true that elderly patients are more likely to develop

adverse reactions to drugs but, if true, the extent to which this is the

result of age-related differences in drug response and insufficient clinical

information about such changes, or is simply the result of an increased

likelihood that the elderly will have concomitant diseases or will be using

mnsy drugs, is not really known. Most of those who have written about drugs

in the elderly have found that the effect of age on the pharoacokinetics of

drugs is the best established specifically age-related problem.

A recent survey of a dozen and recently approved pending new drug applications

showed that older patients (over 65) are included in reasonably large numbers

in studies of most drugs. Nonetheless, it is comparatively unusual for a

sponsor to direct specific attention to the elderly to determine whether there

ought to be specific labeling advice for them. It is therefore worthwhile to

consider whether there are specific testing and analysis requirements that

should be met by anyone planning to market a drug with potential usefulness in

the elderly so that the clinician will be as aware as possible of special

considerations involved in using the drug in older patients.

Although specific cases of age-related changes in pharmacokinetics or

pharmacodynamics are recognized, it is not clear how cormon such changes are.

nor. except for certain obvious situations, such as the increased half-life of

renal-excreted drugs in elderly patients with diminished renal function, is it

clear how to predict them. This is not solely a concern related to the

elderly. Subpopulations with different pharmocokinetics can exist in any age

group and detection of them has generally been difficult; a good

pharriacokinetic evaluation of a drug will therefore contribute information

allowing intelligent dose adjustment in patients of all ages.

The number of documented examples of age-related pharmacodynamic differences

seems too small at this tine to demand formal studies comparing younger and

older patients with respect to their blood-level/response curves. The major

impediment would be selection of an appropriate older population (well vs.
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ill, specific decade of life; conconitant therapy or not). The approach

suggested is therefore to use Information collected from clinical trials that

include older patients to search for possible pharmacodynamic differences.

Better information on using drugs in the elderly can be developed both from

Improvements in the general requirements for drug testing and from

requirements related specifically to the older patient.

The general requirements are:

l. For any drug that has significant renal excretion of parent drug or

active metabolites, there should be formal study of the effects of

altered renal status on the drug's pharmacokinetics. Dosing

information in product labeling should include instructions for the

dosage adjustnents needed for varying degrees of renal impairment.

It would also be helpful to include in labeling for drugs needing

such dosage adjustmeet a method for calculating the creatinine

clearance from the serum creatinine, e.g.

fit (kh) x (146 - age)

male CCr * 72 x Cr (mg/IO0 ml)

female CCr * 0.9 x above

Such information is already commonly obtained for relatively toxic

drugs; see, for example, current labeling for aminoglycoside

antibiotics, a toxic group of drugs whose excretion is renal.

2. To implement a screening mechanism that will detect unanticipated

pharmacokinetic problems in a setting that is reasonably comparable

to clinical use.

The requirements specifically related to the elderly are:

1. To be certain elderly patients are not excluded from trials of drugs

to which they will be exposed after a drug is marketed.

2. To analyze the safety and effectiveness results of clinical trials

with attention specifically to the influence of patient age, as well

as other characteristics that can be age-related (renal or hepatic

status, muscle mass, concomitant therapy and concomitant disease).

Depending on the findings arising from screening tests and analyses,
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and on circumstances related to the specific drug, to carry out

specific clinical trials needed to characterize the drug in the

elderly.

In contemplating additional requirements related to study of drugs In the

elderly, or to better evaluation of pharnacokinetics in general, the cost in

time and money should be considered. It is apparent that, if planned at the

outset of a drug's development, inclusion of elderly patients and analysis of

results with respect to age are essentially cost-free. Exploration of

pharmacokinetic questions such as the effects of renal impairment can be

costly, but is plainly already a responsibility of a drug's sponsor, not a new

requirement. Thus, the only significant new requirement and burden is the

pharnacokinetic screening mechanism described below. Its benefits, however,

appear to outweigh its costs.

Proposal:

The following requirements are therefore proposed as a means of assuring that

clinicians will have adequate information to use drugs appropriately in the

elderly. These include general requirements, i.e., improvements in drug

evaluation that are applicable to many patients but that will have

particularly value with respect to the elderly, and specific requirements,

I.e. requirements related solely to the older population. The new

requirements would be incorporated into the existing document called:

'General Considerations for the Clinical Evaluation of Drugs'.

1. General Requirements

A. Drugs that are excreted (parent drug or active metabolites)

significantly through renal mechanisms should be studied to define

the effects of altered renal function on their pharmacokinetics.

InformatIon should be developed for dosing instructions that provide

appropriate adjustments for varying degrees of renal Impairment.

Labeling for such drugs should include a mans of calculating

creatinine clearance from the serum creatinine, adjusting for weight

and age, because it is often difficult to obtain accurate direct

measures of creatinine clearance without hospitalizing the patient

for urine collections.

S. Drugs that are highly protein bound should be studied to determine

factors that might influence degree of binding, such as total blood

level, pH, etc. Ordinarily, much of this study can be done using in

vitro methods.
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C. Drugs in late Phase 11 and Phase III should be subjected to a

*pharmacokinetlc screen." A pharmacokinetic screen (not previously

defined) is a simple means of detercining whether a drug has

pharmxacokinetic properties that are likely to cause it to have

unanticipated problems.- It consists of a small number of blood level

determinations during steady state dosing designed to display the

variability in blood levels under defined conditions of dosing.

Depending on the half-life of the drug it night be sufficient to get

a trough (pre-dose) value (probably suitable if the drug has a

relatively long half-life) or alternatively, a trough and approximate

peak value. If there are previous kinetic studies, the peak tine can

probably be estimated and one or two blood samples should be

sufficient for an approximate peak level. If there are no prior

studies, the peak could probably be approximated sufficiently by two

or three measurements in the 1-3 hours post-dosing period. It night

not be necessary to carry out these observations in every patient in

Phase III but a sizable sample, including patients in all age, race.

weight, and sex, groups, as well as patients with a variety of

concomitant therapies and diseases, should be studied. Because a

pharmacokinetic screen is relatively easy and inexpensive, at least

if there Is a suitable assay for the drug in body fluids, involving

only one 1-4 blood level determinations per patient (a much less

burdensome series of determinations than would be generated by the

typical formal pharmacokinetic study) it Is reasonable to cast as

wide a net as possible in an effort to find atypical patients.

Deviations could result from almost any factor that affected

pharmacokinetics, Including differences in metabolism and, of

particular relevance to the elderly, differences in volume of

distribution, hepatic metabolism, or renal excretion.

Studies of this kind are not intended to be similar in quality or

precision to the typical formal pharmacokinetic study carried out on

a new drug and they will not be able to detect small

patient-to-patient differences. Concern that such a screen is not

the best possible pharmacokinetic study should not be allowed to

obscure the fact that what is most important is large differences,

differences likely to be clinically important.

It is inherent in the idea of a 'screen" that when the screen

discovers something unusual, further studies would need to be done.
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Thus, if a particular sub-population (e.g.. people of a certain age.

or those receiving specific other drugs or with other diseases) were

found to have higher (or lower) blood levels than the rest an attempt

to discover the reason for this would become necessary.

D. Drug-Disease and Drug-Drug Interactions

1. Specific Studies

Certain drug interactions are so common and so readily

anticipated that it is almost always desirable to study then.

These include:

a. Drugs known to have extensive protein binding can be

expected to interact with specific concomitant

therapies, specifically sulfonylureas, comuadin,

phenytoin and certain NSAIDs, to cite a few examples.

These interactions should be explored using in vitro

or in vivo methods, as appropriate.

b. So many drugs affect serum levels of digoxin, which is

widely used in the elderly and is potentially very

toxic, that evaluation of this interaction is

appropriate for virtually any drug.

c. Ophthalmic drugs (especially anti-glaucoma drugs)

require compatibility testing with other topical

ophthalmic drugs, which are frequently used in the

elderly.

d. For drugs that undergo hepatic metabolism, the

pharmacokinetic effects of known hepatic enzyme

inducers should be studied.

2. Interaction Screen

If the drug is going to be used in conditions where specific

diseases are particularly likely to be present (that is, other

than the disease that is being treated with the test drug), an

attempt should be made to include patients with the other

diseases in the treatment population. The pharmacokinetic

screen should be useful in determining whether the other
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diseases affect blood levels of the drug and clinical

observations should permit detection of specific adverse effects

associated with the other diseases. Similarly, with respect to

other medications that are used concoritantly. the screen should

help evaluate whether the other medications affect the kinetics

of the test drug. In sone cases, where a concomitant drug is

used especially frequently, formal interaction studies should be

carried out. For example, antianginal drugs of different

pharmuacologic classes (nitrate, beta-blocker, calcium

antagonist) are so cosmonly combined that they should be

subjected to formal studies of their combined effectiveness and

tolerance.

It is also possible that the new drug will have an effect on the

kinetics of other drugs. There is almost no limit to the number

of studies that could be mounted to explore this question;

therefore a second screening mechanism would be helpful. If

Phase III clinical trials include patients who are on a variety

of other drug therapies (held stable during introduction of the

new agent), trough blood levels of the other drugs can be

obtained prior to dosing with the new agent and again after the

new agent has reached steady state. It should thus be possible

to detect, with relatively little effort, major effects of the

new drug on many concomitant medications. The principal limit

to being able to do so will be the availability of good blood

level measurements for the other agents. In general, drugs

where blood levels are most critical are those for which blood

level determinations are being developed.

II. Specific Requirements Related to the Elderly

A. Determination that a drug is likely to have significant use in the

elderly

In many cases it is obvious that a drug will be widely used in the

elderly because the diseases that it is intended to treat are

characteristically diseases of aging, e.g. coronary artery disease,

senile dementia, or peripheral vascular disease. In other cases it

is not entirely clear what the age of ultimate population will be. A

sponsor should determine through estimates of the disease prevalence

by age or through examination of the age distribution for other drugs

of a similar type (using the National Disease and Therapeutic Index,

87-471 - 88 - 9
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for example) whether his drug is likely to have significant use in

the elderly.

B. Inclusion of Elderly Patients in Clinical Studies

Elderly patients should not be arbitrarily excluded from the patient

population if a drug is likely to have significant use in the

elderly. Sometimes, for example, patients over the age of 75 are

excluded from clinical trials. There are reasons for doing this,

principally, especially early in clinical studies, a desire to be

sure that the patients' response to the drug will not be confounded

by patients' underlying disease and fragility. Nonetheless, at least

during Phase III, elderly patients should not be excluded.

Ordinarily, elderly patients would be included in trials with other

patients but in some cases, especially for drugs targeted to older

patients or where differences in response by age are anticipated,

trials could include only the elderly or, perhaps better, could

specifically be designed to compare results in the older and younger

patient groups.

C. Analysis of Adverse Effects and Effectiveness by Age

Adverse drug reactions and effectiveness should be analyzed taking

age into account. It is possible to do a variety of analyses of

effectiveness or adverse effects looking for relationship to dose,

race, underlying disease, and age. This should be done both for

individual studies and as an overall analysis. There would have to

be a fairly substantial difference in effectiveness or adverse

reaction rates by age before a difference could be detected; that is

less a problem than it might seem, as unless the difference is rather

large It is probably not of major importance.

This kind of analysis might need to be followed up by formal

dose-response studies, or if possible, blood level-response studies.

specifically in the elderly; such studies might be done earlier in

the drug's evaluation if the drug was particularly directed at the

elderly or if it was a member of a class where pharmacodynamic

differences with age might be expected, such as benzodiazepines.

Alternative

There are other ways to approach the question of drugs in the elderly.
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Dr. Crooks of Dundee (Scotland). in a paper prepared for the Committee on

Safety of iedicines, first discussed the kinds of differences that night exist

between the elderly and younger people and proposed the following approach:

He identified drugs liable to produce special problems in the elderly as

(l) drugs with indications for use that are commonly found in the elderly,

(2) drugs with a low therapeutic ratio if associated with one or more of

the following: (a) drugs primarily elioinated by renal excretion (or with

biologically active netabolites excreted in the urine), Cb) drugs with a

high liver extraction ratio. Cc) drugs that act directly on the central

nervous system and (d) drugs that have an effect likely to be modified by

the iopairment of hoctoeostatic mechanisms cormonly found in the elderly.

He proposed that for drugs meeting those criteria a product license would

require the following additional studies:

(l) single dose pharamcokinetic studies in healthy, elderly patients

(greater than 70 years old) and where the single dose data are

marketedly different fron the young, multiple dose studies as well.

(2) pharmacodynamic studies in elderly patients with the condition for

which the drug is indicated.

(3) safety and effectiveness of the drug must be established in the

elderly under clinical trial conditions using the dosing regimen

considered to be appropriate for the elderly on the basis of the

pharmacokinetic and where available pharmacodynamic data.

Although this approach Is in many ways similar to our proposal. I believe it

has a significant problem:

The first two studies would necessarily be carried out in 'healthy

elderly" patients and in a rather small number of them. As the elderly

are almost surely quite diverse with respect to differences from younger

patients, many potential problems seem likely to be missed. Nonetheless,

the recoenended studies are comparatively easy to carry out and the

approach is In some ways less demanding. Corxentators should consider it

in their responses.
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Item 11

GUIDELINES FOR STUDYING DRUGS IN THE ELDERLY

By

Robert Temple, M.D.

Acting Director

Office of Drug Research and Review

National Center for Drugs and Biologics

Presented at The Drug Information Association Workshop on Geriatric Drug Use,
Washington, D.C., February 2R, 1984

Several months ago we made available a "discussion paper" on the testing of

drugs in the elderly - it was in essence a pre-proposed guideline. The paper

offered a general overall approach to the evaluation of the effects of any

drug in the elderly and was based on several premises:

1. The problems of drugs in the elderly are only in part, perhaps small

part, the result of age per se. They are also the result of

illnesses or influences that can occur at any age, but nay he more

common in the elderly.

2. Much of the information needed to use drugs safely in the elderly can

be derived both from the elderly and from younger patients, such as:

- how the drug is metabolized and excreted and therefore what

derangements might influence metabolism or excretion.

- the relationship of blood levels of drug to pharmacologic effect.

This may be altered in the elderly hut this cannot be learned until

the non-elderly are well-studied.

- the presence of drug-drug interactions, either pharmacokinetic or

pharmacodynamic.

- the presence of drug-disease interaction.

3. The elderly are so heterogenous with respect to physiologic

processes, other drug use, and concomitant illness that their

specific problems can best be identified if a broad range of elderly

patients are included in trials and multi-variate techniques are used
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to distinguish the influence of age per se and the influence of

characteristics that tend to occur more frequently with greater age

but are important no matter when they occur.

This is not a unique problem. While it is still debated, and there

is evidence on both sides, there has been a question as to whether

obesity is an independent, cardiovascular risk, or whether the

elevated blood pressure, blood sugar, and cholesterol associated with

obesity (or perhaps obesity - provoking diet) are the only risk

factors. To give the best possible advice you need to know the

answer.

4. We are usually not wise enough in advance to know where to look for

trouble. Therefore, in addition to looking at identified trouble

areas, we need to set in place mechanisms to find the unexpected.

5. There is no insurmountable obstacle to including the elderly, in

fairly sizable numbers, in clinical trials. We know this because

patients in their 60s and 70s have regularly been included in

evaluations of drugs in recent years (as a mini-survey of recent IDAs

showed). Beyond the 70s it may become difficult as increasing

difficulties can be expected in such mundane matters as reaching the

clinic, assuring compliance with medications, obtaining informed

consent, etc. You will note I have given no age at which people

become 'elderly'. In part that is because no one is likely to agree,

and in part because the idea that people switch categories all at

once is naive. Somewhere between 60 and P0 it happens to us all -

MDAs should include a good representation of patients in this age

range.

The solution that arose from these premises is somewhat complicated, with

several components, reflecting an attempt to study those areas that we know

are likely to cause problems in the elderly, study the basic properties of

drugs better than we have in the past, and examine the rich data base of an

NDA as well as possible to discover new information.

We did not think it was enough simply to say: if the drum is to be used in

the elderly carry out clinical trials and a pharmacokinetic study in old

people. It seemed almost inevitable that such studies would be carried out in

a relatively healthy elderly population, with special care devoted to dose

selection, and would show little except the usual response. These studies may
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be useful sometimes but are not sufficient. Accepting them as sufficient

would, I think, be deceiving ourselves.

We therefore proposed the following set of requirements, sone related

specifically tothe elderly, others to obtaining general information that will

be useful to all age groups, including the elderly.

1. Better Study of Factors Known to Alter Pharmacokinetics

It appears at this time that a substantial fraction of the drug problems

in the elderly has to do with alterations in the pharmacokinetics of

drugs. It is not well enough recognized that changes in creatinine

clearance are very common in the elderly and accurate clearances are hard

to obtain, as they require 24 hr. urine collections. There is a simple

formula developed by Cockcroft and Cault:

wt (kg) x (lug-aoe)

male CCr = 72 x Cr (mg/lOn ml)

female CCr = 0.9 x above

For most purposes the formula gives an estimate superior to any but the

most meticulous measurements. Marc Reidenberg wrote to tell me of his

recent study in hospitalized patients comparing the estimate using the

above equation and actual CCr measurements. Whenever there was a

meaningful difference between the estimate and the measurement, repeat of

the measurement gave a value closer to the calculated value than to the

previous measured value.

In addition to knowing CCr, we must know how the kinetics of the drug are

affected by changes in renal function. Therefore, any drug excreted (parent

drug or active metabolites) through renal mechanisms should have formal study

of the effect of altered renal function or its pharmacokinetics. Labeling for

such drugs should portray this relationship and include the Cockcroft and

Gault equation above, or provide a nomogram equivalent. This is clearly

possible, as it already is done for the aminoglycosides, a renally excreted

class of drugs with a very narrow therapeutic ratio.

The proposal suggested routine study of the influence of protein binding on

kinetics, but several comments cast doubt on the usefulness of this.
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The proposal did not mention purely blopharmaceutic matters but there is

growing interest in such factors as pH-dependence of dosage forms and effects

of delayed gastric emptying. The elderly are more likely to he

hypochlorhydric and to have delayed emptying.

The proposal did not consider relating kinetics to hepatic function such as

might be assessed by an aminopyrine test, but Dr. Greenblatt's discussion

suggests potential usefulness of such an effort. The problem, obviously, is

that relatively few physicians utilize an aminopyrine test as part of their

clinical dose-selectton procedures, so that identifying a relationship might

be of little practical value.

II. A Screen for Unknown/Unsuspected Pharmacokinetic Effects

The proposal includes a *pharmacoklnetic screen", a procedure involving

obtaining a small number of blood samples during steady state dosing from many

patients to look for unexpectedly high or low blood levels.

At present pharmacokinetic studies are carried out principally In small

numbers of normal males. Only if obvious problems develop are searches made

in other populations, except that kinetics in patients with abnormal renal

function are fairly commonly studied and certain specific drug interaction

studies (e.g., effects on digoxin or coumadin) are increasingly common.

If there is a suitable blood level assay, preferably one not too dependent on

perfect handling of samples, blood levels obtained during clinical trials

should be able to detect major deviations from what is expected. Once

detected, the reasons for the deviation must be sought among the usual

factors, such as:

- demographic characteristics (age, race, sex)

- effects of other disease (hepatic function, CHF)

- effects of other drugs (cimetidine, barbiturates)

- population differences in metabolism (isoniazid, procaine amide,

encainide)

unrecognized peculiar kinetics (non-linearity)
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The proposal suggested that several blood levels would be needed to define

approximate peak and trough levels. nne cornent, from Dr. Reidenberg, who was
S

concerned that the suggestion was needlessly burdensome, suggested that trough

levels alone would suffice, for several reasons:

l. Trough and peak are related,

2. The usual clinical correlations of drug effect are with trough levels,

3. Peak will be hard to find and requires arbitrary choices.

Obviously, it would be substantially easier to obtain trough levels only.

Timing would be less critical and fewer samples needed. This hears further

discussion.

Dr. Reidenberg also suggested that the screen could he omitted if certain

conditions obtained: e.g., if a drug was eliminated wholly as the

unmetabolized parent compound by the kidneys, the renal work-up might

suffice. Or, if a drug had an easily measured, rapid response clearly related

to dose (some antihypertensive agents) you might well know well enough how to

use it from the kinds of studies now carried out. These points too bear

further discussion.

Let me emphasize that a 'screen' is a hypothesis-generating device, not

usually able to provide a definitive answer. If outliers are found, their

characteristics (age, race, disease, other drugs, obesity, etc.) need to be

examined to seek an explanation and further studies in them could be needed.

It would also be important to determine whether the observed drug responses in

outliers (effects, ADRs) were different, as it is the clinical importance of a

pharmacokinetic alteration that is our real concern.

III. Studies of Pharmacokinetic Interactions

There are a few formal studies of drug-drug interaction that probably should

be part of any drug evaluation (e.g., effects on digoxin serum levels) and

some studies are suggested by the way drugs will be used (e.g. antianginal and

anti-CHF drugs will be used together and should be studied together), hut a

screening mechanism seems useful here, again concentrating on pharmacokinetic

interactions first. Proposed is a simple comparison of trough, steady-state

blood levels before and after introduction of the new drug. Obviously, this

can be done most readily where the institution is already capable of
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monitoring blood levels of a particular drug and setting up many new assays

would be prohibitively costly. It is often, of course, the drugs whose levels

are most critical (phenytoin, quniidine, digoxin, etc.) that hospitals choose

to measure, so that the screen would be targeted to agents of major interest.

IV. Special Age-Related Requirements

As noted, the above requirements would greatly enhance knowledge of drugs

pertinent to the elderly but are pertinent to all patients.

Several additional requirements are needed:

1. Drugs should be explicitly described with respect to how likely their

use in the elderly is. This may be self-evident from the target

population (CAF and angina, e.g., obviously are common in older

patients) but, if not, can be derived from sources such as Medicaid

or the National Disease and Therapeutic Index.

2. Elderly patients should be included in clinical trials. They usually

are, at present, but sometimes there are arbitrary age limits (e.g.,

patients over 75) that seem of doubtful necessity. Caution,

especially early, is understandable, but by Phase Ill, older patients

should be included.

The proposal does not call for routine specific clinical studies In

the elderly but suggests that the elderly be included in other

trials, as they appear. Clearly, however, for drugs very

specifically targeted to the elderly or where differences in response

by age might be expected (e.g., sedatives), trials in the elderly

could be carried out or, even better, response in old and young could

be specifically compared. The previous discussion by Dr. Greenblatt

suggests that it would be appropriate to Carry out pharmacokinetic

studies of any high clearance oxidized drug in the elderly.

3. Analysis of adverse effects and effectiveness by age.

I am Impressed that we do not sufficiently use the mass of data in an

NDA to look for factors that affect response, factors such as age,

race, dose (in mg/kg), other diseases, other drugs, obesity, or blood

level. I recognize that cross-study pooling of data for such an

analysis is risky but there is no possibility of gaining these

insights in any other way, unless someone is smart enough to suspect
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such a relationship. Certainly, suspected relationships should be

pursued, but sifting the data for surprises is also of value.

It should be obvious thnt we are proposing no 'cookbook", but rather an

approach. Some commentators preferred an alternative suggested by Crooks dnd

possibly being used in England. The alternative is to identify drugs likely

to create problems in the elderly:

l. Drugs intended for indications commonly found in the eld-rly.

2. Drugs with low therapeutic ratio and either:

a. renally excreted

b. having a high liver extraction ratio,

c. acting on the CNS, or

d. having an effect likely to be modified by the impairment of

homeostatic mechanisms commonly found in the elderly.

For these, three studies would be needed:

l. Single-dose pharmacokinetic studies in healthy older patients ( 7t

years old).

2. Pharmacodynamoc studies in elderly patients with the disease to be

treated.

3. Establishment of safety, and effectiveness in the elderly using trial

conditions suggested by the above results.

The proposal has merit and may represent a reasonable minimum effort. Its

problem, I think, is that it focuses on age alone. I do not believe, and more

important, the gerontologists who write about drugs and the elderly do not

indicate, that the specific effect of age is the biggest problem. The biggest

problem is the effect of age in causing a variety of diseases and system

impairment, and need for other drugs, resulting in a wide range of

interactions. The above studies, carried out in a fairly healthy older

population will tell about the specific effects of age but will leave the

elderly unguarded against problems that arise, not from age itself, but from

age-related impairments of excretion, need for other therapy, and concomitant

illness. I believe the broader approach proposed, refined by comments from

within and outside FDA, while perhaps more difficult to implement, has greater

promise.

The next step, after reviewing all comments, and perhaps convincing groups to

discuss specific issues, will be a proposed guideline, probably presented as a

series of specific amendments to our General Guidelines. I hope people here

and anyone else interested will comment as soon as possible so that the

proposed guideline is the best possible document. The most effective comments

are those that include specific alternatives.
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FDA GUIDELINES FOR CLINICAL TESTING OF DRUGS IN TPE ELDERLY Item 12

By

Robert Temple, M.D.

- Director, Office of Drug Research and Review

Center for Drugs and Biologics

Food and Drug Administration

Presented at the DIA Workshop on Geriatric Drug Testing and Development -
Practical Applications, April 2, 1985, Bethesda, Maryland

Current Status

In September 30, 1t03 we made availahle a "Discussion Paper an Testina of

Drugs in the Elderly, a preliminary statement of what we intended eventually

to propose as a formal cuildeline. The response to the discussion paper was

gratifying and a host of serious comments, criticisms, and suggested

alternatives were sent to us. The most recent evaluation was a workshop

sponsored jointly by ASCPT and FDA on September 13 and 14, 184, from which a

number of specific recornendations emanated. At present, I am reviewins all

comments and hope to have a proposed guideline out by the end of summer. Work

on the many other guidelines promised as part of the new bDA regulations has

set back my schedule to some extent.

You may recall that the initiAl discussion paper emphasized several major

principles.

1. Although the eVerly (patninss over FS) are at oresent often, even

usually, included in drug studies, there rarely is specific attention in

an FDA directed at differences in bhrmacnHinetic and pharrecodynaric

response between the elderly and younger patients.

2. Many of the potential differences ketween older and younger patients are

not the result of age per se. Rather, they result from factors that are

more common in the elderly, but can occur at any age, such as changes in

renal or hepatic function, use of concomitant medication, or presence of

multiple diseases.

3. Because the potential interactions of ape, metabolic chanues, other drugs,

and other diseases are exceedingly complex, single studies of one factor

at a time, while important, cannot he adenuate and the laroer data base

available in clinical trials ought to be utilized.
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From these principles flowed several proposals:

1. The elderly should be included in trials of drugs to which they will be

exposed.

2. Clinical trials must he analyzed to examine the influence of age, as well

as other characteristics, on effectiveness and safetv outcomes. In

addition to age, factors related to aeo, such as renal or hepatic status,

lean body weight, concomitant therapy or disease, should also be analyzed.

3. Any drug with significant renal excretion of parent drug or active

metabolites should have formal study of the effects of altered renal

status on kinetics.

4. There should be two screening mechanisms to examine:

a. the effect of a new drug on serum levels of drugs the patient is

already receiving (the interaction screen), and

b. the variability, and factors linked to such variability, nf serum

levels (or. more broadly, the pharnarcokinetics) of the new drug -

this is the so-called pharracokinetic screen.

ASCPT Workshop

The Septeoher 1TOW ASrPT Worksbop engendered coiritrd discussion, oroanized in

four workshops:

Formal Pharnacot-inetics

Pharmacokinetic Screen

Pha ryacodynami cs

Clinical Trials

The major conclusions of the workshops were as follows:

A. Formal Pharmacokinetics

A systematic evaluation of pharmacokinetics should Proceed from

healthy volunteers to patients with diseases of the organs of

disposition and to the intended natient population. Drugs with
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significant renal excretion should be studied to define the effects

of altered renal function on excretion; this -ill inevitably identriy

age-related changes as renal function declines with age. This

information is needed to choose dosage regimens for studiee in the

elderly; in addition, the possibility that the elderly are more

sensitive needs to be recognized.

The panel felt that before enrolling elderly patients in

effectiveness trials, the clinical nharmacologv in a ror.arah'Y aned

group of healthy volunteers should be studied. I should note that

Marc Peiderherg disagrees. He helieves yov can do such studies in

elderly with the disease. While an effect of decreased renal

function is anticipated in the elderly, changes beyond that expectef

from renal function need analysis, perhaos further study.

B. Pharmacodynamic Considerations

The possibility of disease or age-related changes in pharmacodynamic

response must he considered but must be interpreted and looked for in

light of identified kinetic changes. Inclusion of older patierts in

regular phese 2/3 type trials should generally be sufficient to

identify oroblems and ad hoc phvrracodynamic studiec used a

appropriate. If they are needed, non-invasive measures should he

erphasi7ed. Evaluation of CNS drugs may be especially important

because of poor correlation of plasma concentration and response and

potential druu-drug interactions.

C. Clinical Trials

Since most drugs are used extensively in the geriatric ace group, it

is desirable, whenever possible, to include a reasonable sample of

patients over 6f in phase 2/3 trials. Ate ner se shoild not he an

exclusion. Obviously. in the case of drugs intended for the elderly

(Alzheimer's Disease, Parkinson's Dis2ase, glaucrcma, or developed

osteoporosis) older patients should represent the majority.

Depending on early kinetic or pharmacodynamic data, trials

specifically directed at examining age-related differences in drug

disposition or response may be needed.
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In trials involving elderly (and others) information potentially

related to response should be gathered, such as nusritional status,

alcohol intake, smoking habits, renal function, activity level,

mental status, and concomitant illness and drug therapy.

D. Pharmacokinetic Screen

For any drug and any patient nopulation, patient or disease factors,

including other therapy, that ought to substantially alter dosage

instructions (dose, interval between doses) should he well-defined.

The elderly are particularly in need of attention to dose because

they have many of the factors that are likely to alter the

dose-response relationship, including altered excretion or

metabolism, multiple drugs, multiple diseases, etc. Defining what

factors influence the kinetics of a drug provides data applicable to

all patients, not only elderly ones.

While understanding of the influence of single factors (renal

disease, another dreiv) is critical it is imnortant to know the extent

to which measurable characteristics can account for the observed

variability in blood concentrations and the extent to which there are

unexplained inter-individual variations. Kinetic studies in normal

volunteers or formal studies in small numbers of patients, cannot

satisfy this need. A pharmacokinetic screen, defined as an

observationsal study of pharmacokinetics on patients enrolled in a

phase 3 study, could be an attractive means of gaining information

on both aspects (predictable and unpredictable variability) of

pharmacokinetics "if the applicability and vcuie of soch a screen to

the new drug evaluation process can be demonstrated. Its purpose

would he tc systematically confirm and extend earlier information or

population pharmacokinetics and to identify unanticipated problems

that may heve a oharmacokinetic basis, after tation into account

reasonable a priori factors."

As to how to do the screen, the panel noted that several methods were

possible. The simplest would be one trough level per patient. The

other extreme would require several samples per patient and oreater

data accuracy (timing, etc.). The methodological issue interacts

with practicul considerations (Can timino of samDlino and dosino be
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measured precisely enough to make the more compulsive study

worthbihile an" will sample preservation and transport ha adenuate)

and the evaluation of ultimate usefulness: Will such studies 'revea'

therapeutically significant information not availehlp from the

current new drug evaluation process [and) if so, do the more

elaborate designs produce sufficiently more precise and como`tte

infornation...to justify their added difficunlty?"

The panel made no definitive recommendation on methodology hut called

for evaluation of the practical feasibility of various methods in a

prospective fashion to evaluate possihle implementation in a

goldeline. They urged a cooperative (FDA, industry, academic)

venture to carry out and evaluate such a study. Even if feasible,

the screen would complement, not replace current approaches. The

Panel felt the results of a screen should not influence FDA decisinns

about approval but should he used to enhance therapeutic use of the

drug. The screening process cannot create new untoward clinical

events, it only adds blood level measures to the studies already

taking place. Rather than endangering drug approval "it may provide

satisfactory explanations of [untoward] events, thereby mitigatire

the extent to which they might have placed drug approval in jeopardy."

In addition to the Panels, a draft proposal for an FDA guideline was

prepared. Much of it restates the above, a bit tersely for my taste, hut

there are a few sections that are controversial, especially the first

sentence, which states:

"Drugs expected to be widely used in the elderly (65 years of ane or

older) and (a) affect biologic homeostatic mechanisms which may be

deficient in the elderly, (b) act in the central nervous system or (c)

have a low therapeutic to safety ratio and 1) are excreted largely by the

kidney, 2) are subject to large first pass effect, 3) are metabolized hy

oxidative mechanisms, or 4) generate significant metabolites require

special attention in this population.'

One participant in the workshop objected to this, saying that any drug widely

used in the elderly deserves proper pharmacoliretic evaluation and that a

large first pass effect and oxidative metabolism should not be singled out as

factors requiring special attention, other factors being equally important.
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The answer, I think, is pretty clear, and I don't believe the proposed

paragraph meant.to do anything hut direct sDerial attention to higher riso

situations. A good phanmacokinetic evaluation is needed for any drua. After

basic studies in normals are availahle, T hel
4
eve a screenino mechanism ssould,

if implemented, diminish the need for many routine kinetic studies, and would

instead guide the druo evaluators toward those studies really needed. In the

absence of a screen it is probably necessary to carry out a kinetic study in

the elderly for any drug to be used in the elderly, and probably tn study

kinetics in patients, which is not current practice.

As I indicated, I hope to complete a proposed Guideline by the end of sum'er.

It will not require a oharmacokinetic screen but will certainly include the

concept as a discussion point and perhaps as an optional alternative to

specific studies.

A screening approach is still by far the best, and perhaps the only, way to

look at the multiplicity of factors that might affect pharmacokinetics and,

most important, to discover early, an important factor that is unexpected.

Until we screen we will have to look at factors one at a time, such es:

- effects of other drugs

- effect of renal function

- effect of age

- effect of hepatic function, etc.

But you quickly reach a practical limit to the nimber of specific studies that

can be carried out. Someday we will, I am sure, allow as many as possible of

the thousand or so drug exposures in an NPA to help define the way the larcer

population will handle a drug, instead of relying on 20-40 normal volunteers,

as we do now. Once we have pinred down the bharnacokinptic variables we can

start to use the same data base to look for ideosyncratic or systematic

differences in pharmacodynamic responses.
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,.The Clinical Investigation of Drugs
for Use by the Elderly Item 13

by

Robert Temple. i.D.
Director, Office of Drug Pesearch and Deviee

Center for Drugs and Piologics
Food and Drug Administration

It has been three years since we offered to the comunity a Discussion

Papei on Testing of Drugs in the Elderly. The paper was intended to be
the opening phase in the development of a guideline for the study of
drugs in the elderly and clearly cane at a favorable tine. The response
to it has been enthusiastic, reflecting general appreciation that the use
of drugs in older patients needs more attention, as well as gruwing
recognition of the diversity in response to drugs that can arise froe a

variety of causes. There has been a gratifyingly large anount of
discussion on what the content of such a guideline should be, and a quite
general agreenent among academics and the drug industry that the

evaluation of drugs in the elderly can be, and should be, Improved.

There is more than mere enthusiasm; it is apparent from recent PEA
submissions to us, and from scanning the literature, that there has been

an eoplosive increase in the numnbers of studies and analyses attempting

to relate drug responses to age and other possible demographic or

pathophysiologic influences. In.a recent RPA for encainide, an
anti-arrhythmic agent. for example. there are:

1. A specific comparison of the pharmacokinetics in young (21-39)

and older (over 65) healthy normal individuals.

2. Specific studies of the effects of abnormal renal and hepatic

function on pharmacokinetics.

3. A specific examination of hemodynamic effects in younger and

older patients with relatively severe cardiac disease.

4. A systematic search of the clinical data base for drug-drug

interactions as well as specific studies directed at the

pharmacokinetic effects of cimetiditne on the antiarrhythoiic

agent and of the new agent on digoxin.

S. Elucidation of a complex metabolic scheme including two active

metabolites and two different metabolic subpopulations linked to

debrisoquin oetaboltzer status.

Presented at the Workshop on Geriatric Clinical Pharmacology, December4-5, 1986, Baltimore, Maryland
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The initial RDA data base included over 1,000 patients, with more than

500 over age 60, more than 300 over age 65, and about 150 over age 70.

The final data base is about double that. The euposure of the older

population is thus obviously very substantial, but that was not unusual

in the past: What is new is the overall phamoacokinetic sophistication

and the attenpt to exanine specific factors that could alter response to

the drug.

When we examined a sample of hDAn a number of years ago, we also found

that the elderly were included in trials in good numbers. Indeed, it

would be difficult to carry out trials In most therapeutic areas without

doing so. But the specific clinical pharniecologic attention to older

patients, and to other patient subsetsis new, and very important.

While the promised proposed guideline for study of drugs in the elderly

has not yet emerged, principally because other guideline-related activity

has occupied me, drug manufacturers have, based on the discussion paper,

subsequent workshops, and the growing interest in the subject, even

without a formal guideline, begun to obtain the data needed to use drugs

safely and effectively In older patients. one further event that should

stimulate further attention to such data was the publication in September

1985 of a proposed Guideline for the Format and Content of the Clinical

Section, of a New Drug Application. This guideline does not, for the most

part, demand specific data -- it simply tells where to put the data

available and how to display and analyze it -- but it does give guidance

as to our eupectations. Moreover, it asks specifically for analysis of

clinical data to look for age-related (as well as other subset-related)

effects on safety or effectiveness,i.e., differential responses to the

drug in particular segments of the treated population. Post applications

now reaching my office include an attempt to discover such subset

differences.

Change, described in more detail by others at this workshop, is thus

already occurring; while I night have wished to finish it earlier, the

formal guideline proposal should emerge early in 197. Like most

guidelines, it will reflect the best practices already in place, rather

than create something really new. The extensive discussions we have had

since the discussion paper, the greater experience we are obtaining in

carrying out studies in older patients, and, more exUtensive recent

experlence in obtaining population pharmacukinetic (blood level) data in

phase 3 trials, will lead to a better, more useful guideline.
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The general principles underlying a guideline for study of drugs in the

elderly set forth in the discussion paper still seem sound, and I would

like to review them:

1. Age-related differences in response to drugs can arise from

pharmacokinetic differences, i.e.. differences In the way a drug

is absorbed, excreted, metabolized, or distributed, or fromn

pharacodynamic differences. i.e.. differences in the response

to a given blood concentration of the drug. Age-associated

pharmacokinetic or pharnacodynamic differences could result

from age itself or from conditions that are more cosmon in the

elderly but do not represent an effect of age per se.

2. For a number of prdctical and theoretical reasons, studies to

evaluate possible differences in the elderly should focus

initial attention on assessment of pharmacokinetic differences

between age groups.

First, such differences are known to occur, and are much more

frequent than documented phanacodyanimc differences. Most

problems with drugs in the elderly identified to date result

from pharmacokinetic differences related to age itself or to

age-associated conditions such as renal impairment, congestive

heart failure, or multiple drug therapy.

Second, they are relatively easy to assess. Once a good assay

for a druj and its metabolites Is developed, and nowadays it

almost always is available early in development, techniques

exist for readily assessing age-related or other

Influence-related effects. Moreover, aside froe the recognized

value of formal pharmacokinetic studies, there is good reason to

believe that population phamniacokinetic evaluation In phase ?

populations is practical; i.e., it will be possible by obtaining

a small number of blood level determinations in many phase 3

patients to allow detection of markedly atypical pharmacokinetic

behavior In Individuals, such as that resulting from the

metabolizer subtypes seen with encainide, and more subtle

differences in pharmacokinetics in population subsets, such as

age, sex, race, underlying disease, or concomitant therapy

subsets.
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1 would contrast the relative ease of pharmuacokinetic analysis

with the difficulty of developing precise relationships of dose

or, better, blood level, to response. Surprisingly few drug

applications we see provide excellent dose response information.

A third reason for emphasizing phanmacokhnetics is that It moust

be evaluated first to allow assessment of phrmacodynanic

differences. Assessing pharmacodynamic differences between

groups Is possible only when groups are well-matched for blood

concentrations. Enough data most therefore be available to

permit the attainment of comparable blood concentrations In the

subsets to be compared.

3. The number of documented age-related pharmacodynamic differences

is so small that formal studies to seek such differences between

the blood level/response curves of younger and older patients

are not warranted, in my view, unless they are suspected for

some reason or appear particularly inportant, eg., because of a

low therapeutic index. The observations made during clinical

trials that include both younger and older patients, however, if

properly analyzed and particularly if accompanied by blood level

data for each patient, should allow detection of important

pharmacodyndmic differences related to age or other influences.

This is simply a matter of using data already available. I

should note that this principle is somewhat controversial; the

ASCPT Workshop was more enthusiastic about carrying out formal

pharmacodynamic studies in the elderly.

4. Age is not the only subset churacteristic of interest; in fact,

most problems seemingly related to age are not related to age

itself but to conditions that are more common In the elderly but

that can occur in patients of all ages, such as diminished renal

or cardiac function, other concomitant illness, and concomitant

treatment. What is needed is an approach that will detect,

better than is done at present, all of the patient

characteristics that influence response to therapy. Even if age

itself is not a particularly important factor, the conditions

that are conmon in the elderly are likely to be very important.

Understanding their influence will therefore greatly enhance our

ability to treat older patients with appropriate doses.
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With these principles in mind, the critical features of a proper

evaluation of a new drug with respect to the elderly are these:

1. Include the elderly in clinical trials if they will be exposed

to the new drug after it is marketed.

Whether elderly patients will be exposed will often be obvious,

as many drugs ure intended for diseases corron in the elderly.

If doubt exists, the use pattern of drugs with similar claits

can be determined from such sources as the Pational Pisease and

Therapeutic Index.

Although It is reasonable and necessary to exclude patients too

infirm to participate in clinical trials. patients unable to

provide meaningful informed consent, and patients with too much

complicating illness, rigid age cut-offs and routine exclusion

of all patients with concomitant illness and medication is

unnecessary end counter-productive. It tends merely to delay

discovery of important problems and interactions; it cannot

prevent them.

Whether it is preferable to carry out specific trials in older

patients or to include a range of ages in studies can be

debated. In all probability, both approaches hane merit, but I

have a bias in favor of the latter as the usual procedure. What

we want to see is whether older patients respond differently

from other patients. If older patients are studied in a

separate trial, there will be no younger patients available for

direct within study comparison; the only comparison will be

across studies, i.e., comparing patients in one study with

patients in another. Since conditions in different studies

cannot be presumed similar, such comparisons are very

treacherous.

Nonetheless, where drugs are specifically targeted to the

elderly, where drugs have properties that seen to pose

particular problems for persons with impaired homeostatic

mechanisms (e.g., a drug that has a negative inotropic effect or

causes orthostatic hypotensmon), or where the drug has important

CtS activity, specific trials in the elderly, or In Particular

groups of the elderly who may be at special risk, should be
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conducted. It may be possible to obtain the best of both

approaches by stratifying patients in controlled trials by age;

this allows for the elderly to be studied specifically, yet in a

way that allows comparison with other age groups in the sane

study.

It does not seem reasonable to propose at this time the routine

duplication of clinical phamacology studies (except perhaps for

pharmacokinetic studies) In young and old patients to look for

differences in response because there are too few examples of

phamacodynamic differences due solely to age. pifferences of

clinical importance should be detectable in clinical trials.

2. Analyze the influence of age on adverse events and effectiveness.

Although, contrary to what is sometimes said, older patients

have been included in clinical trials in the past, it was

uncommon to examine trial experience to see whether age affected

response. This has changed, and it is now common to see such

analyses, as well as analyses of the relationship of response to

other relevant patient characteristics, such as sex, race,

underlying disease, concomitant treatment, and dose. Unless

differences of this kind are large, they can be detected only in

quite large single studies, so that it in usually necessary to

pool data from many trials to make such an assessment.

Unfortunately, such pooling will itself tend to obscure small

differences because the trials themselves differ. Of course, it

is only differences of substantial size that would tend to need

alterations in therapy, so that the approach is still useful.

Any attempt to relate benefit or-adverse effect to factors such

as age will be greatly Improved by good phanmacokinetic data.

Suppose, for exoample, that older patients are found to have more

adverse effects. If older patients also show higher blood

levels of drug for any given dose, we would suspect that the

observed differences are related to different metabolism or

excretion and simple dose adjustment should be able to solve the

problem. If, on the other hand, older patients have blood

levels similar to those in younger people but still have more

side effects, the problem is more difficult; older patients may

need to sacrifice effectiveness to gain tolerability or, at

worst, the drug may not be useful in the elderly.
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If a true pharniacodynanic difference is suggested by the overall

analysis of datea formal dose-response or blood-level response

studies in older patients will be needed.

3. Seek and transmnt via labeling better information on all of the

factors that affect pharmacokinetics of the drug, including age.

a. Drugs that are excreted (parent drug or active metabolites)

significantly through renal nechanisms should be studied to

define the effects of altered renal function on their

pharoacokinetics. Dosing instructions appropriate for

varying degrees of renal impairment should be developed.

Labeling for such drugs should Include a means of

calculating a creatinine clearance froe the serun

creatinine and age because it is often difficult to obtain

accurate measured creatinine clearance outside (or even in)

the hospital setting.

While altered renal function is a possible problem at any

age, It is a major cause of drug toxicity in older patients.

b. Drugs that are subject to significant hepatic metabolism.

especially those with large first pass effects, with

netabolism by oxidative mechanisms. or with active

metabolites. require particular attention. Special kinetic

studies should explore the effects on pharmacokinetics of

altered hepatic function. A difficulty, however, Is that

there is no convenient, widely applicable measure of liver

function that can serve, as creatinine clearance does, as a

predictor of how the excretion of many compounds will be

altered. It may prove possible, however, as marker

compounds like debrisoquin or aminopyrine are studied

further, to define liver function In functionally relevant

ways and link the kinetics of drugs to metabolism of the

marker coumpounds. I think we are at the verge of major

Increases in our ability to assess the impact of altered

hepatic function. Indeed, soue at this workshop may well

believe this Is already possible if only people would pay

attention to them.

c. Carry out kinetic studies In the elderly.
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There is some doubt In my mind about the usefulness of

pharmacokinetic studies in the healthy elderly. So long as

we remain aware that this will not neceusarily predict

outcomes in patients. they certainly cannot hurt and there

is a fair consensus that they should be done.

What I continue to believe makes more sense is something

quite different, and is based on the idea that what we need

to know about is all of the factors that alter the usual or

normal phbrnacokinetics of the drug, even factors we do not

suspect. We are most likely to discover such unexpected

influences by studying many patients, eith a nariety of

background conditions. Instead of a kinetic study in the

elderly I had proposed a 'pharmacokinetic screen.'

basically a one-or-two time sample of steady state blood

concentrations of drug obtained from large numbers of

patientso even all patients, in phase 3 trials. If the

basic pharmacokinetics of the drug are known, it should be

possible, after adjusting for the known factors that

inmfuence blood concentrations, such as dose, lean body

weight and renal function, to determine whether the phase 3

patients have the expected or different blood

concentrations. Unexpected values, i.e., values for

individuals or whole patient sub-groups not predicted by

the pharmacokinetic model would indicate that some other

influence was active (age, disease, another drug) and these

factors would be examined further. In some cases the

pattern would be obviously linked to an underlying

condition, such as CHF. In others it might be sporadic.

perhaps resulting from metabolic heterogeneity. What is

attractive to me in this is that it should be possible to

look at many separate possible influences and their

combinations, including influences not plausible enough to

merit formal study, all at once. To do this in a series of

trials would be difficult or impossible, and if possible

extremely costly. It may be that, like alterations in

renal function, age per se has so important an influence on

pharmacokinetics that the elderly should routinely be

studied, but that, I think, is yet to be shown and is

unlikely. It still seems preferable to me to cast the

widest net possible, by use of a screening approach, and
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follow up on the leads that emerge. If. after all, older

people have significantly aitered kinetics andf are

well-represented in the study population, one can hardly

fail to detect altered blood concentrations of drug. Is it

really likely that a kinetic study in 8-10 healthy people

will give a more accurate picture than steady state

concentrations in 300 patients? I am also reassured by the

comments of Sheiner and others that it is realistic to

expect, on the basis of as few as two measurements per

patient of drug concentration at steady state. a meaningful

assessment of significant alterations in phamacokinetics

in population subsets.

Despite my continued belief in the ultimate usefulness of

the pharmacokinetic screen, I accept the Idea that the

proposal is too unfamiliar and untried to be required in a

guideline. My plan therefore is that the guideline will

offer two options - the screen or phamacokinetic studies

in the elderly. I an nonetheless very optimistic that the

current effort by an ASCPT committee to evaluate available

phase 3 blood level data will show the usefulness and

practicality of the screening approach. ie have recently

-made use of such blood level data in evaluating the

assertion that the #SAID piroxicam accumulates In the

elderly. While some pharmacokinetic data do indeed suggest

this, blood level data from about 600 patients in a

clinical trial showed only a small age-related increase In

blood concentration. The screen lives.

d. Drug-drug and drug disease interactions.

If the drug is going to be used in conditions where

specific concomitant diseases ore particularly likely to be

present, or other drugs are likely to be used, an attempt

should be made to include patients with the other diseases

or on the other drugs in the treatment populotion. The

pharmacokinetic screen should be useful in determining

whether the other diseases or drugs affect blood levels of

the new drug, and clinical observations should permit

detection of specific adverse effects associated with the

other diseases. Where a drug is intended principally for a
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group with a condition likely to affect iinetics, e.g..

patients with heart failure, a specific study in that

patient group is needed.

It is also possible that the new drug will have an effect

on the kinetics of other drugs, an important matter to the

elderly who are more likely to be receiving other drugs.

There is almost no limit to the number of studies that

could be mounted to explore this question; therefore a

second screening mechanism would be helpful. If Phase 3

clinical trials include patients who are on a variety of

other drug therapies (held stable during introduction of

the new agent), trough blood levels of the other drugs can

be obtained prior to dosing with the new agent and again

after the new agent has reached steady state. It should

thus be possible to detect. with relatively little effort.

major effects of the new drug on many concomitant

medications. The principal limit to being able to do so

will be the availability of good blood level measurements

for the other agents. In general, drugs where blood levels

are most critical are those for which blood level

determinations are being developed.

While all of the preceding points have been discussed widely, I look

forward to the formal guideline proposal. It will reflect the many

helpful comments we have received and I probably will be discussing

particular points with some of the people in this room before the

proposal.

I do want to emphasize one point that may not be popular at a meeting

devoted to geriatric clinical pharmacology. Most of the problems

associated with drug use in older patients probably have little to do

with age itself. i.e., geriatric pharmacology, and much to do with

diseases and conditions that are more common or more severe in the

elderly, but can be present at all ages. Our goal should be to discover

all of the factors that influence the phaumacokinetics aend

pharmacodynamics of drugs and increase appreciation of themn so that we

can design effective, safe drug regimens based on an adequate assessment

of any patient. If interest in drug use in the elderly feeds interest in



279

an improved understanding of all the factors, such as altered renal and

hepatic function. concomitant illness and drug use, or changes in body

muscle and and fat distribution, that can alter pharmoacokinetics, and

leads to better training in the assessment of these factors and improved

ability to make rational dosing adjustment based on that assessment,

patient care will be generally enhanced. The elderly, as major drug

users, and as major possessors of these factors that conpilcate therapy.

will benefit disproportionately. It would be disappointing, however, if

we were to narrow our focus to the effects of age alone, and mtiss the

rest.

The guideline proposal, which I expect to appear in early 1987, will

reflect both the views expressed above and som of the altereative

suggestions that hbae emerged in response to the discussion paper. I

continue to believe that the attempt to anticipate and study formally

pharmacokinetics and pharmacodynanlcs in all of the potentially important

patient subsets of the elderly will usually be futile because the most

important problems will arise in the more complicated patients who will

not get into pharmacokinetic and other clinical pharmacology studies in

adequate.numbers. We therefore must learn to use the entire

investigational population as a source of clues to pharmacokinetic and

pharmacodynamic differences. Even If I an wrong In being skeptical of

the usefulness of formal clinical pharmacologic studies in the elderly,

these screening approaches wili be needed additions.

e f #,
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I tem 14

National Adverse Drug Reaction
Surveillance: 1985
Gerald A. FaiCh. MD, MPH: Deanne Knapp. PhD: Michael Dreis. RPh. MPH: Wayne Turner PhD

The Food and Drug Administration received about 37 000 adverse drug reaction
reports in 1985. Seventy-one percent of the reports involved toxic reactions to
usual doses of drugs and were sent by medical care professionals directly to the
Food and Drug Administration or to pharmaceuticat manufacturers In terms of
seventy, 2%/n of reports involved death while 21% involved hospitalization. The
highest proportions of hospitalization or death were found for reports describing
cardiovascular, hematologic, or respiratory effects. Nearly half of the reported
deaths were in patients more than 59 years of age. The majonty of reports
described an adverse drug reactionoccurring within two weeks of initial exposure
to the suspected drug. Adverse drug reaction reporting by physicians is crucial to
ensunng that pharmaceutical products are used appropriately.

MAMA L90725r2050U701

THE FOOD and Drug Administration
(FDA) has long conducted a program to
monitor reported adverse drug reac-
tions (ADRs) for approved pharmaceu-
ticat products. Since 1969, data from
this progran have been computerized
and over 300 000 reports have been re-
reived. In the past year, a number of
changes have been made in the ADR
program to increase its effectiveness
and efficiency.' These include the is-
suance of new regulations for pharma-
ceutical manufacturer,"' the initiation
of pilot projects to stimulate physician
reporting, and the use of new data
processing and retrieval systems. This
article presents a descriptive overview
of the ADR reports received by the
FDA during 1995.

The purpose ofADR surveillance is to
detect potential safety problems of mar-
keted drags. Because of inherent limits-
tions in preapproval testing, such as the
size and duration restrictions of human
clinical trials, this postmarketing activ-
ity is crucial to providing needed infor-
mation about drugs. Historically, the
need to collect ADRs centrally after
marketing was recognized after the dis-
covery of chloramphenicol-induced
oplastic aneuia' and thalidomide teot-

togenesis. In addition to providing
early sarning signals about major un-
suspected hazards, ADR surveillance
contributes to; the routine evolution of
recommendations for use, precautions,
and warning information provided with
marketed pharmaceuticals.

In recent years there has been re-
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newed interest in ADR surveillance.
This has involved increased recognition
ofits value by the FDA and the pharma-
ceutical industry. In fact several major
products have been withdrawn from the
market based on postmearketing experi-
ence (eg, tierynafen,' camepirac so-
dium,' and benuxaprfen); in 1986 a
newly approved antidepressant, nomi-
fensine, was withdrawn by the manu-
facturer because a relatively large vol-
ume of spontaneous reports of severe
hemolytic anemia had accumulated.'
There hase also been major increases in
the quantity of ADR reports received
by the FDA. In the late 1970s and early
1980s, about 10000 ADR reports per
sear were received by the FDA. This
figure has risen dramatically in recent
years-exceeding 30000 in 1984 and
approaching 40000 in 1995.

Methods
The FDA receies ADR reports from

pharmaceutical manufacturers and di-
rectly from the medical community.
Manufacturers are required by regula-
uon to submit to the FDA all reports
they receive. Most of these originate
from practicing care provders who con-
tact the pharnareutical manufacturer
when a suspected reaction is sen. Re-
ports submitted by the industry are of
two types: those insolving serious and
unlabeled reactions that must be
promptly submitted by the manufac-
turer (15-day reports) and all others
that must be submitted in a more rou-
tine manner (periodic reportsa Seriotua
in this context is defined as an outcome
of death, hospitalization, prolongation
ofhospitalization, permanent disability,

or receiving prescription drugs to treat
the reaction. Reports of cancer and
congenital defects are also considered
serious. Direct reports to the FDA are

sent by physicians or hospital-based
pharniacists using a report fors (FDA
11139) that is mailed periodically to care
providen in the FDAb Drag Bulletin.

On receipt by the FDA, all direct
reports and 15-day manufacturer re-
ports are individually assessed. This
assessment includes a determination
about the need to obtain follow-up infor-
mation and a search for similar reports
already in the system. After consulta-
tion within the FDA, decisions are
made about conducting confirmation
studies and taking regulatory action."

Resufts
In 1985 the FDA recived and com-

puterized 36931 ADR reports. Of these,
19% were manufacturer reports derived
from foreign saurees, studies, or the
medical literature (Table If Eight per-
rent of reports involved overdoses or
tack of efficacy, and 1% of reports were
sent by nonprofessionals. The remain-
ing 26 381(71%) ADR reports described
reactions reported by US medical care
professionals directly to the FDA or
through pharmaceutical manufactur-
ers; these provide the basis for the
subsequent analyses in this article.

About 10% of the 26 381 ADR reports
were submitted directly to the FDA
while 25% were manufacturer 15-day
reports and 65% were manufacturer
periodic reports (Table 2k In terms of
severity, 2% of all reports Involved
death (with or without hospitalization)
and 21% mentioned hospitalization or
prolongation of hospitalization without
death; the remainder did sot mention
death or hospitalizaion. As expected,
manufacturer 15-day reports had a
higher proportion of deaths and hospi-
talization than did manufacturer pe-
riodic reports. Importantly, the propor-
tion of direct reports (33%) with death
or hospitalization was the same as that
found for manufacturer 15-day reports.

Using the primary sign, symptom, or
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diagnsois given on a report fore, ADR
reports can be classified by the main
body system affected. Twenty percent
of the reports involved the body as.a
whole (shock, fever, anaphylaxis, etc)
while 52% of the reports affected the
cardiovascular, digestive, nersous, or
dermatologic systems (Table 3). The
highest proportions of hospitalination or
death were found for reports describing
cardiovascular (40%, hematologic
(38%), or respiratory (37%) effects. Re-
ports of hospitalization and death were
almost evenly divided between men and
women.

Age data were available forabout two
thirds of the ADR reportb. For these,

JAMA Apnl 7. 0507-Vol 257. No. 15

Wo' - -oy-Sooco 5 s.sn 5 M-r lrd drugs can hoe diisd into
S .. y tao general categories, recently mar-

keted new ehemical entities (NCEs) and
Os. % 01.4 05 H 000.O all other drugs (reformulations, older
2671 2 31 drugs, etc) From 1982 to 1985, there
0533 5 2N sere 70 NCEs that remained on the

17100 1 17 market in 1985. Thirty-fiee of these
mu3,0 2 21 NCEs represented drugs that would be

routinely dispensed to outpatients.
These outpatient NCEs had an esti-
mnated 60 msillion prescriptions dis-

01 50 Body Synse pensed in 1t85.' For all other prescrip-
uon drugs, there were 1488 million

5310 20 prescriptions in 1985.' Since there wereM 4902 reports for recent NCEs and 21479
2600 °0 for other drugs (Table 5), it is lear that
300 02 theNCEreportingrategreatlyexceeds
0lo o that for other drugs. Outpatient NCE
053 reports were about two thirds of all 15-

*Is3 1 day or direet NCE reports. The NCE
*65 2 reports did not differ in the proportion

4100 16 mentioning death and hospitalization
owe I from other drugs except for the subset

- 3555 " of NCEs whose use tends to be eoncen-
1250 5 trnted in hospitali. For. these latter
0065 5 NCEs, 34% of reports mentioneddeath

25531 ore or hnspitsb'zation as opponed to 23%
overal and 20% for NCEa not prepon-
derantly used in the hospitaL
Comment

5A00s u 0.gnro. a y Ap.hWohs The number ofADR reports reaching

the FDA is increasing. These reports
o~.... or are important ifthe medical community

*; d0 r ris to benefit from obserr tions made by
. w" individual practitioners about possible17 2 N reactionn to drugs. The data presented

M 0 23 indicate that most such physician obser-
25 2 M2 nations reach the FDA through the
33 0 __33 phar ceutical manufacturers.. The
r0o - 3 62s 3 1 OR ADR i portsrmeeivedIn l98fi

d 2 ml TObA 2.- represented a 4 increase over 1984.
Since most reports come from monu-

facturers and since regulations gnsern-
b vSs- u Dng TyW0 ing manufacturer submission of reports

were changed in August 1985, it will be
important to monitor future trends in

15'1 Ploo0 1T manufacturer suhmuisions. Of the re-
350 3022 9002 ports submitted by pharmaceutical
075 l1o05 21471 manufacturers, it is clear that the se-
5033 17077 NM30 rious, unlabeled reactions given in M5

b-IM "a Mday reports are most important
About one third of the direct-to-FDA

reports made by care pruvidees involve
17% and 30% were for patients younger hospitallzation or death snd thus these
than 20 years and older than 59 years of reports are also likely to be useful for
age, respectively (Table 4)Theover59- identifying important and serious

.. sad a accounted for 37% of ADR&,Overall, the severity of the re-
. horpz and ports slubittedto the FDA,in.m-

vUolv-n-d-p. Persons pressive i.J.that.23% insolved honpi-
60 yes or oldor represent about ' 'alitioioridesth..Nineteen percent of

ll7%ofthe US population
0
; however, it in all ADR reports were for recently mar-

estimated that 39% of pharmaceutical keted NCEs; this is desirable since
exposure occurs in thin age grmup. most new and important oafety findings
Dates for initiation of therspy with the discovered after marketing are made
suapected drug and for onset of the for these drugs.

3

reaction were given on only 35% of the Adverse drug reaction surveillance
ADR reports. From these reports it shouldbeviewedasamethodtoidentify
was found that 63% of the ADRs O0- possible drug toxicity problems.' Asso-
curred within two weehk of exposure to ciations reported must be viewed as
the suspected drug. prelimunary because causality on a case-

Adoo. Doog Pgfssonas-Faics 00s 2069
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because underreporting :nd bia'ed re-
porting make cetimalct of incidence
nearly impossible. Signalr derived from
sur,6illancc often require further study
for confirmation and quatitatlon.

Physicians are urged to be alert to
detecting ADRs, particularly for new
drugs. When suspected, ADRs should
be reported to the FDA or the manufac.
turer. These reports are crucial to en-
suring that drug rinsks are rapidly iden-
tified and made known to physieiann and
patients. Preapprovd toesting alone ill
never be enough to ensure drug safety.
Reporting by alert and conscientious
practitioners is our best means to detect
new, important drug safety leads' and
should be seen as a morul duty of physi-
dans."
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Chlamydia trachomatis Infections in
the United States
What Are They Costing Us?
A. Eugene Washington, MD; Robert E. Johnson, MD, MPH: Lawrnce L Sanders, Ji MD

Chlamydia trachomatis has emerged as the most common sexually transmiitted Frec

bacterial pathogen in the United States and is now recognized to cause Dla(

substantial morbidity. To determine the economic consequences oT chlamcydial M,
infections in the United States, we analyzed data from local, state. and national in m,

sources. We estimate that C trachomnatis infections cost Anerkcans over $1.4 uret

billion per year in direct and indirect costs. Chlamydial infections in women mat
account for 79% of this cost, although men and infants are also affected. Three Of ol
fourths of the total cost is due to sequelae of untreated, uncomplicated inections. t

nfthe current rate of chlamydial infection persists, the projected annual costs will tem
exceed $2.18 billion by 1990. Reduang the incidence of personal sulfering and port

heavy economic burden imposed by C trachomads infections esquires establish- area
ment and maintenance of effective prevention/control programs. both

0/AMA tss7:7 20ttT72) nion

INFECTIONS caused by Chlaontdia
trnchomato i constitute the most com-
mon sexuauly transrsitted disease in the
United States. Over 4 million infections
occur each year.' The clinical spectrum
of chlamydial disease encompasses a
formidable group of infections and com-
plications affecting men, women, and
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infanto.a While the substantial mor-
bidity moused by C trachomottis infec-
tions is now recognized, little attention
has been paid to what they cost.

In thin article, we present anestirmate
of the annual direct and indirect eco-
nomic costa of chlanoydial infections in
the United States based on analysia of
national, state, and local data. Direct
cost in our analysis refers to health care
expenditures and represento the value
of goods and services actually used to
treat C trachomntia infection and ith
effects; charges for medics! care se
used to approximate these costa. In-
direct cost refers to lost productivity
and represents the value of output for-
gone by patients suffering from C too-
chomatu infection and its sequelbe.
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luencq of C trschometis
noses and Health Care Vlsits

en.-Costs ofhlamnydialinfections
en can be attributed to epinodes of
hritis and of epididymitis. Tb esti-
t the annual frequency of diagnosis
Wlannydial urethritis, we obtained
l from the Centers for Disease Con-
s (CDCs) National Reporting Sys-

for gonorrhea and publinhed re-
n. We also surveyed elinics in eight
,a of the United States, selected
t because oftheir geographic disper-
and because they performed inbo-
ry tests to doagnose both C tro-
neatis and Neisoenia gonorrrheecie
,tions. Data from these eight srn-
Ii ates for 1983 through 1985 and
bbshed reports of studies covering
i through 0982 were used to estab-
ha casse ratio of C trchomuttdi to N
nn-rhoewse infection. Overall, an aver-
of L4 chinmydia dignoses were
te for each gonorrhea diagnosis. Fbr
bsame period (1980 through 1985)
CDC estimates that an average of
7 SDD cases of gonorrhea were ding-
d annually amongmen. Multiplying

national incidence of gonorrhea
s by our cae ratio of chmlaydia to
srrhea diagnoses, we estimate that

million diagnosed episodes of
ncal ilfnes due to C trochomotis
or annuaily in men. Additional de-
i about these estimates have been
lished elsewhere.'
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Item 15

THE ADVERSE DRUG REACTION ANNUAL REPORT: 1985
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Wayne M. Turner, Pharm.D.; and Gerald A. Faich, M.D., M.P.H.
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INTRODUCTION

The U.S. Food and Drug Administration (FDA) has long conducted a
program to monitor reported adverse drug reactions (ADRs) for approved drugs.
Since 1969, data from this program have been computerized, and over 280,000
reports have accumulated in the database. In the past year, a number of
changes have been made in the ADR program to increase its effectiveness and
efficiency.1 This paper presents a descriptive overview of the ADR reports
received by FDA during 1985.

ADR REPORTS RECEIVED DURING 1985

General Information

There were 36,931 ADR reports received and computerized by FDA during
.1985 of which 4,763 (132) came from foreign sources. Of the remaining 32,168
(87%) domestic ADR reports, 6% were from manufacturers for drugs being
investigated in formal studies, 1% were from the published literature or
special projects, and 93% (29,911 reports) were primarily from health
professionals and described suspected AfRs based on observations made during
their usual provision of care to patients. A health professional ADR report
reaches FDA by one of two routes: (a) the health professional sends the
report directly to FDA, or (b) the health professional reports the ADR to the
drug manufacturer who is required by law and regulation to send such a report
to FDA. 2 Of the 29,911 reports based on observations primarily by health
professionals, 10% mentioned overdose or lack of efficacy as the adverse drug
experience, leaving 26,833 (90%) reports in which an ADR was associated with a
drug administered within its therapeutic dosage range and without a problem
with the drug's therapeutic effect.
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Profile of ADR Reports

Types of Reports and Outcomes. Continuing with the ADR reports of
drugs administered within an effective/therapeutic dosage range, we focused on
three types of reports and three outcomes associated with reactions in the
reports. The types of reports were: (a) reports from manufacturers which
contained an ADR not presently in the official labeling and a serious outcome
lie, death, hospitalization or prolongation of hospitfTization, permanent
disability, or treatment with a prescription drug was required); (b) all other
reports from manufacturers; and (c) reports submitted directly to FDA by
health professionals. Omitted from further analyses were 452 reports
consisting primarily of reports from persons who were not health professionals.

The selected outcomes were: (a) death, (b) hospitalization or
prolongation of hospitalization without death, and (c) all other outcomes,
including no reported outcome. This 3 x 3 schema was utilized to profile the
ADR reports in several ways.

Table 1 (see next page) shows the disaggregation of the ADR reports
utilizing the 3 x 3 design as well as a portrayal of the body systems
associated with the ADRs in the reports. During routine computer processing
of the reports, each ADR term is standardized and assigned to one or more body
systems. 3 Since the median number of ADRs per report was one, in order to
eliminate doublecounting in the analyses, only the first-listed AOR in each
report was used. For the same rationale, only one body system per ADR term
and the first-reported suspect drug were utilized.

As can be seen from Table 1, there was a total of 26,381 reports of
which 90% were from manufacturers. All the manufacturers were ranked by their
number of reports for 1985. The top 20 manufacturers accounted for 75% of all
manufacturer reports.

Of the 23,710 manufacturer reports, about one-quarter were for
nonlabeled ADRs with serious outcomes. Hospitalization (or its prolongation)
and death accounted for: (a) about one-third of the manufacturer reports of
nonlabeled ADRs and direct health professional reports and (b) about one-fifth
of all other manufacturer reports.

Body Systems. For all manufacturer reports with hospitalization (see
Table 1), the three top ranked body systems accounting for about half of these
reports were: body as a whole, the cardiovascular system, and the nervous
system. For direct health professional reports, the skin and appendages
system, instead of the nervous system, with the cardiovascular system and body
as a whole were the top three systems which accounted for about half of the
hospitalization reports.

For all manufacturer reports with death as the outcome, one body system
was associated with a little over half of these reports -- body as a whole.
For direct health professional reports, about half of their death reports were
linked with two body systems -- body as a whole and the cardiovascular system.

Demographics. Table 2 (see next page) presents the demographic
information for the three types of reports and three outcomes. Age was
reported for about 60% of all reports; sex,. 80% of all reports. Generally,
these percentages were higher for reports noting hospitalization or death.
Direct health professional reports were associated with the highest rates of
completion for this information.

Although " 60 year-olds represent about 17% of the U.S. population, 4

they were associated, not unexpectedly, with about one-third of the
hospitalization reports and about one-half of the death reports. The reports
of hospitalization and death were almost evenly divided between females and
males, reflecting U.S. population.4

Drug Treatment and Adverse Reactions. Table 3 (see next page) shows
the frequency distribution of ADR reports by the time interval between the
suspect drug's initiation and ADR onset. Only about one-third of the ADR
reports had this information. Again, direct health professional reports had a
higher completion rate for this information -- about 60% of their reports had
these data. Nearly all (90%) of the ADRs had their onset within six months of
when the reported suspect drug was started.



Table 1. Frequency of Types of Reports and Types of Outcomes
and Their Distribution by Body System, 1985.

Manufacturer Reports
All Types Containing Nonlabeled ADRs All Other Direct, Health
of Reports and Serious Outcomes Manufacturer Reports Professional Reports

and Hosp Other Hosp Other Hosp Other
Outcomes Onlya Death Outcomesb Onlya Death Outcomesb Onlya Death Outcomesb

N %

All Body Systems 26,381 100* 1,851 321 4,361 2,858 257 14,062 823 43 1,805

Body As A Whole 5,311 20 318 176 1,236 465 162 2,479 134 10 331
Cardiovascular 2,648 10 335 47 399 521 21 1,045 122 11 147
Digestive 3,048 12 207 16 399 350 17 1,777 85 5 192
Endocrine 163 1 19 0 29 18 2 85 2 0 8
Hemic & Lymphatic 1,503 6 156 26 244 253 18 561 106 9 130
Metabolic &

Nutritional 1,153 4 75 3 161 140 5 709 11 2 47
Musculoskeletal 465 2 27 0 117 41 1 247 6 0 26
Nervous 4,109 16 325 25 732 453 14 2,170 113 2 275
Respiratory 1,080 4 150 9 168 169 9 427 59 1 88
Skin & Appendages 3,655 14 92 5 407 216 3 2,378 135 2 417
Special Senses 1,251 5 37 0 204 59 0 854 18 0 79
Urogenital 1,995 8 110 14 265 173 5 1,330 32 1 65

a Outcome of hospitalization or prolongation of hospitalization without death.
b Includes no reported outcome.
* Percentages may not total to 100 due to rounding error.

bD
0o
orn



Table 2. Frequency of Types of Reports and Types of Outcomes
Distributed by Age and Sex, 1985.

Manufacturer Reports
All Types Containing Nonlabeled ADRs All Other Direct, Health
of Reports and Serious Outcomes Manufacturer Reports Professional Reports

and Hosp Other Hosp Other Hosp Other
Outcomes Onlya Death Outcomesb Onlya Death Outcomesb Onlya Death Outcomesb

N %

All Known Age
(In years) 16,625 100 1,576 224 2,742 2,259 174 7,347 747 39 1,517

> l9 2,795 17 278 49 741 274 13 1,071 111 7 251
20-39 .4,702 28 341 36 730 581 21 2,332 182 3 476
40-59 4,084 25 396 36 606 572 47 1,885 171 9 362
2/' 60 5,044 30 561 103 665 832 93 2,059 283 20 428

All Known Sex 21,222 100 1,727 249 3,429 2,571 218 10,590 776 42 1,620

12,399 58 888 126 1,963
8,823 42 839 123 1,466

1,419 109 6,484
1,152 109 4,106

435 21 954
341 21 666

ja,b See Table 1.

Femal e
Mal e
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Table 3. Frequency of Types of Reports and Types of Outcomes Distributed By Interval Between
Suspect Drug Initiation and Adverse Drug Reaction Onset, 1985.

Manufacturer Reports
All Types Containing Nonlabeled ADRs All Other Direct, Health
of Reports and Serious Outcomes Manufacturer Reports Professional Reports

and Hosp Other Hosp Other Hosp Other
Outcomes Onlya Death Outcomesb Onlya Death Outcomesb Onlya Death Outcomesb

N %

All Known 9,345 100* 958 128 1,274 1,448 106 3,798 573 28 * 1,032
Intervals
(In days)

< 1 3,604 39 329 38 434 603 27 1,452 250 9 462
2- 14 2,210 24 258 42 246 367 30 829 162 4 272

15-182 2,589 28 279 35 401 345 31 1,149 127 10 212
+ 183 942 10 92 13 193 133 18 368 34 5 86

a,b,* See Table 1.

00
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A dechallenge of the suspected drug was listed for 10,926 (41%) of all
ADR reports. Reports with hospitalization had the highest percentage of
dechallenges noted (59%). Only 7% of all reports stated that a rechallenge
was performed.

New Chemical Entities. Table 4 (see next page) presents the frequency
distribution of the types of reports and outcomes by new chemical entity (NCE)
information. There were 70 NCEs approved and first marketed during 1982-5
which are still marketed. Each of these NCEs was classified as to whether it
was the type of drug that: (a) would be more likely to be routinely dispensed
to patients by prescription through retail pharmacies or (bW would not be
expected to be distributed in this manner, eg, drugs only administered
intravenously.

About one-fifth of all ADR reports were for the NCEs. Retail pharmacy
NCEs accounted for half of the NCEs; however, they provided three-quarters of
the NCE reports. Hospitalization and death outcomes accounted for: (a) 20%
of the retail pharmacy NCE reports, (b) 34% of the nonretail pharmacy NCE
reports, dnd (c) 23% of the nonNCE reports.

SUMMARY

In reviewing FDA's AOR reports for 1985, manufacturers contributed
nearly all (90%) of the domestic spontaneous ADR reports with about 10% of
their reports noting hospitalization or death in association with a nonlabeled
adverse reaction. Twenty drug manufacturers contributed 75% of all
manufacturer reports. Thus, in effect, 20 manufacturers were associated with
about two-thirds of the domestic spontaneous AOR reports in 1985. Reports on
NCEs marketed during 1982-5 accounted for about 20% of all AOR reports during
1985.

Although the proportion of direct health professional reports was
small, their reports were more complete on key Items necessary for
drug-adverse event interpretations. This finding is consistent with a recent
evaluation of FDA's ADR reports which showed that direct health professional
reports contributed significantly to the detection of new AJRs that eventually
became part of the official labeling.5
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Table 4. Frequency of Types of Reports and Types of Outcomes
Distributed by Type of Drug, 1985.

Manufacturer Reports
All Types Containing Nonlabeled ADRs All Other Direct, Health
of Reports and Serious Outcomes Manufacturer Reports Professional Reports

and Hosp Other Hosp Other Hosp Other
Outcomes Onlya Death Outcomesb Onlya Death Outcomesb Onlya Death Outcomesb

N X

All Types of Drugs 26,381 100 1,851 321 4,361 2,858 257 14,062 823 43 1,805

NCEs*( n=70) 4,902 19 412 45 901

Pharmacy** (n=35) 3,690 -
Nonpharmacy(n=35) 1 .212 -

273 32 580
139 13 321

21,479 81 1,439 276 3,460

555 37 2,530

349 20 2,144
206 1 7 386

2,303 220 11,532

116 7 299

77 4 211
39 3 88

707 36 1 ,506NonNCEs

a,b See Table 1.
* New Chemical Entities approved and first marketed during 1982-5 which are still marketed.

** NCEs that would more likely be routinely dispensed to patients by prescription through retail pharmacies.
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INTRODUCTION

The US Food and Drug Administration (FDA) has long conducted a program tomonitor adverse reactions (ARs) for approved drugs and licensed biologics.Since 1969, AR data have been computerized, and about 350,000 reports have
accumulated In the database. This paper presents a descriptive overview ofthe AR cases received by FDA during 1986 and pertinent changes from 1985.

GENERAL INFORMATION

1986 Data

There were 53,873 AR cases received and computerized by FDA during 1986.Figure 1 presents the cascade of these cases. About half of the cases(n=29,926) were reported domestically. by health professionals during routinecare of patients who had been administered drugs or biologics within the
therapeutic dosage range.

Changes from 1985 Data

The most noticeable change was the percent of cases from health professionals;
in 1985, it was 71X while In 1986, It was 56%. This apparent drop in healthprofessional reporting was probably artifactual, created by a change In the ARreporting form; In the 1986 version, there was better ascertainment of thesource of the report.



Figure 1: Cascade of Adverse Reaction (AR) Cases
Received and Computerized by FDA During 1986

co3
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PROFILE OF ADVERSE REACTION CASES

Explanatory Remarks and Glossary

All subsequent analyses and tables, unless noted otherwise, are based on the
29,926 evaluable domestic, spontaneous cases received either directly from
health professionals or indirectly from health professionals via
pharmaceutical manufacturers and computerized by FDA in 1986. These cases
contain information on adverse events to marketed drugs or biologics which had
been administered within therapeutic dosage ranges. The percentages in the
subsequent tables and figures may not total to 1001 due to rounding errors.
Unless specifically noted otherwise, it is to be assumed that for each
analysis, the respective 1985 distribution of cases was sinilar.

The following is a glossary of the terms as used in this report:

All Other
Manufacturer
Case= case sent by a health professional to a pharmaceutical

manufacturer where the first-listed suspect drug/biologic
reported was associated with a nonsersous adverse reaction
or with a serious adverse reaction presently In the
official labeling; by law and regulation, the manufacturer
is required to send such drug case reports (but not
biologic reports) to FDA; also known as a 'periodic' case.

AR = adverse reaction suspected by the health professional of
being drug or biologic associated; only the first-listed AR
of a case is Included In the analyses (to prevent multiple
counting).

Body System X body system associated with the reported AR; only the
primary body system per AR is included in the body system
analyses (to prevent multiple counting). Refer to
Appendix 1 for descriptions of the body systems.

Case * original report of AR on a patient plus any follow-up
information; this collation of information prevents
multiple counting.

Death * reported outcome of death; may or may not include prior
hospitalization.

Direct. Health
Professional Case 'case sent by a health professional directly to FDA; also

known as a 'direct' case.

Drug/Biologic - marketed drug/biologic reported by a health professional as
being associated with an AR; only the first-listed suspect
drug or biologic for a case is included in the analyses (to
prevent multiple counting).

Hospitalization ' reported outcome of hospitalization or prolongation of
(Hosp) hospitalization without death; excludes cases where

death was the reported outcome.

Interval - number of days between initiation of treatment with the
first-listed suspect drug or biologic and occurrence of
the first-listed AR.

Manufacturer Case
Containing Nonlabeled
AR(s) and Serlous
Outcome(s) - case sent by a health professional to a pharmaceutical

manufacturer where the first-listed suspect drug/
biologic reported was associated with an AR not presently
in the official labeling and where a serious outcome
occurred (le, death, hospitalization, permanent
disability, treatment with a prescription drug.
congenital anomaly, or cancer); by law and regulation,
the manufacturer is required to send such drug case
reports (but not blologic reports) to FDA within lb
working days; also known as a '15-day' case.

Other Outcome ' outcome other than death or hospitalization, including no
(Other) reported outcome.

Permanent
Disability ' permanent and substantial disruption of one's ability to

perform normal activities.
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Recent New Chemical
or Biological
Entity (UCBE) * new chemical or biological entity first approved and

marketed during 1933-85 and which Is still being marketed.

Spontaneous Case * case based on observations made by a health professional
during usual provision of patient care.

Therapeutic Class -therapeutic class of drugs/biologics associated with the
AR; the classification scheme was adapted from the American
Hospital Formulary Service (see Appendix 2); only one
therapeutic class per first-listed suspect drug or
biologic is Included in the therapeutic class analyses
to prevent multiple counting).
The following class abbreviations were used in this report:
CNS-central nervous system agents
CV-cardiovascular drugs
DX-dlagonostic agents
HOR'-hormones and synthetic substitutes
INF-anti-infective agents
NED-antineoplastic agents
SKIN-skin and mucous membrane agents
STV-serums, toxoids, and vaccines

* (in a table) * li.

Types of Cases and Outcomes

In both 1985 and 1986, cases from manufacturers accounted for about 90 of
evaluable, domestic. spontaneous cases reported by health professionals where
the suspect drug/biologic was within the therapeutic dosage range (within-scope
cases). Also in both years, about 750 of the manufacturer-reported cases were
submitted by 20 manufacturers.

Three types of cases were defined by source of report as follows:

1. Manufacturer-reported cases containing nonlabeled ARs and serious
outcomes (in regulatory language known as '15-day' reports).

2. All other manufacturer-reported cases (in regulatory language known
as "periodic' reports).

3. Direct, health professional-reported cases received directly by FDA
from health professionals ('direct' reports).

Three types of outcomes were defined:

l. Death

2. Hospitalization

3. All other outcomes

Figures 2 and 3 and Table 1 give an overall picture of the within-scope cases
by type of case, type of outcome, and crossclassified by type of case and
outcome, respectively. Figure 2 shows that nearly all cases (91g) were
received from manufacturers, and 151 of all cases were manufacturer cases
containing nonlabeled ARs with serious outcomes. Only 91 of cases weri
directly reported to the FDA by health professionals. In Figure 3, note that
about one-fifth of the cases had a reported outcome of either death or
hospitalization.

Table 1 disaggregates the data further and shows that two-thirds of the cases
were 'all other manufacturer' cases containing 'other outcomes.' Manufacturer
cases containing nonlabeled ARs and the serious outcomes of death or
hospitalization accounted for 81 of cases. Death or hospitalization was
reported in 181 (4.951/27,127) of manufacturer cases versus 311 (877/2,799) of
the direct, health professional cases.
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Figure 2: Distribution of Cases by Type of Case
n=29,926 (100%)

Direct Cases
2. 799 (9.4%)

Mfg 15-Day Cases
4.391 (14.7X)

Mfg Periodic Cases
22.736 (76.0)

Figure 3: Distribution of Cases
n=29,926 (100%)

by Outcome

Deaths
1.347 (4.5X)

Hospitalizations
4, 401 (15.0%1

All Other Outcomes
24, 098 (80.52)
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Table 1. Distribution of Cases by Type of Case and Outcome

Type of Case

Manufacturer Cases
Containing Nonlabeled ARs
and Serious Outcomes

N 5

All Other Manufacturer
Cases

N

Death 797 3

Hospitalization 1,591 5

Other Outcomes 2,003 7

364 1 186 1

2,199 7 691 2

20,173 67 1,922 6

Total Cases" 29,926 - 1005

Body Systems

Table 2 and Figure 4 show that cases reporting ARs that affected the "body as
a whole" (see Appendix 1) ranked first in frequency. This body system, along
with the "skin and appendages' system and the "nervous" system, accounted for
about one-half of the cases. Tables 3-4 and Figures 5-6 display the body
system data stratified by type of case, outcome, and Table S crossclassifies
the data by case and outcome.

In Table 3 note that the most frequently received type of case was an "all
other manufacturer" "body as a whole" case. For each of the types of
manufacturer cases, "body as a whole' cases accounted for 20% of the cases;
for the direct cases, "skin and appendages" cases were associated with 21% of
the cases.

Of interest in Table 4 is that two classes of cases, "body as a whole 0 with
"other outcome' and "skin and appendages" with "other outcome" represented
nearly one-third of all cases received. The crossclassified data (Table 5)
show that "all other manufacturer' cases reporting "other outcomes 0 for the
two aforementioned systems accounted for about one-quarter of all cases.

Table 2. Distribution of Cases by Body System

Body System

Body As A Whole
Cardiovascular
Digestive
Endocrine
Hemic I Lymphatic
Metabolic 6 Nutritional
Musculoskeletel
Nervous
Respiratory
Shin S Appendages
Speclal Senses
Urogenital

N 5

,879
2,650
3.5S33
144

I .766
I ,540
isa

4 ,35568
1 .361
5,000
1 307
1 .032

20
9

12

6
2

14515
4
6

Total Cases" 29.926 - 100l

Type of Outcome

Direct. Health
Professional Cases

N 2
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Figure 4: Distribution of Cases by Body System
n=29,926 (100%)
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Figure 5: Distribution of Cases by Body System and
Type of Case
n=29,926 (100%)
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Figure 6: Distribution of Cases by Body System and Outcome
n=29,926 (100%)
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Dechallenge and Rechallenge Information

On the AR reporting form, a health professional can indicate: (1) If thesuspect drug/biologic was stopped and, If so, whether or not the reactionabated (le, positive or negative dechallenge, respectively); (2) if, after thesuspect drug/biologic was stopped and the AR abated, whether or not thereaction reappeared when the drug/biologic was reintroduced (ie, positive ornegative rechallenge, respectively). Figures 7-8 present dechallenge/rechallenge Information, while Tables 6-8 present these data stratified bytype of case, outcome, and crossclassified by case and outcome.

Figures 7-8 show that although about 405 of the cases contained information
regarding dechallenge, with about one-third of the cases indicating a positivedechallenge, positive rechallenge cases were few. Table 6 Indicates that themajority of positive dechallenge/rechallenge cases were 'all othermanufacturer' cases. Table 7 shows, not surprisingly, that most positivedechallenge/rechallenge cases occurred with outcomes other than death orhospitalization. Table 8 notes that the greatest number ofdechallenge/rechallenge positive cases occurred for 'all other manufacturer"
cases with "other outcomes.'
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Figure 7: Distribution of Cases by Dechallenge Information
n=29,926 (100x)

Unknown,
Not Applicable,
or Not Done
17. 891 (59.0%)

) Positive Dechallenge
10. III (33.8B)

Negative Dechallenge
i.924 (6.4X}

Figure 8: Distribution of Cases by Rechallenge Information
n=29,926 (100X)

Positive Rechollenge
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Table 6. Dlstributlon of Cases by Dechllenge/Rechallenge Inforatlon and Type of Case

Type of Case

Nanufacturer Cases
Containing Hanlaebled ARs
and Serloas Outcoees

All Other Hanfactuar Cases

Type of Infortlon N S H I It

Dechallenge Info

Unk/NA 2.717 H 13.744 46 1.430 5
* dechallenge 1.153 4 7,707 26 1.191 4
_ dechallenge 521 2 1,225 4 178 1

Rechallenge Info

Unh/NA 4.140 14 20.777 69 2.341 a
* rechallenge 162 1 972 3 165 I
- rechallenge 89 * 987 3 293 1

Total Cases. 29.926 * 100I

Type of Infoa

Table 7. Dlstribution of Cases by Dechallenge/Rechallenge Informtlon and Type of Dutcome

Type of Outcome

Death Hospltalloetion Other Outcoeas

ation 0 I N S 1 I

Dechallenge Info

Unk/NA 1.032 3
* dechallenge 71
- dechallenge 244 1

2.157 7
1 .66 6

458 2

14.702 49
8. 14 27
1 .222 4

Rechallenge Info

Unk/AA 1,298 4 4.065 14 21,895 73
* rechallenge 17 * 19? I 1.090 4
- mualleoge 32 * 224 1 1.113 4

total Cases- 29.926 - 100I

Table H. Dlstribution of Cases by Dchallenge/Rechallenge Info tion end Type of Cose and Outcn

Panafacturer Cases All Other Manufacturer Direct, Health
Containing Nonlabeled ARs Cases Professional Cases
and Serious Outcomes

Death Hosp Other Death Hosp Other Death Hasp Other
Type of
nforeatlon N 0 N I N I N N II N I HI N1 I N I

Dechallenge Info

Unk/NA 631 2 845 3 1.241 4 268 1 1.022 3 12.454 42 133 a 290 1 1.007 3+ dechallenge 32 * 543 2 578 2 26 a 975 3 60766 23 13 * 348 1 830 3- dechallengo 134 a 203 1 184 1 70 * 202 1 953 3 40 * 53 * 85

Rechallenge Info

Unk/lA 781 3 1.499 5 1.860 6 356 1 1.994 7 18,427 62 161 I 572 2 1,608 5* mhclleoge 10 * 54 a 98 * 3 * 102 * 867 3 4 * 3 6 * 125 a I- rechalleoge 6 a 38 * 45 * 5 * 103 a 879 3 21 a 03 a 189 1

Total Cases- 29.926 * 100l

Direct. Health
Professional Cases

IT
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Recent New Chemical and Biological Entitles (NCBEs)

There were 69 NCBEs. In Figure 9, note that approximately 2O0 of the totalcases (n-6,029) involved a suspect drug/biologic which was a NCBE.

In Table 9, 3% of the total cases involved ARs associated with NCBEs among the
manufacturer-reported nonlabeled ARs with serious outcomes' cases. For each

of the types of manufacturer cases, NCBE cases accounted for one-fifth toabout one-quarter of the cases; for the direct cases, NCBE cases were
associated with 16% of the cases.

With respect to outcome, Table 10 shows that 4% of all cases were of deaths or
hospitalizations associated with NCBEs. Crossclasslfication of the data In
Table 11 shows that 2% of all cases were of reported deaths or
hospitalizations which were 'manufacturer-reported nonlabeled ARs with serious
outcomes' cases associated with a NCBE.



304

Figure 9: Distribution of Cases by Drug/Biologic Type
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Top Five Ranked Therapeutic Classes

This section is new with the 1986 review. Prior to about March 1986, the
suspect drugs/biologics were not classified according to therapeutic action.
The therapeutic clasification of the first suspect drug/biologic was available
for 27,719 (931) of the cases in 1986. Therefore, the denominator for this
section of the analyses is 27,719 cases rather than 29,926 cases. Table 12
lists the Top Five ranked therapeutic classes for the 27,719 cases. Note that
one-fifth of the cases involved a suspect drug/biologic with CNS activity.

'Tables 13-15 show the Top Five therapeutic classes ranked by type of case.
outcome and by crossclassification of case with outcome. In Table 13, note
that CNS agents consistently ranked first regardless of type of case. For
both types of manufacturer cases, CV drugs ranked second but for
directly-reported cases, INF agents ranked second.

Looking at type of outcome, in Table 14, the same therapeutic classes were
always ranked one through three regardless of outcome. Table 15 lists the
rankings of therapeutic classes within each crossclassified stratum. Here,
although CNS agents usually ranked first, among 'all other manufacturer' cases
and 'direct, health professional' cases with death as the outcome, other
therapeutic classes ranked first.

Table 12. Top Five Canked Therapeutle Classes

Class

1. Cest
2. Ce
3. 1 F
4. 00
s. eNM

Top 5 Classes

All Others

5,448
4,322
3,122
2,112

16.ES4

10.o65

20

a
ai

61

39

aotal Cases * 27,n19 - 100s

Table 13. Top Flee Ranked TherapeutIc Classes by Type of Case

Top S Therapeutic Classes

Rank

Type of Case

ftnfaactsare Cases
Ceatalaeg Nanlabeled
AMs and serl.as

All Other tnufacttrer
Cases

tllrecs, Ibalts
Prafeuslneal Cases

! A 1 2 3 ± i

2,406 9 cpS Ce INF sTY NRm

13,119 47 CRS Ce INF DX SKlI

1,759 6 Ct5 IXF CY STY Do

Total Cases -27,719 - leol
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Table 14. Top flMe Ranked Therapeutic Classes by Type of Ootcoee

Top S Therapeutic Classes

Rank

Type of Ottcoe ! 2 3 i S

Death 826 3 CBS CV INF NED STV

Hosp Only 2.700 10 CtS CY INF HORI DI

Other Outcoees 13.328 48 CtS CV IHF 01 SEEN

Total Cases * 27,719 * lOOt

Table IS. Top Flue Ranked Therapeutic Classes by Type of Case and Outco e

Top S Therape-tic Classes

N S 1 2 3 4 S

Na.ofactorer Cases
Contelalqng tolabeled
ARs and Serious
Outcoes

Death 465 2 CNS CV INF STY AEO
Hosp Only 889 3 CHS CV INF HORH SIEN
Other OHtcoaes I 052 4 CBS STY CY INF HOR

Ail Other Inoufacturer
Cases

Death 240 1 CV INF CNS HEO DO
Hosp Dly 1,440 5 CBS CV lF HORN D1
Other Outcoees 11.439 41 CRS CV INF 00 SEIN

DOreCt. Helth
professioonl Cases

Death 136 EtO CV CtS IEF STt
Htsp Only 4 0 CBS ENF CR OEO DO
Other OutciS 1,100 4 CBIS E7F C7 ST* DO

Total Cases- 27,719 *1005
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Interval between Suspect Drug/Biologic Initiation and Adverse Reaction Onset

During 1986, about 40% (n-12,090) of the within-scope cases listed both the
date of suspect drug/biologic initiation and the date of AR onset (Figure
10). This section of the analyses uses 12,090 as the denominator. Tables
16-18-give an overview of these cases by type of case, outcome, and
crossclassified by case and outcome.

A comparison of the frequency distribution in Table 16 with that in Figure 2
shows a difference In the distribution of cases by type of case. Direct cases
represented 17% of the cases listing both dates while they accounted for only
about 9% of the total cases.

Additionally, a comparison of the frequency distribution In Table 17 with that
of Figure 3 depicts a difference in distrIbutions by type of outcome. Dead
and hospitalized cases represented about one-fifth of all cases while they
represented about one-quarter of the cases containing both dates.

Crossclassification of the data Is presented in Table 18. Here, a little over
one-half of the cases were "all other manufacturer" cases containing 'other
outcomes.' This was lower than the respective proportion of two-thirds for
all cases, found in Table 1.

Figure 11 shows that about two-fifths of ARs occurred within one day of
Initial drug/biologic administration, and 901 occurred within six months.
Tables 19-21 and Figures 12-13 present these data stratified by type of case,
outcome, and crossclassified by case and outcome. Note that In Table 19,
about one-third of these cases were 'all other manufacturer" cases for ' - 1-
day.' A greater percentage of the direct cases (74%), as compared to themanufacturer cases (631), reported intervals of £2 weeks, whereas a greater
percentage of the manufacturer cases (371), as compared to the direct cases
(261), reported Intervals of )2 weeks. Table 20 shows that the outcome of
death occurred about evenly among the 'tl,' '2-14,' and "15-182' day
intervals. Table 21 shows that about one-quarter of the cases were for "all
other manufacturer' with "other outcome' cases in the ' *1 day' interval.

Figure 10: Distribution of Cases by Interval Between
Drug/Biologic Initiation and AR Onset

n=29,926 (100%)

1 Day or Less

2 to 14 Days
2. 586 (8.61)

Interval Unknown
17. 836 (59.61) Ato12Dy

75 to 182 Days
\\\\2 ~3,075 (10.31)

183 Days or Greater
1. 132 (3.81)
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Table 16. Dlstolbution of Cases Holing Both Drog/Blologlc Start Date and AR Donset Date by Type of Case

Type of Case

1anufactrer Cases
Containing Monlabeled ARs
and Serious OatcouesH II

2.011 17

All Other Manufacturer Cases

II I

7.99f 66

Total Cases * 12.090 - 100I

Table 17. Distrlbutlon of Cases Having Both Orug/Blologic Start Date and AN Onset Date by Type of OttCO-C

Type of Outcte

tenth

I S

692 6

Hospitalization

N S

2.448 20

Other Outcotes

a S

0.gs0 74

Total Wases 12.090 - 1001-

Table 18. Distribution of Cases Hoaing Both Brog/Bilogic Start Date and AR Onset Date by Type of Case and Outcone

Type of Case

Manufacturer Cases
Containing Honlabeled AMs All Other Nafnctorr Direct. Health
nnd Serlous Oatcomes ases professional Cases

Type of Outcone 11 N S N I

Death 365 3 202 2 120 I

Hospitalization 806 7 1,126 9 S16 4

Other Outcoees 840 7 6,668 55 1 .442 12

Total Cases * 12.090 * 100I

Table 19. Distribatlon of Cases by Interval Set-nen Drug/810logik Initiation and AN Onset and Type of Case

Type of Case

Hnafuactuanr Cases
Cantalning NIblabeled ARs
and Serious Otcoees

internal (days) 0 I

-I 706 6
2-14 4*0 4

1-182 S62 S
3 183 293 2

Total Cases- 12.090 . 1000

All Other Nanufactorer Cases

A S

3.602 30
1,.79 13
2.100 1l

715 6

01irect, Heal th
Professional Cases

A I

989 B
557 S
413 3
124 1

Direct. Health
Professional Cases

A S

2.003 17

-.



Figure 11: Distribution of Cases by Interval Between
Drug/Biologic Initiation and AR Onset

n=12,090 (100%)

Freq

Day or Less

to 14 Days

i to 182 Days

13 Days-or Greater
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Figure 12: Distribution of Cases by Interval Between
Drug/Biologic Initiation & AR Onset and Type of Case

n=12,090 (100%)
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Figure 13: Distribution of Cases by Interval Between
Drug/Biologic Initiation & AR Onset and Outcome

n=12,090 (100%)

Freq

1 Day or Less
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Table 20. DIstrIbution of Cases by Interval Between DrugoeIalaqoc Initiation and AR Onset and Type of Outcoae

Type of Outcote

Death Hospitallaatlfn Other Outcoaes

Interval (days) N I N t N s

I 232 2 835 7 4,230 15

2-14 213 2 602 S I ,71 5I

15.182 lOS 2 710 6 2,180 1I

* 183 62 1 301 2 169 6

Total Cases- 12.090 * 100I

Table 21. Distribution of Cases by Interval Between Orug/Biologic Initiation and AR Onset and Type of Case and Outcone

Nafnfuactarer Cases A11 Other lnufactarer Direct, halth

CantalnIng Nonlabeled Als Cases ProfessIonal Cases

and Serlous Ouatoaes

Death Hasp Other Death Hasp Other Death Hasp Other

intereal (days) N 5 N I n 5 N H N 5 0 H N H 0 H 0 t

129 1 227 2 350 3 76 1 395 3 3.131 26 27 a 213 2 749 6

2-14 1I0 I 178 1 154 1 60 * 262 2 1,257 10 35 * 162 1 360 3

15-1 2 BS I 261 2 216 2 54 * 333 3 1.713 14 46 * 116 I 251 2

,lO3 33 a 140 1 120 1 12 a 136 1 h67 5 17 a 25 * B2

Total cases" 12,090 * 1DOS

Patient Sex

In 1986, about 751 (n=22,514) of the within-scope cases had the patient's sex

reported (Figure 14). In this section, 22,514 is used as the denominator.

For the manufacturer cases having nonlabeled ARs and serious outcomes, the

percent of cases reporting sex was higher (871) than the overall percentage;

for all other manufacturer cases, It was lower (701); and for direct, health
professional cases, It was much higher (971). YAth respect to type of

outcome, for cases involving death or hospitalization, the percent was higher

(881 and 931, respectively) than overall; for other outcomes, it was slightly

lower (711).

Tables 22-24 give an overview of these cases by type of case, outcome, and

crossclassIfied by case and outcome. These distributions of cases are quite

similar to the overall distributions of cases in Figures 2-3 and Table l.

There are, however, two noteworthy differences in the 1986 data compared to

the 1985 data: (1) the percentage of manufacturer cases having nonlabeled ARs

and serious outcomes with sex information decreased from 251 in 1985 to 171 in

1986; (2) the 'all other manufacturer" cases having this information Increased
from 631 to 711, respectively.

Of the cases which included patient sex, 581 were female (see Figure 15).

Tables 25-27 and Figures 16-17 present the distribution of cases by sex and

type of case and outcome and crossclasslfied by case and outcome. Table 25

shows that for the "manufacturer cases Involving nonlabeled ARs and serious

outcomes," the proportion of females and males was about equal. Table 26

notes that this also holds true for cases having outcomes of death or
hospitallzat1on. Table 27 shows that the biggest difference In the

distribution of females and males occurred in the "all other manufacturer'
with 'other outcome" cases stratum.
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Figure 14: Distribution of Cases by Sex
n=29,926 (100%)

Sex Unknown
7.412 (24.8%)

Male
9.441 (31.5%)

Female
13. 073 (43.7%)

Table 22. Distribution of Cases with Known Patlent Sea by Type of Case

Type of Case

Nanufacturr Cases
Containing Nonlabeled ARS
and Serious Otcotes

All Other Nanofactuer Cases Direct. Health
Professional Cases

Ai I N S N 1

3,928 17 15,981 71 2,705 12

Total Cases- 22,514 * 1001

Table 23. Distributlon of Cases wIth Known Pateont Sea by Type of Outcome

Type of Outcoe

Death Hospitalizatioo Other Outcoes

1,187 5 4,171 19 17,156 76

Total Cases- 22,514 * 100I

Table 24. Dlstribotio of Cases with Known Patient Sea by Type of Case arA Outom

Type of Case

lanufactorer Cases
Caotaloing Noolabhled At
and Serious Outcoes

Type of Outcone N 1

All Other Nonufactarer
ases

N

Death 686

Hospital ization I ,478

Other Outcoes I .664

- Total Cases- 22.514 .-1001

Direct. Health
Professional Cases

N S

327 1

2,011 9

13,643 61

174

6b2

1 849 a

3
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Figure 15: Distribution of Cases by Sex
n=22, 514 (100%)

Freq Pct

Female

Male

13. 073 58X

9. 441 42X

Figure 16: Distribution of

Female

Male

Cases by Sex and Type of Case
n=22,514 (100%)

Freq Pct

13, 073 58%

9, 441 42%

0 10 20 30 40 50 60

Percent

[-- DirectM oMfg 15-DOyEM Mfg Periodic
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able 25. Dlstrfbotto of Cases by See and Type of C-oc

Type 01 C-

taofatoer Cases All Other Naofacttrtr Cses tleort. IHath
Coetaleleg Noelbeled ORS Poesoa ae
aed Ser.ous --t oses

S.. M I A I N I

FreIe 2.130 9 9.383 42 1.55 0

Ha 1.692 a 6,598 29 1.151 5

Total Cass.- 22.514 * 10T

Dt.

S.e

Fta Ie

Kale

N

578

60o

Table 26. Olstrlbutlo of Cases by Sea and Type of ODtcooc

Type of Ot"tose

Oth Mspit.lloatlo. Other a
II N I A

3 2.350 It 10.14

3 1.621 8 7.01

.tco 1

0 4

I 31

Total Cases- 2214 T 100t

Table 27. DIstrIbtioo of Cases by Sto and Type of Case ond tetcoo

Kanofactorer Cses
ContaInng Maonlabeled ARt
nd Strloos Nitloss

teth Htsp Other
Stoo A N I0N S

Feole 340 2 010 4 086 4

H.le 346 2 6b8 3 678 3

All Other Nanofactortr

Wtach top Other
Nt t N 0

157 I 1.171 5 8,055 36

170 1 840 4 5,588 25

Otet. Oettalth
Professlotal Cases

Wteth Htsp Other
II 5 A I N I

81 * 309 2 1.104 5

93 a 313 1 745 3

Total Cases- 22.514 IDDt

-

I

i

I



Figure 17: Distribution of Cases by Sex and Outcome
n=22,514 (100%)
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Patient Age

Of the within-scope cases, 62% (n"18,550) reported patient age (Figure 18).
In this section, 18,550 is the denominator. Among the 'manufacturer cases
having nonlabeled ARs and serious outcomes," 76S included patient age; for
.all other manufacturer' cases, it was 56%; and for 'direct, health
professional' cases, it was much higher at 91%. With respect to type of
outcome, for cases reporting death or hospitalization, this percent was higher
than the overall rate, 78% and 83%, respectively; for other outcomes, It was
57S.

Tables 28-30 give an overview of these cases by type of case, outcome, and
crossclassified by case and outcome. They were generally quite similar in
respective distributions of cases as per Figures 2-3 and Table 1. However,
note that "all other manufacturer" cases with 'other outcomes' made up 57% of
cases with known patient age compared to 67% of all within-scope cases.

Of the cases reporting patient age, nearly one-third were in the * -> 60
years' stratum (see Table 31), and only one-sixth of cases were in the * 6 19
years" stratum. Overall, the median age was 45 years (Interquartile
range:28-63 years). Tables 32-34 present the distribution of cases by age
category and type of case, and outcome and crossclassified by case and outcome.

Type of Case

"15-Day' Cases. Table 32 shows that a little over one-third of the
"manufacturer cases having nonlabeled ARs and serious outcomes" ("15-day"
cases) were accounted for by those " At 60 years"--about the same proportion
as overall (see Table 31). The median age for this type of case was 47 years
(interquart1 e range:26-65 years).

"Periodic" Cases. Table 32 notes a similar ordering of the four age strata
among the "periodic" cases as in the "15-day" cases, with the ^ >t 60 years'
stratum ranked first, *20-39 years" stratum second, "40-59 years" stratum
third, and * 19 years" stratum last. However, these cases were more
evenly distributed among the three older age strata than the "15-day" cases.
The median age for this type of case was 43 years (interquartile range:28-62
years).

"Directl Cases. Again referring to Table 32, the distribution of "direct,
health professional" cases across the age Intervals was very similar to the
respective distribution for the "15-day" cases. Again, the rank order of
percentage of cases among the age intervals was the same as for the other
types of cases. The median age here was 48 years (interquartile range:28-65
years). -

Figure 19 displays age Information in 20 five-year age intervals (by the
midpoint of the interval), stratified by type of case.

87-471 - 88 - 11



Figure 18: Distribution of Cases by Age
n=29,926 (100%)

Age Unknown
11.376 (38.0%)

Ages 0-19 Years
2,908 (9.7%)

Ages 20-39 years
5,191 (17.3%)

Ages 40-59 Years
4,608 (15.4X)

Ages 60 + Years
5.843 (19.5%)

00
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Table 28. Dlstrlbutlon of Cases eltb tnoon Patlent Age by Type of Case

Type of Case

aofactuer Cases
C. tain lg 8snlabeled ARs
ad Serious Dutconas

All Other Nanufactorer Cases Dl mt. Health
Professionoal Cases

3.317 18 12,691 G8 2.,42 14

Total Cases' 18.55D * 1005

Table 29. Olstrlbutlon of Cases Itb Kocna Pattent Age by Type of Outcm

Type of Outcoue

Death Despitallaatlon Oth'r Outcoes

8 1 8 1 N II

1 .048 6 3.719 20 13,783 74

Total Cases- 18.550 * 1000

Table 30. Dlstrlbutlon of Cases aIth Knoue Patlent Age by Type of Cae aed Outcne

Type of Case

amnufacturor Cases
Cotuolning Nonlabeled ARs All Other Manufactoror Dirmt. Heelth
and Serlous OutcuoMs Cases Professlonal Cases

Type of OutCoe h I N II H

Death 598 3 285 2 165 1

Hospiltaliatlon 1.294 7 1.775 10 650 4

Other 0vttomes 1.425 8 10.631 57 1,727 9

Total Cases 18.550 . 1800

Table 31. DistrIbutlon of Cases by Age 1tre"al

Aoe late"al
(pears) 8 0

1 9
20-39
40-59

Total Cases 18,550 - 1001

2.908 16
0.591 28
4.08 25
S.843 31

Table 32. Dlstrlbutlon of Cases by Age lItoreal and TyPO of Case

Type Of Case

Nanufacturer Cases
Age Inte"al Coatalalag Nowlbeled Als
(pears) aed Serlous Outcoms

8 II

!1v 421 3
20-39 779 4

s n9 F73 4
; 60 1.164 6

Total Case8 18,550 - IO0S

All other Nlanu6acture, Cases Direct, Health
Professiooal Cases

1.804 10 383 2
3 745 20 667 4
3.241 18 608 3
3.795 20 884 S



Figure 19: Distribution of Cases by Age and Type of Case
n=18,550 (100%)
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Type of Outcome

Death. Table 33 shows that the * )7560 year- stratum was associated with the
highest percentage of death outcomes; 511 of AR cases with death listed were
for this group. The median age for cases mentioning death was 60 years
(interquartile range:36-72 years).

Hospitalization. Again. Table 33 shows that those in the * 60 year' stratum
were associated with the highest percentage of hospitalization cases; 391(1.465/3,719) of cases which listed hospitalization were In this stratum. The
median age for hospitalization cases was 52 years (interquartile range:30-67
years); this median age was about eight years lower than for cases reportingdeath.

Other Outcomes. As shown in Table 33, the distribution of age for cases in
the "other outcomes" stratum was quite different from the respective age
distributions among cases reporting death or hospitalization. A noticeably
higher proportion of cases In the death and hospitalization strata was In the
oldest age category, ")>60," while In the 'other outcome" group, cases weremore evenly distributed between three age categories: "20-39," "40-59," and
"* 60." Thus, the median age for the "other outcomes" group was much lower
at 41 years (interquartile range: 26-61).

Figure 20 graphically presents age distribution stratified by outcome.

Type of Case by Type of Outcome

Table 34 shows the distribution of age by type of case crossclassified by type
of outcome. Not suprisingly, a little over one-half (571) of the
"manufacturer cases having nonlabeled ARs and serious outcomes" group reported
death or hospitalization. The respective percentages for "all other
manufacturer" cases and "direct, health professional" cases were 161 and 321.

Table 33. Dlstrlbation of Cases by Age Interval and Type of oitcroe

Type of outcome

Deabh lbspitalesatio, Other satcomesAge Interval
(years) A I N * N I

elg 125 1 487 3 2.296 1220a 3 156 1 878 s 4,157 2246-59 237 1 889 5 3,402 19@*S 530 3 1.465 a 3,848 21

tonal Cases" 18,550 lees

Table s4. Dlstributha. of Cases by Age Interval and Type of Case .ad Outcuen

Mamafucrer Canes
Coatulmlmg kniabeled Aft
and Serlas Obtcins

Age Interval Death Hosp Other
(years), 1 * A * 15 5

eg i i s * 199 1 331 2
20-38 lOS 1 283 2 391 2
40-59 128 1 314 2 311 2
i3 214 I 498 3 392 2

Taui cau 1.58 -I lint

All Other tn.fact.rer
Cans

Death tsp other
K % A I A I

22 * 213 1 1.669 935 * 436 2 3.274 18
61 * 439 2 2,747 15

167 1 681 4 2,941 16

sirect. Health
professional Cases

Dath tbsp Other
A I A 5 A

12 * 175 * 296 :
16 * 159 1 492
48 * 136 1 424
89 * 280 2 s51 5

-

9

II

II



Figure 20: Distribution of Cases by Age and Outcome
n=18,550 (100%)
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Patient Age by Sex

Both age and sex were listed for 61% (n=18,177) of within-scope cases (Figure
21). Thus, 18,177 is the denominator for analyses In this section. Of these,
57% were female, which Is almost identical to the overall rate of 58% female.
Table 35 shows the distribution of cases by age and sex; the distributions are
somewhat different from the distribution of cases with age information only
(Table 31).

For the females with Information on age, the median age was 43 years
(Interquartile range:29-63 years) while for males, the median age was 47 years
(interquartlle range:27-64 years). Figure 22 summarizes the age by sex
data. Also of interest is that for most five-year age groups, the proportion
of females was greater than males (Figure 23). The exceptions were the three
youngest ages (midpoints 2.5, 7.5, and 12.5), where there were more males than
females, and for two age groups (midpoints 17.5 and 62.5) where there were
roughly equal proportions of females and males.

Table 3s. Dlstrlbutloa of Cases by Age Intervals and Sex

Sex/Age Interval (years) N %

All 18.177 100

Feaule 10.414 57

<6 I 9 1.284 7
20-39 3.380 19
40-59 2.604 14
ap60 3.146 17

Male 7.763 43

-19 1.449 8
20-39 1.757 10
40-59 1.963 11
a 60 2.594 14



Figure 21: Distribution of Cases by Age and Sex
n=29,926 (100%)

Age & Sex Unknown
7. 039 (23.5%)

Age Only Known
373 (1.2%)

Sex Only Known
4.337 (14.5x)

Age & Sex Known
18 177 (60.7%)



Figure 22: Distribution of Cases by Age and Sex
n-- 18,177 (100%)
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Figure 23: Ratio of Females to Males by Age
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DISCUSSION

There were 29,926 cases received and computerized by FDA in 1986 which were
evaluable, domestic, spontaneous reports received either directly from health
professionals or indirectly from health professionals via pharmaceutical
manufacturers. These cases contained information on adverse reactions (ARs)
to marketed drugs or biologics which had been administered within therapeutic
dosage ranges. The following discussion Is limited to these cases.

In both 1985 and 1986, cases from manufacturers accounted for about 90% of the
aforementioned cases. Also in both years, about one-fifth of the cases had
reported outcomes of death or hospitalization. Again In both years, about
one-half of the cases involved the following body systems: 'body as a whole,'
'skin and appendages,' and 'nervous.' In both 1985 and 1986, about 40% of
cases had dechallenge Information, and a little less than 10% had rechallenge
data.

In both 1985 and 1986, there were 69 new chemical or biological entities
(NC3Es) which had been approved and first marketed within three years of the
analysis year and which are still marketed at the time of the analyses. In
both years, about one-fifth of the cases involved a suspect drug/biologic
which was a NC8E.

In 1986, the Top Five ranked therapeutic classes in terms of overall number of

cases were: central nervous system agents, cardiovascular drugs,
anti-infective agents, diagnostic agents, and hormones and synthetic
substitutes.

In 1935, a higher proportion of cases had complete dates for suspect
drug/biologic initiation and AR onset compared to 1985 (40% versus 35%). In
both years, a little less than two-thirds of cases had ARs which started
within two weeks of drug/biologic initiation.

There was a 5% decrease In the number of the cases in 1986 which listed sex
compared to 1985 (75% versus 80% ). However, In both years, about 58% of
these cases were female.

About 60% of the cases for 1985 and 1986 listed age. In both years, nearly
one-third of cases were 60 years of age or older.

Although the percentage of "direct, health professional' ('direct") cases was

small in both years, these reports were more complete on 'key' items necessary
for AR interpretation. For 1986 cases, the following comparisons regarding
the completeness of cases were made between direct and manufacturer cases:

1. Dechallenge data: 49% of direct cases versus 39% of manufacturer
cases had these data.

2. Rechallenge data: 16% of direct cases versus 8% of manufacturer cases
had these data.

3. Sex information: 97% of direct cases versus 73% of manufacturer cases
had this information.

4. Age information: 91% of direct cases versus 59% of manufacturer cases
had this Information.

5. Susoact drua/biolooic Initiation and AR date information: 74% of
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APPENDIX I

PRIMARY CATEGORIES

HIERARCHICAL BOOY-SYSTEM CLASSIFICATION

I Body as a Whole
11 Cardiovascular System

III Digestive System
IV Endocrine System
V Hemic and Lymphatic Sysem

VI Metabolic and Nutritional D
4
sorders

VII Musculoskeletal System
VIII Nervous System

IX Respiratory System
X Skin and Appendages

XI Special Senses
XII Urogenital System

Categories and Subcategories Coding Symbol

I. Body as a Whole BODT/GEN

A. General, Functional and NEC

B. Regional and NEC

1. Head - includes: BODY/HEAD

a. face
b. scalp

excludes: special sses

2. Neck - includes: BODY/NECK

a. cervical spine

3. Thorax - includes: BODY/THOR

a. axilla
b. chest
c. intercostal
d. Dediastinal
e. p reco rdi al
*. substernal

4. Abdomen - includes: BODY/ADO

a. epigastrium
b. intraperitoneal
c. ingu1nal
d. mesenteric
e. peritoneal cavity
f. retroperitoneal
9. umbilical

S. Pelvic - includes: BODY/PELV

a. intrapelvic
b. perineum
c. suprapubic

6. Back - includes: BODY/BACK

a. do rsal
b. flank
c. l umbo sac ral
d. sacroiIiac

7. Upper Extremity - includes: BODY/UE

a. deltoid
b. shoulder Jlont

8. Lower Extremity - includes: BODY/LE

a. hip joint

9. Multiple Organ Syndromes NEC BODY/MULT
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II. Cardiovascular System

A. General and NEC CV/GEN

B. Cardiac Disorders CV/CARD

1. General , Functional and NEC CV/CARD/GEN
2. Endocardlal Disorders CV/CARD/ENO
3. IMyocardial Disorders tV/CARD/HiD
4. Pericardlal Disorders CV/CARD/PER
S. Coronary Vessel Disorders CV/CARO/COR
6. Arrhythmias CV/CARD/ARR
7. Conduction Abnormalities CV/CARD/CdeD

C. Vascular Disorders tv/VASC

1. General and NEC CV/VASC/GEN
2. Arterial and Arteriolar Disorders CV/VASC/ART

3. Venous and Venul ar Dsorders CV/VASCt/EN
4. Capillary Disorders CV/VASC/CAP
5. Blood Pressure Disorders CV/VASC/BP

111. Digestive System

A. Genera
1

Functional and NEC DIG/GEN

B. Regional

1l Buccal Cavity - includes, DIG/BUC

a. cheeks
b guns
c. lips
d. mouth
e. palate
*. teeth

,g. tongue

2. Sa
1
ivary Glands DIG/SAL

3. flrophanx (excludes nasopharynx, DIG/ORnP
4. Esophagus DIG/ES°PH
5. Stosach DIG/STnM
6. Duodena' DIG/DiO
7. Gastro-Duodenal - includes: DIG/GD

a. peptic

8. Small Intestine - includes, DIG/SI

a. lejunum
b I un~

9. Colon DIG/COL
10. Entercolon DIG/EC
Ill. Rectum DIG/REt
12. Anus DIG/AN
13. Liver - includes: DIG/LIV

a parenc"wa
h intrahepatic bile radicles

14. Sall Bladder - includes: DIG/GD

1S. Pancrease - Includes! DIG/PAN

a. acinar tissue and pancreatic ducts
'excludes insular tissue!

IV. Endocrine System ENDO/GEN

A. General, Polyglandular and NEC
B. Specific Endocrine Glands

1. Hypothalmaus
2. Pituitary ENDO/PIT

a. Anterior ENDO/PIT/ANT
b. Posterior ENDO/PIT/POST
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3. Pineal ENDO/PIN
4. Thyro d ENDO/THYR
S. ParathyroId ENDO/PARATHYR
h. Thymus ENDO/THYM
7. Pancreas (endocrine only) ENDO/PAN
8. Adrenal ENDO/ADR

a. Cortex ENDO/ADR/COR
b. Medulla ENDO/ADR/MED

9. Gonads

a. Testes ENDO/TEST
h. Ovary ENDO/OVAR

10. Placenta ENDO/PLAC
11. Renal (endocrine only)- includes: ENDO/REN

a. erythropoietin
b. reni n

V. Henkc and Lymsphatic Systeni

A. Hemic

l, Henic. General and NEC HAL/5EN

a. Blood Iviscosbty and vnlumne
b. Plasma
c. Serum

2. Erythrocyte Abnormalities, General and NEC HAL/R8C/GEN

3. Erythrocyte Abnormalities specified as:

a. heaoglobin disorders HAL/RBC/HGB
b. erythrocytes increased HAL/RBC/INC
c. erythrocytes decreased - includes: HAL/RBC/DEC

(II anemias (NOS'
(ill anemias specified
(iil reticulocytopenia

4. Leukocyte Abnormalities, General and NEC HAL/liC/GEN
5. Leukocytes Abnormalities specified as

a. leskocytes increased HAL/IBC/INC
b. leukocytes decreased HAL/lBC/DEC

6. Leukocyte Abnormalities specificed as to type:

a. granulocytes increased HAL/IIBC/INC/G
b. granulocytes decreased HAL/IBC/DEC/G
c. monocytes increased HAL/WBC/INC/M
d. nonocytes decreased HAL/NBC/DEC/M
e. lyiphocytes increased HAL/WBC/INC/L
f. lyiphocytes decreased HAL/1BC/DEC/L

7. Thronbocyte Abnormalities (Platelets and
Megakaryocytes) Genera

1
and NEC HAL/PLAT/GEN

8. Thcubocyte Abnormalities (Platelets or
Mngakaryocytes) specified an:

a. increased HAL/PLAT/INC
h. decreased HAL/PLATjDEC

9. Bone Marrow Abnormalities NEC

a. narrow cells increased - includes: HAL/MAR/!i;
(It ayeloproliferative reactions not
elsewhere classified

b. narrow cells decreased -includes: HAL/MAR/Cv
(i1 marrow depression NEC

(II1 norelofibrosis
(1iii pancytopenia

10. Coagulation Disorders, General and NEC - Includes: HAL/COAG/GEN
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a. bleeding time disorders NOS
b. blood coagulation disorder NOS
c. coagulation time disorder lOS
d. hypercoagulability state

11. Coagulation Disorders specified as!

a. coagulation time increased (prolongedl or HAL/CUAG/CT
coagulation time decreased (shortenedi

b. bleeding time 
4
ncreased (prolonged

1
or HAL/COUG/BT

bleeding time decreased (shortenedi
c. clot retraction increased (hastened) or HAL/CUAG/CR

clot retraction decreased (impaired
1

d. capil'ary fragility (see cardiovascular system)
e. coagulation factor deficiencies and excenses HAL/COAG/CF

'includes Factors I through XIII)
t. anticoagulant disorders - includes: HAL/COA6/AC

(ii disorders due to exogenous anti-
coagul ants

B. Lymphatic

1. Lymphatic Disorders, General and NEC HAL/LYM/GEN
2. Lyophatic Disorders specified as involving:

a. lymphatic vessels HAL/LYM/VES
b. lymphatic glands (nodesl HAL/LYM/GLN

C. Hemic and Lymophatic

1. Spleen Disorders HAL/SPLN
2. Reticulo-endothelial Disorders HAL/RE

VI. Metabolic and Nutritisnal Disorders

A. General and NEC MAN/GEN

1. Hypermetabolism (excludes hyperthyroidi5m)
2. Hypometaboliso (excludes hypothyroidism

1

B. Carbohydrate Disorders NEC FAN/CHO

1. G
1
ycogen Disorders

2. Hyperglycemia
3. Hypoglycemia

C. Protein Disorders NEC YAN/PRD
D. Lipid Disorders MAN/LIP
E. Vitamn Disorders NEC MAN/VIT
F. Element and Ion Disorders NEC

1. Brom'ide Disorders MAN/ION/BR
2. Calcium Disorders - includes: MAN/ION/CA

a. hypercalcemia
b. hypocalcemia

3. Carbon Disorders MAN/ION/C
4. Chlorine Disorders MAN/ION/CL
5. Copper Disorder MAN/ION/CU
6. Fluorine Disorders MAN/ION/FL
7. Hydrogen Disorders MAN/ION/H

a. H ion increase (acidos
1
s

b. H ion decrease (alkalosiso
c. organic acid disorders NEC - includes:

(ii bile acides
(il citrates
(iii) ketoacids

11v' lactate, etc.

B. Iodine Disorders MAN/ION/I

a. PBI
b. BEI
c. 1131
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9. Ion Disorder MAN/ION/FE
10. Magnesi um Disorders MAN/ION/M6
11. Manganese Disorders MAN/ION/MN
12. Nitrogen Disorders - includes: MAN/ION/N

a. un nes
b. amino acids
c. amnonia (increase'
d. BUN. urea (increase)
a. creatine
f. c reati ni ne
g. NPN (Increase!
h. u remi a

13. Oxygen Disorders - Includes: MAN/ION/O

a. anoxia
b. hypoxia
c. oxygen poisoning

14. Phosphorus Disorders -
4
ncludes: MAN/ION/P

a. adenossine triphosphaate

15. Potassium Disorders - Includes: MAN/ION/iC

a. hyperka'emia
b. hypokalemia

16. Sodium Disorders - includes: MAN/ION/NA

a. hypernatremia
b. hypo nat remi a

J Strontium Disorder MAN/ION/SR
18. Sulfur Disorders MAN/ION/S
19. Zinc Disorder MAN/ION/ZN

G. Water Balance D1 sorders MAN/WB

1, Dehydration
2. Edema

g. Pigment Disorders MAN/PIG

1. Bilirubin Disorders
2. Biliverdin Disorders
3. Carotene Disorders
4. Melanin Disorders
S. Porphyria 'excludes: hemoglobin. sulfhemoglobin,

methemoglobin . . . see HAL/RBC/HGB\

I. Pusrne Disorder MAN/PUR

1. Pyrimidine
2. Uric Acid 'gout'
3. Xanthine

J. Enzyme Disorders NEC MAN/ENZ
(code here those terms which cannot be coded as
function tests or abnormalities specific to a
primary system-organ category'

K. Growth Disorders NEC MAN/GRO
(code here those terms which cannot be coded
under endociHnel

L. Weight Disorders NEC MAN/WT

M. Tissue Repair MAN/TR

1. Healing Accelerated
2. Healing Delayed
3. Healing Inpaired

N. Inborn Errors of Metabolnsm NEC MAN/IEM

1. Genetic



333

VII. Musculo-skeletal System

A. Bone Disorders

1. Generul and NEC
2. Bone Disorders Specified as Involving:

a. cortex
b. epiphivs1s
C. mndulla /excluding hematopoietic

sa'row reactions)
d. per1osteum

B. Bursal Disorders
C. Cartilage Disorders

Fuscial Disorders
E. Joint Disorders - includes:

1. Synovium

F. Ligamentous Disorders
G. Muscular Disorders
H. Tendinous Disorders - includes:

1. Tendon Sheath

16MBON/6EN

MS/BON/COR
MS/BON/EPI
MS/BON/MED

MS/EON/PER

MS/BWR
MS/CART
MS/FAS
MS /J NT

MS/LIG
MS/MUS
MS/TEN

VIII. Nervous System

A. Seneral and NEC NER/SEN
B. Central Nervous System NER/CNS

1. Brasn NER/CNS/B
2. Spinal Cord YER/CNS/SC
3. Meninges KER/CNS/M
4. Spinal Fluid NER/CNS/CSF

C. Peripheral Nervous System NER/PNS

1. Cranial Nerve Disorders NER/PNS/CN
2. Spinal Nerve Disorders NER/PNS/SN

0. Autononic Nervous System NER/AS

1. Autonomic Ganglion Disorders NER/ANS/GAN
2. Parasympathetic Disorders PER/ANS/PSYM

a. parasympatholytic YER/ANS/PSYM/L
b. parasympathomimetic PER/ANS/PSYM/M

3. Sympathetic Disorders YER/ANS/SYM

a. sympatholytic NER/ANS/SYM/L
b. sympathomimetic ER/ANS/SYM/M

IX. Respiratory System

A. General Functional and NEC - Includes: RES/GEN

1. Specified Functional Disorders
2. Abnormal Pulmonary Function Tests

B. Nose - includes: RES/NOSE

1. All Nasal Disorders Except Olfactory Sense (see
Speca

1
l Senses)

C. Sius - includes: RES/SINS

' Accessory Paranasal Sinuses

0. Nasopharynx - includes: RES/NASP

1. Eustachian Tube
2. Tonsils

(excludes oropharynx . . . see Digestive Systeml
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E. La rynx - includes: RES/LRNX

l. Epiglottis
2. Vocal Cords
3. Voice

F. Trachea RES/TRAC
6. Bronchus and Bronchiole RES/BRON
H. Lung - includes RES/LUNG

1. Soecifled Morphological Disorders
excludes pulmonary function disorders

1

1. Pleura - includes: RES/PLRA

1. Visceral Pleura
2. Purietal Pleura
3. Pleural Cavity
4. Thoracic Cavity

J. Diaphragm RES/DPRM

X. Skin and Appendages

A. General, Functional and NEC - includes: SKIN/GEN

1. Pruritus Without Skin Eruption

B. Dermatoses, General and NEC - includes SKIN/DERM/GEN

1l Ang1oedema
2 Eczema
3. Urticaria

C. Dermatose Specified as: SKIN/DERM/ERY

1. Erythema - includes:

a. all common drug-induced maculopapular rashes
b. erythema multiforne
c. erythema nodosum
d. exfoliative erythroderma
e. discoid lupus erythematosus
f. Stevens-Johnson syndrome

2. Ulcerative-necrotic SKIN/DERM/UN

a. epidenrmal necrolysis

3. Vesiculo-bullous - includes: SKIN/DERM/YV

a. dermatitis herpetiformis
b. herpes simplex
c. herpes zoster

4. Hypertrophic - Includes: SKIN/DERWHYP

a. fungoid (rot fungal) dermatoses
b iranulomatous dermatoses (NOS)
c: chthyosis
d. keratosis
a. lichenoid dermatoses
f. lupoid dermatoses (other than discoid LE)
g. neoplasia

5. Acneform - includes: SKIN/DERWACN

a. acne vulgarHs
b. pustular dennatoses

6. Fungal I'Mycotic! SKIN/DERM/FUNG
7. Atrophic - includes: SKIN/DERM/ATR

a. skin cicatrix
b. skin striae

B. Fixed Eruption SKIN/DERM/FX

D. Swenat Gland Disorders - includes: SKIN/SIGL
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1. Hiliaria
2. Sweating

E Sebaceous Gland Disorders SKIN/SBGL
F. Poignentation Disorders SKIN/PIG
6. Nail Disorders SKIN/NAIL
H. Hair D1sorders SKIN/HAIR
I. Subcutaneous Disorders - includes: SKIN/SUBQ

1. Injection Site Reactions

XI. Special Senses

A. Eye Disorders

1. General and NEC SS/EYE/GEN
2. Vision Disorders NEC SS/EYE/VIS
3. Eye Disorders Specified as Involving:

a. aqueous humor SS/EYE/AH
b. conjunctiva SS/EYE/CON
c. cornea SS/EYE/COR
d. intraocular pressure SS/EYE/lOP
a. lens SS/EYE/LEN
f. optic nerve SS/EYE/ON
g. retina SS/EYE/RET
b. xclen SS/EYE/SCL
1 uvea - includes: SS/EYE/UVE

(11 choroid
(II1 ciliary body
ijIIl Iris
(

1
i! pupil

J. vitreous humor SS/EYE/VH
1. eye appendases - includes: SS/EYE/APP

(i1 eyelashes
(i1) eyelids

(1iii extraocular. oculomotor muscles
(iv) lacrimal apparatus
(vi tears

B. Ear Di sorders

1. Gpneral and NEC SS/EAR/6EN
2. Hearing Disorders NEC SS/EAR/HER
3. Ear Disorders SpecIfied as Involving:

a. external ear - includes: SS/EAR/EXT
Ii) earcanal

b. middle ear - includes: SS/EAR/MID
(ii ear ossicles

(II1 eardnim (excludes eustachian tube)
c. inner ear - ircludes: SS/EAR/INN

(II cochlear nerve
(III Heeniere's syndrome (excludes vestihular

apparatus . . . see Nervous System
1

C. Smell Disorders (Olfactory Sensel SS/SML
D. Taste Disorders (Gustatory Sensel SS/TST

XlI. Urogenital System

A. Urinary Tract Disorders U6/UT

1. General, Functional and NEC U6/UT/6EN
2. Kidney Disorders Specified as:

a. kidney morphologic UG/UT/K/M
(Code morphologic and functional tens
separately. If the reaction tern includes
both morphology and function, code under
morphologic onlyl
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Categories and Subcategories Coding Symbol

b. kidney functional US/UT/K/F
(Code reaction terms here which are
functional and not secondary to a stated
morphologic ter-mr

c. ureter UG/UT/URT
d. bladder morphologic US/UT/B/M

(see crmments under kidney mrphologicl
e bladder functional UV/UT/B/F

(see consents under kidney functional)
f. urethra US/UT/TA
g. urine abnormalities UG/UT/URN

8. Female Genital Disorders US/VF

1. General and NEC US/FV/SEN
2. Organ Disorders Specified as Involving:

a. ovary (excluding endocrine function) US/FV/OVA
b. fallopian tube USVSFVFT
c. uterus U6/FV/UTRS
d. uterine cervix U6/FS/UTCX
e. vagina US/FV/YAS
f. external genitalia US/VF/EXT
g. fenale breast US/FV/BRST
h. menstrual di sorders US/FV/MENS
i. placental disorders U6/FV/PLAC
j pregnancy and puerperal disorders US/FV/PRE6
k menopausol d sorders U6/F6/MNPS

C. Male Genital Disorders US/MG

1. General and NEC US/M6/SEN
2. Organ Disorders Specified as Involving:

a. epididymis U6/MG/EPID
b. penes UG/MS/PEN
C. prostate U6/M6/PROS
d. scrot u U6/M6/SCRT
a. seminal vesicles UG/MG/SY
f. testis (excluding endocrine function) US/MS/TEST
g. sale breast US/M6/BRST

From:
'COSTART' (Coding Synbois for Thesaurus of Adverse Reaction Terns). 2od ed.
Dept. of Health and Human Services, Food and Drug Administration, Conter for
Drugs and Biologics, Division of Drug and Biological Produncts nperience.
5600 Fishers Lane, Rockville, MD 20857. 1985.
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Appenix 2: AHIS Thar=Waologic-Tberapetic ification

4:00 Antihistamine Drugs

8:00 Anti-Infective Agents
8:04 Amebicides
8:08 Anthelrintics

812 Antibiotics
8:16 Antituberulosis Agents
8:18 Antivirals
8:20 Antimalarial Agents
8:24 Sulfonamides
8:26 Sulfcnes
8:28 Trep nemicides
8:32 Trichdomnacides
8:36 Urinary Anti-Infectives
8:40 Miscellaneous Anti-Infectives

10:00 Antineoplastic Agents

12:00 Autonomic Drugs
12:04 Parasympathaumnetic (Cholinergic) Agents
12:08 Anticholinergic Agents
12:12 Sympathomimetic (Adrenergic) Agents
12:16 Sympatholytic (Adrenergic Blocking) Agents
12:20 Skeletal Hascle Relaxants
12:92 Miscellaneous Autonnmic Drugs

16:00 Blood Derivatives

20:00 Blood Formation and Coagulation
20:04 Antianemia Drugs
20:12 Cagulants and Anticoagulants
20:40 Tlrccolytic Agents

24:00 Cardiovascular Drugs
24:04 Cardiac Drugs
24:06 Antilipseic Agents
24:08 HNyotensive Agents
24:12 Vasodilating Agents
24:16 Sclerosing Agents

28:00 Central Nervous System Agents
28:04 General Anesthetics
28:04 Analgesics and Antipyretics
28:10 Cpiate Antagonists
28:12 AntiovulAsants
28:16 Psychotherapeutic Agents
28:20 Respiratory and Cerebral Stimulants
28:24 Anciolytics, Sedatives, and Hypnotics
28:28 Antimanic Agents

32:00 Contraceptives (e.g., foaam, devices)

34:00 oental Agents

36:00 Diagrtstic Agents
36:04 Adrenmoxrtical Insufficiency
36:08 Azyloidosis
36:12 Blood Volume
36:16 Bruoellosis
36:18 Cardiac Function
36:24 Circlation Time
36:26 Diabetes 0sllitus
36:28 Diptheria
36:30 Drug Hypersensitivity
36:32 FErgi
36:34 Gallblacder Function
36:36 Gastric Fuction
36:38 Intestinal Absorption
36:40 Kidney Function
36:44 Liver Function
36:48 tyqnioranulcma Venersu
36:52 1mps
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36:56 Wyasthenia Gravis
36:60 Thyroid Function
36:61 Pancreatic Function
36:62 Qhenylketonuria
36:64 Rheochromocytma
36:66 Pituitary Function
36:68 tentgenography
36:72 Scarlet Fever
36:76 sweating
36:80 Trichinosis
36:84 Tuberculosis
36:88 Urine Contents

38:00 Disinfectants (for agents used on ibjects other than skin)

40:00 Electrolytic, Caloric, and Water Balance
40:04 Acidifying Agents
40:08 Alkalinizing Agents
40:10 Amaia Detoicants
40:12 Replacnt Solutions
40:16 Soditnu-Pwoving Resins
40:17 Calcitnu-~ving Resins
40:18 POtassium-Pmnving Resins
40:20 Caloric Agents
40:24 Salt and Sugar Substitutes
40:28 Diuretics
40:36 Irrigatinrg Solutions
40:40 Uriouric Agents

44:00 Etzymes

48:00 Antitussive Expectorants, and Maoolytic Agents
48:08 Antitussives
48:16 Expectorants
48:24 MIucolytic Agents

52:00 Eye, Ear, Nosa, and Throat (EE) Preparatios
52:04 Anti-Infectives
52:08 Anti-Inflausatory Agents
52:10 Carbonic Anhydrase Inhibitors
52:12 Cutact lens Solutions
52:16 Local Anesthetics
52:20 Mioticon
52:24 MydriatiCS
52:28 Mouthwashes and Gargles
52:32 Vasoonstrictors
52:36 isollaneous EEmr Drugs

56:00 Gastrointestinal (GI) Drugs
56:04 Antacids and Adsorbents
56:08 Antidiarthea Agents
56:10 Antiflatulents
56:12 Cathartica and Lantives
56:14 cholelitholytic Agents
56:16 Digestants
56:20 nation
56:22 Antiemation
56:24 Lipatroic Agents
56:40 Miscellanos GI Drugs

60:00 Gold unpcunds

64:00 Heavy Metal Antagonists

68:00 Hornnes and Synthetic Substitutes
68:04 Adrenals
68:08 Androgens
68:12 Cztraceptives
68:16 Estrogens
68:18 Gonadotrpilns
68:20 Antidiabetic Agents
68:24 Parathyroid
68:28 Pituitary
68:32 Prcgestins
68:34 Other Corpus Luteum Hormores
68:36 Thyroid and Antithyroid Agents
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72:00 Toca Anesthetics

76:00 Oxytocics

78:00 Radioactive Agents

80:00 Serums, Ioxoids, and Vaccines
80:04 Senzis
80:08 Tasoids
80:12 Vactiies

84:00 skin ard Miccus memrane Agents
84:04 Anti-Infectives
84:06 Anti-InflaMmtory Agents
84:08 Antiprnritics and tLal Asthetin
84:12 Astringents
84:16 Cll Stiulants and PrOliferants
84:20 Detergents
84:24 EDsllients, Delents, aid Protectants
84:28 Keratolytic Agents
84:32 Keratoplastic Agents
84:36 Miscellanerus Skin and sMu Mmrane Agents
84:50 Dpigenting and Pisenting Agents
84:80 Smnsceen Agents

86:00 smoth Kzscle Relaxants
86:08 Gastrointestinal Smooth lHascle Relaxants
86:12 Genitorinazy Scth )scle Relaxants
86:16 paspiratory Srth ltscle Relaxnts

88:00 Vitamins
88:04 Vitamin A
88:08 Vitamin B Cazplex
88:12 Vitamin C
88:16 Vitamin D
88:20 Vitamin E
88:24 Vitamin K Activity
88:28 lMltivitamin PreParation

92:00 Irclassified Therapeutic Agents

94:00 Devies

96:00 Pharmasertica1 Aids

AMNS Aarerican Hlpital Fondlary Serviea Drug Information 85
Copyright 1959-1985 American Society of Hopital Pharmscists, Inc.
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This report is the Food and Drug Administration's eighth annual review of
prescription drug use in the United States. As In previous years, data are
provided on overall drug use and prescriptions for major therapeutic classes,
drug categories, and prescription products. The outpatient use of new
chemical entities approved by the FDA from 1980 to 1986 is reviewed and
"special sections' present an overview of drug use by women and by the
elderly. Other special sections describe the use of analeptics, cyclosporine,
phenylbutazone,-isotretinoin, and antidepressants. A bibliography of selected
drug use studies that were published in 1986 is included as an Appendix.
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DATA SOURCES

All drug utilization data were derived from three pharmaceutical marketing
data bases purchased by FDA from INS America Ltd.

1
The National

Prescription Audit (HPA) is based on a panel of computerized pharmacies.
National Disease anpdFerapeutlc index (NDTI) estimates are derived from
Information reported by a panel of ofTICeflsed physicians, and the U.S.
Pharmaceutical Market - Drug Store and Hospital Purchases (0SD and UTXRis a
two-part system generated from purchase levolces of drag stores and
hospitals. Population estimates are from the U.S. Bureau of the Census. The
data bases are described in more detail below.

National Prescription Audit (NPA)

The NPA provides information on prescriptions dispensed by chain and
independent pharmacies in the contiguous United States. Other outlets such as
discount stores and supermarkets with pharmacies are not included. The NPA
data collection methodology was changed in 1981, so changes from 1980-l9Uin
the number of prescriptions reported may reflect methodological revisions as
well as actual changes in drug use. Prior to 1981, data were obtained from a

representative sample of 80O pharmacies, each of which was audited for two
days per month. Since 1981, IMS has based the NPA national projections on
prescriptions dispensed by a panel of 1200 computerized pharmacies. The panel
does not represent a true random-sample; however, IMS does ensure that the
panel is representative of U.S. pharmacies in terms of region, type of
ownership, and size.

All data are extrapolated to the national level. IMS revised the
extrapolation methodology at the end of 1983, so two sets of NPA data are
available for that year. All data In this review are based on the revised
methodology.

For each drug, NPA provides estimates of the total number of prescriptions
dispensed from retail pharmacies, how many of these were new and how many were
refills, and the average number of capsules, tablets, or other units per

prescription. All variables except units are also aggregated to provide
overall data for drug categories.

National Disease and Therapeutic Index (NDTI)

The NDTI provides descriptive information on disease patterns and treatments
in oflTce-based practice In the United States. Data are obtained from a panel

of over 2,000 physicians who report case history information on each private
patient seen or contacted in any way, regardless of location. The reporting
variables include drugs, diagnoses (classified by ICD7), patient age and sex,

the location of the visit (in the office, hospital, over the telephone), the
type of visit (first, subsequent, or referral), therapy (new vs. continuing),

drug issuance (by formal prescription, hospital order, recommendation), how
often the patient has been seen, and the time since the last visit. The data

are tabulated for each drug product and each major therapeutic category.

Drug reports do not equate exactly to written prescription: only about 61h of
the drugs recorded during a physician-patient contact in 1986 involved
issuance of a formal prescription (with the remainder representing drugs that
were administered directly, given as a sample, or recommended by the
physicians and drugs physicians prescribed for patients in hospitals or
nursing homes). In addition, refill prescriptions not involving a
physician-patient contact are not captured by the NDTI, leading to an
underestimation of chronic therapies if drug reports are viewed as
prescriptions. By convention the NOTI employs the term 'mentions' for such

reparts: 'mentions" reflect usageSfl\ should not be interpreted as directly
equivalent to prescriptions or Patients. Mentions represent drugs prescribed.
recommended, or given in any .ed.cai setting by private physicians in
office-based practice.

U.S. Pharmaceutical Market - Drug Store and Hospital Purchases (USD and USH)

The USD measures the flow of proprietary and ethical pharmaceuticals from
wholeflers and warehouses into drug stores. (Ethical drugs are those that
require a written prescription and those that can be purchased without a
prescription, or over the counter (OTC), but are promoted only to physicians.
Proprietary drugs are those that can be purchased over the counter and are
promoted directly to the consumer.) Every month data are collected from the

invoices of a panel of 840 drug stores and a near census of wholesalers and
warehousing chain operations. Based on these data, the USO provides national

estimates of the dollar cost to pharmacies and the number of units purchased
for each product/package size. Dollars are aggregated to the product and
manufacturer levels. The USH measures purchases by acute care nonfederal
hospitals and is the only data base we have that quantifies hospital drug
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use. However, it only provides information at a very gross level (as .vs the
0SO) with no qualitative data on how the drugs are used. Data are *- c-ed
frum a panel of 350 hospitals and a near census of wholesalers. As i th the

USD, dollar cost and the number of units purchased for each product/package
YTie are extrapolated nationally.

In both the USD and the USH, information on drug quantity is available for
individual products onlyilstrength and package size within manfacturer, and
totals are not provided at the product or class levels. Cost data (dollars
and percentage change) are summarized for individual drugs and classes.

IMS estimates that the USD and the USH combined are representative of 98S of
the ethical pharmaceutical market, Owth the remainder representing direct
physician dispensing. This may be an overestimate since distribution of
prescription drugs through other sources such as supermarket pharmacies is
increasing. However, we believe that the US0 and the USH do capture the vast
majority of ethical pharmaceutical purchases The dataEases are not as
comprehensive for the proprietary or OTC market, but they are our only source
of data on OTC drugs. Since major sources of OTC drug purchases such as
supermarkets are not measured, as much as one half of all sales for a drug
like aspirin may be missing from the USD.

OVERALL DRUG USE

NPA data indicated that 1.56 billion prescriptions were dispensed from retail
pharmacies in 1986 (up 0.61 over 1985). The number of new prescriptions
accounted for 501 of all prescriptions (with refills accounting for the
remaining SOS).

Figure I shows trends in overall drug use from 1982 to 1986. The number of
prescriptions dispensed from retail pharmacies increased by slightly over 41
during this period; however the size of the U.S. civilian population
increased by just under 

4
l,2 with the net effect that the average number of

prescriptions per person remained stable at 6.5 prescriptians. Data were not
adjusted for changes in prescription size as the 1986 prescription size index
was not available when this review was written. However, average prescription
size increased by less than 11 from 1982 to 1985.

PRESCRIPTIONS AND PRESCRIPTIONS PER PERSON
.1982-1986

Z *'51,.'.O's1 vr5/P"'SOv
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Figure I

MAJOR THERAPEUTIC CLASSES AND DRUG CATEGORIES

The INS data bases combine individual drugs into therapeutic groups by the
Uniform System of Classification (USC), which Is a hierarchical system. At
the broadest level of categorization, 16 major therapeutic classes each
accounted for at least 2% of all prescriptions dispensed from retail
pharmacies in 1986. As a group. these classes represented 86% of total
prescriptions. As indicated in Table l, cardiovascular drugs, with 15% of the
prescription market, were the most frequently dispensed followed by systemic
antiinfectives (13%) and psychotherapeutic drugs (11%). These classes along
with analgesics and diuretics accounted for around half of all 1986
prescri ptions.
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Table I also provides data for more specific drug categories within the
broader therapeutic classes. Only those categories representing at least 2:
of the total market are included. For example. systemic antiarthritics
represented about 41 of all prescriptions and accounted for 66 million of the
76 million antiarthritic prescriptions dispensed in 1986. The remaining 18
million prescriptions were dispensed for topical and gout-specific
antiarthritics, but neither of these categories represented at least 2S of the
market.

The only change from 1985 to 1986 in the major therapeutic class rankings was
a switch in the positions of contraceptives and bronchial therapy, with
bronchial drugs moving from the eleventh to the tenth position. Among the
specific drug categories, fungicides (the most commonly dispensed
dermatologicals) appeared for the first time in 1986, while tetracyclines and
propoxyphene analgesics were dropped from the rankings. Thiazides and 'other
diuretics switched positions, with thiazides becoming the least frequently
dispensed category of oral diuretics.
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PRESCRIPTION PRODUCTS

Table 2 lists the 25 prescription drug products most frequently dispensed from
retail pharmacies In 1986. Only three of these products - Procardia, Halcion,
and Ceclor - were not among the 25 leading products In 1985. They replaced
Aldomet (9 28 in 1986), Ativan (f 30 in 1986) and Feldene (9 29 in 1986) on
the top 25 list. Valium and Inderal, drugs for which generic versions became
available In 1985, showed the greatest decreases in number of prescriptions
from 1985 to 1986 (see Table 2). If we consider total prescriptions for the
drug entities, prescription volume decreased by 101 for both propranolol and
diazepam (as compared to -370 for Inderal and -381 for Valium). Generic
ibuprofen also became available in 1985, but prescription volume for Motrin
did not change from 1985 to 1986. The greatest Increases In dispensed
prescriptions were seen for Zantac (+34S), Xanax (+291), and Halcion (+29S).
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NEW CHEMICAL ENTITIES

Twenty new chemical entitles (NCEs) and five new biological products were
approved for marketing in the U.S. in 1986. These are listed in Table 3 along
with the date of FDA approval and the initial marketing date (a s determined by
using USD and USH to identify the month in which each product first appeared
or as indicated by the manufacturer for those products not picked up by the
INS data bases).
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F0A approved 153 NCEs and seven new biological products from 1980 to 1986.
For 62 of these, at least 100,000 prescriptions have been dispensed since the
drug was first marketed. These 62 NCEs are listed in Table 4 along with their
year of initial marketing, prescription volume in 1986, percentage of total
1986 prescriptions for the major therapeutic class under which they are
categorized by IMS, and cumulative prescriptions from Initial marketing
through 1986. The table ranks therapeutic classes by cumulative number of
prescriptions.

As a class, cardiovascular NCEs have experienced the greatest success in the
marketplace. Over 150 million prescriptions were dispensed between 1980 and
1986 for the 14cardiovascular drugs listed in Table 4. These 14 NCEs
accounted for about one-quarter of total 1986 prescriptions for cardiovascular
drugs.

The three Individual drugs with the greatest number of cumulative
prescriptions were atenolol (49 million prescriptions), albuterol (44 million
prescriptions), and alprazolam (40 million prescriptions). All three were
marketed in 1981 and so their cumulative totals represent six years of
prescriptions (more than the majority of the NCEs listed). These three drugs
also had the greatest number of 1986 prescriptions.

Two NCEs represented 1001 of their therapeutic class: nicotine resin complex
(smoking deterrents) and acyclovir (antivirals). Temazepam and triazolam
accounted for almost one-half of all 1986 prescriptions for sedative
hypnotics, and the three diabetes NCEs approved in 1983 and 1984 represented
about one-third of 1986 prescriptions for diabetes therapy. (NB: Over-the-
counter purchases of insulin are not reflected in the latter estimate.)
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Table 4 includes those NCEs that were used relatively frequently on an
outpatient basis. The fact that a NCE did not appear on this table does not
necessarily mean that it is an infrequently used drug. As shown In Table 5,
many of the other NCEs are drugs that would be used primarily or exclusively
in a hospital setting. Not many outpatient prescriptions are dispensed for
injectable cephalosporins, and none at all are dispensed for radioactive
diagnostic agents. Kany of the NCEs listed in Table 5 had not yet been
marketed by the end of 1986 or had not been on the market long enough to reach
the criterion for inclusion in Table 4.

On both Tables 4 and S. NCEs are grouped by therapeutic class as assigned
under the Uniform System of Classification (USC). USC categorization may not
always correspond with therapeutic indication. For example, midazolam, an
injectable benzodiazepine, was approved in 1985 as a general anesthetic but is
grouped by USC with benzodiazepine tranquilizers as a psychotherapeutic drug.
Similarly. cyclosporine is grouped with other immunosuppressives under cancer
therapy although it Is used to suppress rejection of transplanted organs.
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PRESCRIBING OF DRUGS FOR THE ELDERLY

In 1986, the elderly (people 65 years and older) made up 121 of the U.S.

resident population. That same year, according to the NDTI, they accounted
for 251 of all visits to physicians and 321 of all drug mentions. This latter

percentage has been gradually increasing. Figure 2 shows trends in total drug

mentions and the percent of these mentions that were for the elderly froam 1974

through 1986. The elderly represented only 241 of all drug mentions In 1974.

The actual number of all mentions regardless of age decreased from 1974

through 1980 and has increased since then.
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TOTAL DRUG MENTIONS AND PERCENT OF MENTIONS
FOR AGE 65+ YEARS OLD
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Not surprisingly the elderly differ from people less than 65 years old in the
type of drugs used and the rate of such use. Table 6 provides a listing of
the major classes and the specific categories of drugs accounting for at least
21 of all drug mentions In both the elderly and those people younger than 65
years. The table also contains an estimate of the magnitude of exposure as
measured by the number of mentions per 100 population.

At an aggregate level * the elderly accounted for 1304 drug mentions per 100
population compared to only 380 mentions per 100 population In people less
than 65 years old. The cardiovascular agents were the most frequently used
class of drugs in the elderly, accounting for 251 of all mentions. In 1986
these drugs were used at a rate of 327 mentions per 100 population in the
elderly compared to 31 mentions per 100 population in younger people. The
cardiovascular class ranked third in people less than 65 years and accounted
for 81 of all drug mentions.

The antiinfectives were the most frequently used class of drugs in people less
than 65 years old, with almost 201 of all drug mentions. Four separate
categories (amoxicillin, erythromycin, the cephalosporins and the penicillins)
each accounted for more than 21 of all drug mentions for this age group.
Conversely, In the elderly the antlinfectives ranked third with only 91 of all
mentions. The cephalosporin category was the only specific group of
antiinfectives that comprised more than 21 of all mentions. Although
antiinfectives ranked third in the elderly compared to first in the younger
group, the rate of use was higher in the elderly with 117 mentions per 100
population compared to 74 mentions per 100 population in people less than 65
years old.

All of the top four classes in the elderly (cardiovascular agents, diuretics.
antlinfectives, and analgesics) were used at a higher rate than the most
frequently used class In the younger group (antiinfectives). These four
classes accounted for over half of all drug mentions for the elderly.

The only class with more than 21 of drug mentions In the elderly that did not
attain at least 21 of drug mentions in the younger group was the
nutrients/supplements class (mainly potassium). Cough/cold products,
dermatologicals. vitamins, and biologicals all accounted for at least 21 of
drugs used in the younger group while they did not do so in the elderly.
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Switching to specific drugs used in the elderly in l98e. Table 7 lists the tsp
25 drugs as specified by the prescribing physician. It is important to Tote

that the drugs are listed as written - i.e., Lansuin
0

and dig0sun both
appear an the list because that ls huwe they wfere reported by the prescribing
physician. Lasiu. a diuretic, was the most frequently mentioned. Given that
cardiovascular agents and diuretics are the ten classes used most frequently
by the elderly, it is not surprising chat 16 of the 25 drugs belung in one or
the other class.
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Tabl. 1. Prasnnlbtng of f91 sn In196 8 for, t tEld.iy (65 Y.r,. and Old.r)
TaP 25 Drugs as DoCiflad by IN Pr.s.o.lblng Physitcin

ntk Drg r.a

2 tanasin
3 Dy.sad
4 di~o^ns
S bydrbshlirnthlia1ds
S Indsral

0 . .Persanin

s ~~~~~~Than-au,
10 nitrnglynsrin
11 insulin neb
12 tounadin

I] ~ ~ ~ ~~~~Iordsansn
"S Pornara

18 Tylanal sits cadains
19 Tagamat
20 tardal.

22 Tanaruin
23 Lapr-ssar
24 Timptic
2s Zantac

suarc-: atinal Ois-a. and Tharcenutle Indan.

PRESCRIBING OF DRUGS BY PATIENT SEX

In 1986. women made up BID of the U.S. resident population. According to the
NOTI, that same year they accounted for 60B of all visits to physicians and a
fmlilar percentage of all drug mentions. At an aggregate level, the rate of

drug mentions per 100 population was ssB for women compared to 3B3 for men.

Table B provodes information by sex on the major classes and the specific
categories of drugs accounting for at least 21 of all drug mentions. The
rankings are very similar for males and females, although the rate of mentions
per lOB population by class or category was generally higher In women than in
men. For each sex, 12 major classes individually accounted for at least 21 of
all drug mentions. The only differences between the two lists are vitamins,
which ranked ninth in women and did not make the 21 cut-off in men, and
biologicals, which ranked twelfth in males and did not have at least 21 of
mentions in women. However, the rate of drug mentions per 0l population for
biolugicals was identical in men and women with B drug mentions/lOG
population. The only classes for which the rate of drug mentions/lGO
population was higher In men was coronary vasodilators (13 in men vs. 11 in
women) and bronchial therapy (14 vs. 13).



354

... a. ,so of 0t4 I. Is * U.
bjs II.. t w 4,co4.... . * . ,, , , , ina2 .1 4.1 b,, -,.-

a... f p * X -

I 4.43. 17. at 41-4$tola Is * I 4 4 .I
(I. T34.aso n~t.4 Ioo _f.lattaa z (4. lt*ata l I..t.t o Poalatl,.*..

tat Clsas.tcat., _ t_ a l l ... 46 Cla, .11.ptsets ls

1 * ~oftttl ut 1a 23 41.5 4 .Is, hallafotl. 1041 5.1 S 4 ..

0f4._l..psra. 14603 3.2 12t 61 0. r .110 2o.1 1-

2 q~fasn~af.ts 71511 1Ty 61 t. 4341 0. 66.int i.7 ,t w ,j~ii 4~ff~l~f~E p. j ,N n-1
c.,.., .atdllatm sn 168 3.4 13 Mttviu.s*a 2023? 2 o .4 6
MOtltnta.4 1n6 143 3. 12 tooaa lrsdIsatmn 432 2. I
141t.~Il. *.epantloa.s 1441 2.4 4 41,11.11 mr acsnot.. *1333 I.' Il

1 !!mi~sts 15140 4.2 11 1 izuas s4044 1.6 04
ns2m Tyr Tn Txc IDtT>TS

.34.et§t4 14444 3.4 44 t"A..,o.44o 21518 31.4 19

* fli2~~~!Itt4 1, 23444 4.4 24 4 P4 10ttcI3 lb 1' 44141 ~~~~~~~6.4 16* w. _*s.. ..t.in . ..... a. 4a4 zns a . u..,tre. zs*w -in ,,
tldam..549t5/14441 4139 1.9 1 tldntA.4l4444s 14123 2.3 13

4 Oa 1.ntl. 24517 4.4 If. 1 O l.tnlt. 40146 1.4 33
Olratlcs, Ott , .WU It- ?T 4-* M 4 lIlT ,-r IT

4202 1.4 I DOl tls. Ih., '3433 2.0 11

* CI.hltOcd odts 23144 S.3 20 6 Con./Cln1 p Ulut4 14134 4.0 Ls
, Cortloolds l14 0 6.4 II I 2.t l3,7t411 o ..24316 4.1 21

a 4w4a,1ltloIs 1aC0 0,3 I 4 tont,-.lds 2271" 4.0 tO

I 4 hl 46 1 1 1.6 14 9 411a"t 2165141 1.1
TM .. Ty *,.TTt,.mt.ai.. T t TT7 Ti

14 1I440 3 3.1 12 10 01.11- Otong 21004 30 3

I -.t-p,. ft. Gl/60 11444 2.4 LO 11 "-,-tIoC.s 4112 17674 2.6 1I

12 61.loItI, 1 IS,1 t 2.3 3
-o .04's 1TSD7 in IT

T11 411 .45., 444444 Ica 3 t.? all 4.... .6. 44D.1 .11 I58

U.S4.: - 141 .ltoasa aid ~ fll at In s ..

0.4 40140 1.00.414 .5-t- .7 hI .1464: tO* 1117142.0 wO asla 123.714.004

Table 9 lists the top 25 drugs mentioned by prescribing physicians for male
and female patients. Again, the rankings are very similar with the exceptions
indicated.

Table 9. Pr-sorlbln of DrPgs Ii 1945 by Slz
T10 25 D01g9 51 Sp c'Ifid by th. P-.Srliblng Phtyus.
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Prescribing of drugs for women 20-39 years old

Tables 10 and 11 provide data on prescribing of drugs for women of
childbearing age. For convenience. this age is defined as 20-39 years old.
These data do not indicate whether the women were actually pregnant or at risk
of becoming so. The data should only be taken as an aggregate reflection of
the national use of drugs in women of this age group.

In 1986, there were approximately 172 million drug mentions for women 20-39
years old (151 of all drug mentions that year). providing a rate of 419 drug
_nt1^n^ per 100 porilnatin frr the…e wc=rn ;urin, tb: year.

Table 10 displays those miaor classes and specific categories of drugs that
accounted for at least 21 of all drug mentions for the group. Antiinfectives
ranked first with 17S of all mentions (a rate of 72 drug mentions per 100
population). Three specific antlinfective categories were over the 21
cut-off: the cephalosporins. erythronycin and amoxicillin. The analgesic
class ranked second with almost 101 of all drug mentions (a rate of 41 drug
mentions per 100 population). Codeine-containing products comprised 581 of the
narcotic analgesic category. As-would be expected, vitamins and oral
contraceptives rank high in this group of women (f3 and 15 respectively).

Oral contraceptives, fungicides (most of which are vaginal preparations) and
hematinics are the only classes of drugs that account for at least 21 of drug
mentions in this age group of women and not for women overall.

Table 10. Po-tlbin on Drug s In blo f l' 10- M eAn Old
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lmonarnoasis 5339 3.7 15
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6 Couslhfold and.wtl 10619 6.2 26

1 Cortii.adS 7138 4. 17
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O fojIIdee 5700 3.4 I
^^.g' . ',01.1 M7 fl n

10 Annitntodas G1/GU 3790 z.2

11 vomatinise 3503 2.1

12 CArMo.at.alar enent, 341 2 .o

Totnl a11 classes 172113 100 019

so.ac, eMtioual tae and Thfle'a.ntuc Iun.d

*u.s. nidat Pospaaino: no 20-39 yoan old as of Oily 1* 1906.41.003.000.

Table 11 lists the top 25 drugs mentioned by prescribing physicians for women
20 - 39 years old. These drugs range fron 0.61 to 2.71 of total drug mentions
for this group. Within the top 25 drugs, ten are antlinfectives, five are
analgesics or antiarthritics, three are prenatal vitamins, three are oral
contraceptives, and two are benzodiazepine tranquilizers. The remaining two
are a vaginal fungicide and a corticosteroid.
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Tabl 11. Prescribing of Drug- n 1986 for Woren 20-39 Teer Old
Too 25 Drug Me-e as Sci fled by tli Prescribitn Physicia
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ANALEPTICS

Two analeptic drugs are marketed in the V.S. - methylphenidate (RitalinR).
introduced In 1959, and pemooline (CylertK), Introduced In 1975. Both are
indicated for use in the treatment of attention deficit disorders, and
methylphenidate is also Indicated for narcolepsy.

Figure 3 shows the number of analeptic prescriptions dispensed by retail
pharmacies from 1964 to 1986. The graph Includes two data points for 1983.
representing estimates derived from the original NPA projection methodology
and the revised methodology introduced in 1983 (see section on Data Sources).
Analeptic use peaked in 1971 at 4.4 million prescriptions and declined
throughout the remainder of the 1970's. Prescription volume was relatively
stable from 1980-1983 at around 1.5 million prescriptions. Estimates derived
from the new projection methodology indicate that prescriptions for analeptics
increased by 141 from 1983-1986, but remain at less than half of the 1971 peak
level.

Methylphenidate accounts for a large majority of analeptic use, representing
811 of all analeptic prescriptions dispensed since the introduction of
pemoline in 1975.

ANALEPTIC PRESCRIPTIONS 1964-1986
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The profile of use for nethylphenidate changed substantially from 1974 to 1986
(see Table 12). In 1974. methylphenidate was most comonly used by women
(with 38S of NOTI mentions for females oged 20 and older). was most frequently
prescribed by general or family practitioners and internists (42S of
mentions), and almost one-third of its use occurred in the Midwest. By 1986.
methylphenidate was most commonly used by male children (with 591 of NDTI
mentions for males less than 20 years old, up from 301 In 1974) most
frequently prescribed by pediatricians (46S. up from 181 in 1974), and alnost
one-third of its use occurred In the West (up from 17S in 1974). This
changing profile reflects an Increasing use of methylphenidate for 'primary
childhood behavior disorders' (the ICD7 term that would include attention
deficit disorders) and decreasing use in the treatment of depression and
neuroses.

Ubhl IZ. Pr0fil. of thylph.11d te Us.
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CYCLOSPORI NE

Cyclosporine (SandimouneR) was approved for marketing by FDA 1n November
1983 as a new chemical entity representing an important therapeutic gain in
immunosuppressive therapy. Official labeling indicates its use for the
prophylaxis of organ rejection In kidney, liver, and heart transplants. The
labeling also notes that because of the risk of anaphylaxis. the Intravenous
(IV) dosage fom of cyclosporine should be reserved for patients who are
unable to take the oral solution. Postmarketing cyclosporine use was first
noted by the INS America audits In December 1983.

Table 13 shows the trends In oral versus IV and ambulatory versus inpationt
use of cyclosporino from 1984 to 1986. The percent changes in use between
1984. the first full year of marketing. and 1986 are also provided.

Intravenous use has been negligible, with IV dosage forms only representing
about lS of all cyclosporine purchased by drug stores and hospitals.
Purchases of oral forms, however, more than tripled from 538 kgs. In 1984 to
1864 kgs. in 1986. with the greatest increase occuring in the outpatient
environment. NPA data (not shown In Table 13) also show this Increase in
outpatient use, with dispensed precriptions (all for the oral form) Increasing
from 3,000 in 1984 to 93.000 in-1986. The Increased movement of use from
inpatient to outpatient Is probably reflective of the transplant patient's
need for long-term use of this drug. ;

87-471 - 88 - 13
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PHENYL3UTAZONE

Phenylbutazone. approved by FDA in 1952, eas the first prescription
nonsteroidal antlinflammatory drug (NSAID) marketed in the U.S. The second
prescription hSAID. oxyphenbutazone, was approved In 1960, followed by
indomethacin and mefenamic acid In 1965. Five additional NSAIDs were approved
from 1974 to 1978, and seven were approved In the 1980Ds.

Figure 4 shows trends from 1964-1986 In the total number of phenylbutazone
prescriptions dispensed from retail pharmacies and the percentage that were
new (rather than refill). From 1964 to 1974, prescription volume rose from
5.6 million prescriptions to 13.7 million prescriptions. Since 1974, the
number of prescriptions has decreased annually. 8y 1986, phenylbutazone had
declined to less than 71 of Its peak level. The percentage of prescription
volume that was for new prescriptions Increased fairly steadily from 1964 to
1982, but has since remained relatively constant (771 in 1982 and 731 in 1986).

The rise and fall of phenylbutazone's popularity parallels the Introduction of
newer MSAIDs. Its use began to decline after ibuprofen was marketed (October
1974) and continued to decline with the introduction of additional NSAIDs.
The 1983 imminent hazard petition filed by the Health Research Group for the
rdmoval of phenylbutazone from the U.S. market, along with its concomitant
publicity and the more restrictive labeling resulting from FDA's review of the
issues (cf Falch 19873), may have contributed to the decline In
phenylybutazone use, but the data show substantial annual decreases In
prescription volume for most of the preceding decade.

PHENYLBUTAZONE PRESCRIPTIONS 1964-1986
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ISOTRETINOIN

Isotretinoin (AccutaneR). a retinoid which inhibits sebaceous gland function
and keratinization, was approved by the FDA in May 1982 and introduced to the
U.S market in August 1982. Isotretinoan represented a significant advance in
the treatment of severe recalcitrant cystic acne; however, because of
significant adverse events associated with its use, it is indicated only for
cases of severe cystic acne that are unresponsive to conventianal therapy.
Isotretinoin is a potent teratogen. and its labeling carries a boxed warning
on its contraindication in women who are pregnant or may become pregnant.

Retail pharmacies dispensed approximately 3.7 million isotretinoin
prescriptions from 1982 to 1986. Figure 5 shows the annual number of
prescriptions for each strength of isotretinoin. In 1982, 801 of the 251.000
prescriptions dispensed from retail pharmacies were for 40 mg. capsules.
Despite the 1984 introduction of a 20 mg. dosage form. 40 mg. capsules still
represent a large majority of isotretinoin use (761 of the 802,000
prescriptions dispensed in 1986).

ISOTRETINOIN PRESCRIPTIONS 1982-1986
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Total isotretinoin prescriptions peaked in 1983. the drug's first full year on
the market. Decreased use in the following years may have been due to
observations of human teratogenicity and reiterations of the warning against
use In pregnancy from the manufacturer and In the medical literature; however,
the percentage of isotretinoin used by women less than 40 years old has not
decreased. In 1983, this group accounted for 401 of visits to private
office-based physicians for isotretinoin therapy (see Table 14). In 1986,
women under 40 accounted for 451 of such visits.
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ANTI DEPRESSANTS

Ten antidepressant drug entitles were marketed in the U.S. throughout 1986.
(An eleventh. nonifensine maleate, was withdrawn from the market by the
manufacturer In January 1986 end is not considered here.) Retail pharmacies
dispensed over 35 million prescriptions for these drugs In 1986 (see Table
15), a majority of which eere for older drugs. Combination and single-entity
forms of anitriptylino (introduced In 1961) represented 441 of all
antidepressant prescriptions; doxepin (1969) and im1pramine (19S9) accounted
for an additional 290. Trazodone, a 1982 introduction, was the fourth most
commonly dispensed antidepressant (101 of total).
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Figure 6 shows trends in prescription volume from 1964 to 1986. Except for a
decrease In the number of prescriptions from 1975 to 1979 and a slight drop tn
1984, antidepressant use has risen steadily over the 23-year period.
Anitriptyline has been the most cotnaonly used antidepressant since 1965, with
substantial variation in its use In single-entity vs. combination products.
From 1968 to 1975. a majority of amitriptyline was used in combination form.
Since 1976. single-entity amitriptyline has been the more comnonly used form.
Only 361 of anitriptyline prescriptions were for combination products In 1986.

ANTIDEPRESSANT PRESCRIPTIONS 1964-1986
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Tables 16-18 provide data from the nonhospital NDTI. Tables 16 and 17 do not
list protriptyline and trimipramine separately asTheir use was too infrequent
to allow adequate estimation of most of the variables on these tables;
however. protriptyline and trinipramine data are included In the
antidepressant totals.

Table 16 shows the age and sex distribution of outpatients receiving
antidepressants. Women are the predominant users, representing 691 of all
antidepressant mentions reported In the 1985 nonhospital NDTI. For the
Individual antidepressants, the percentage of users that Were women rsnged
from 621 for imipramine to 79S for amoxapine.

Antidepressants were rarely prescribed for patients less than 20 years old.
Im1pramine was the exception, with 141 of Its use in this age group (probably
reflecting its Indication for childhood enuresis). Three-quarters of
antidepressant users were between 20 and 64 years old, and approximately 221
were 65 or older. The highest proportion of use In the elderly was observed
for amitriptyline and doxepin.

Table 16. Ae nd S.. DlstrntasI of Atldepnssnt User,. 186

Percent in A9. Gro-n

I Mule SFett 0-19 25-39 40-64 65.

Wosvrptylin,

singe-entity 31 59 2 30 38 30

c oincatl.n. 27 73 24 47 28

Aupine 21 79 * 26 47 26

OeSipr.sine 30 70 4 37 47 12

Don. pi 29 71 * 27 43 350

lIprO...n 30 62 14 35 38 13

Haprotll.n 29 71 * 31 45 21

tcrcriptyllae 29 71 * 35 39 22

T-aodee* 32 6A * 31 44 23

All Mid.prn.anaots 31 62 2 31 44 22

source: Nonal Dse e and Therapeutic lndea (llnhSopitel)* 1986.

'In..fficent data for adequate ast1ation.

The nonhospitl NDTI reported that the three diagnoses nost commonly
associated wIth e usof ntidepressants were neurotic depressive reaction
(402 of all nt1depressant mentions) manic depressive reaction (161 of
mentions), and anuiety reaction (41 of motions). A variety of other
diagnoses were associated with 21 or less of the mentions: two percent of
single-entity antIdepressant mentions were for lCD7 diagnoses of other
pathological personality, depressive reaction, obsessive compulsive disorder,
or other character disorder. Seven percent of lmipramine mentions were for
incontinence of urine.

As shown in Table 17, the percent of mentions used for neurotic depressive
reactions ranged from 331 for single-entity amitriptyline to 531 for
trazodone. Neurotic depressive reactions also accounted for a majority of
maprotiline and trazodone use. Use for manic depressive reactions ranged from
61 for combination amitriptyline products to 321 for desipranine.

Prescribing by physicians with specialties in general practice. family
practice, or internal medicine accounted for 431 of antidepressant mentions
and psychiatrists accounted for 411 (see Table 18). Psychiatrists accounted
for a majority of mentions for desipramine (681). nortriptyline (641). and
imipramine (59g).

Antidepressant products were slightly more likely to be used alone (541) than
with other drugs, and 231 of their use was for new rather than continuing
therapy.
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T7,l. 17. Aettldpna.t naw,. 734

Asalat 07a...e. (3 c7 -wit..., ,nefit Pnecna, a,

DA.tlc a ...... -s.sai M.ttv cP177r P)7eltat.-.s 33.
bactia, kactI bocttce 4Th,* The

.t.'743ytea.

slla-ntlt, 13 a s o0 25 32 27

C~tl.1s 3's 5 77 o zz 80 27

a.. , *a2 3s U4 37 53 23

o vIr-7a. 2 22 2C '4 2s 21

h.,ele 42 1, * 5 34 51 26

7.7774.75* 33 it I 2s is 71 17

*en37Ia 57*1 1i - 3 44 57 23

srv'let,7". 43 25 . 24 GG 3t 21

T h..-.. 53 17 3 45 47 SG 23

All .. .- p t .* 0 16 4 42 43 34 2

Sc.- -.4.7 .s1.-.. Tir1t.1 I.-

* Sfera ci .... a" . I.,s], ......I.. A. 1.t..... . .....a.

*- iafell~d~a~ 34U70 ,. *t371..lGA

Table 18 compares antidepressant use with the use of monoamine oxldase (MAO)
inhibitors and lithium. MAO Inhibitors and lithium are used by a younger
population, are used more frequently for manic depressive reactions than
neurotic depressive reactions, and are prescribed predominantly by
psychiatrists. A very low percentage of NDTI mentions for these drugs were
for new therapy, but this may partially reect the need for closer monitoring
of patients taking these drugs (with a proportionally greater number of
physician visits by patients maintained on MAO inhibitors and lithium).
Compared with antidepressants and MAO inhibitors, lithium was more likely to
be used by men and less likely to be used as the only drug therapy. The drugs
most frequently used with lithium were cyclic antidepressants (211 of lithium
mentions) and phenothiazine antipsychotics (181).

Antidepressants are used much more extensively than MAO Inhibitors or
lithium. While retail pharmacies dispensed over 35 million prescriptions for
antidepressants in 1986. they dispensed only 2.8 million prescriptions for
lithium and 0.6 million prescriptions for KAO inhibitors.

Tlbl 18. Pnfl7e of U.. for AMtiapr..s.nta. 5AO JOnlbt..or.. and Lithi . 3950

A.1den,1,n-at. .,1labito ... Lithi -

Pail.nr sa. Ind a..

Prcant .3. 21 30
P rtnt S .7 07 70 57

age oro-p (a)
0-19 23

20-33 27 54 44
40-64 44 32 42

650 22 1S 9

Aa-oclatad dia.pess
(P.r-ent of t2t07 GntIen-)

Meurnotc fap-tln rectlon 40 29 I
eInl dapvsssea raactlon 16 30 65
22.75t0 re-ction 4 0

Percent Prescdib. by
plysicla Speclaity

..n.rai/faaily practice 23 *
Intaral Adi'cne 20 * 6
Payclhultry 41 84 07

P.rcnt used ,lon a 55 320

P.rcent eIth b-ndoiaaaplne
trnquliI..rs Is 22

Pe-nant Ane therpy 23 7

Saurca- hetlanal Dese.,. and Ther-p.tvlc ad.. (lbh.ospltsl).

* Insufifcianit W2t inn 0d0uata ettlArtl-n
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APPENDIX A

Bibliography of Selected Drug Use Publications, 1986

Study Period
Article Data Source Location Surveyed

Bates WJ. Smeltzer DJ. Arnoczky SM. Appropriate
and inappropriate use of psychotherapeutic
medications for institutionalized mentally
retarded persons. Am J Kent Defic 1986;90:363-70.

Summaries of multidisciplinary
evaluations of 242 patients in
5 states institutions

OH Late 1970s?

Benson PR. The prescription of discretionary
antipsychotic medication by state mental
hospital psychiatrists. J Health Soc
Beh 1 986 ;27 :28-43.

Cochi SL. Flemming DH, Hull HF et al. Haemophilus
influenza polysaccharide vaccine. Physician
acceptance and use of a new vaccine. Am J Dis
Child 1986; 140:1226-30

Dasta JF. Drug use In a surgical Intensive
care unit. Drug Intell Clin Pharm 1986;
20:752-6.

Davidson RA. Heuleman JR. Initial treatment of
hypertension: A questionnaire survey. J Clin
Hypertens 1986;2:339-45.

Gallup GJr, Cotugno HE. Preferences and practices
of Americans and their physicians in
antihypertensive therapy. Am J Ned 1986;
81(Suppl 63):20-4.

Groves JB Batey SR, Wright HH. Psychoactive
drug use among adolescents with psychiatric
disorders. Am J Hosp Pharm 1986;43:1714-8.

Survey of 63 staff psychiatrists in
2 hospitals (26 respondents; 21 or
22 plus 5 psychiatric residents
analyzed); chart review of 584
patients (557 analyzed)

Survey of 585 physicians (565
respondents, 369 analyzed)

Medical records of 180 patients
admitted to a surgical intensive
care unit.

Survey of 144 physicians
(95 respondents)

2 surveys: 300 physician respondents,
50D hypertensive patients.

Medical records of 204 adolescents
admitted to a psychiatric hospital

NC 1979

mm 1 985

OH 1 984

FL ?

US

SC

1 986

1974-84



Haggerty JJJr, Evans DL. McCartney CF. Raft 0.
Psychotropic prescribing patterns of nonpsychiatric
residents In a general hospital in 1973 and
1982. Hosp Community Psychiatry 1986;37:357-61

Higgins JE, Chi IC, Wilkens LR, Hatcher RA.
Patterns of depo-provera use in a large
family planning clinic In the United States.
J Biosoc Sc1 1986;18:379-86.

Hlatky MA, Fleg JL, Hinton PC et al. Physician
practice In the management of congestive
heart failure. J Am Coll Cardiol 1986;8:966-70.

Larrat EP, Nattea EJ. Pain cocktails: Survey of
formulations used in U.S. hospitals. Hosp
Formul 1986;21 :497-9,502-3.

Kaiman LA, Becker NH, Katlic AW. Correlates
of mothers use of medications on their
children. Soc Sci Ned 1986;22:41-51.

Ray WA, Schaffner l, Federspiel CF. Differences
between female and male children In the
receipt of prescribed psychotropic and
controlled-analgesic drugs. A five-year
epidemiologic study. Ned Care 1986;24:801-13.

Ray WA, Schaffner k, Gates JA. Therapeutic
choice In the treatment of hypertension.
Initial treatment of newly diagnosed hypertension
and secular trends in the prescribing of
ant1hypertensive medications for Medicaid patients.
Am J Ned 1986; 81 (Suppl C): 9-16.

Remington PL, Rowley D, McGee H et al.
Decreasing trends in Reye syndrome and aspirin use
in Michigan, 1979 to 1984. Pediatrics
1986;77:93-8

Charts of all patients in one NC 7/73-8/73;
hospital receiving psychotropic drugs 2/82-4/82
(1973 n=13611 1982 n-2648)

Computerized records of GA 1967-76
36,298 black women aged 10-49
(1967 n-5253; 1976 n=1l,lS)

Survey of 5830 physicians US 1984
(2704 respondents)

Survey of 1000 hospitals and US ?
clinics (386 respondents, 14
with incomplete responses)

Survey of SOD mothers presenting at 2 NY 9 mos
pediatric ambulatory care sites 7
for a well child visit.

Computerized records of 341,422 TN 1977-84
children enrolled in a
Medicaid program

Computerized records of (1) 4418 "I 1982-83
patients enrolled In Michigan TN (Ni);
Medicaid and (2) prescriptions 1983-86
reimbursed by Tennessee Medicaid (TN)

Survey of 199 families with children M1 1979-84
less than 18 yrs old; review of Reye
syndrome cases



Schechter NLL Allen DA, Hanson K. Status of
pediatric pain control: Comparison of hospital
analgesic usage in children and adults.
Pediatrics 1986;77:11-5.

Steur BA, Dean BS, Everson GW, Krenzelok EP.
Syrup of ipecac availability: Before and after
a poisoning. Vet Hum Toxicol 1986;28:65-6.

Zimmer JG, Bentley DW, Valenti WN, Watson NM.
Systemic antibiotic use in nursing homes.
A quality assessment. J Am Geriatr Soc
1986;34:703-10.

Medical records of 90 children
and 90 adults from 2 hospitals

Review of 1230 poison exposure
cases; survey of 150 cases

Medical records of 2238 patients
in 42 long-term care facilities

CT 3yrs.

CP 4
PA 19B4-BS5 OOi

NY 1983
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William Simonson,ASSESSING THE IMPACT Karen Schaeffer, and

OF A DRUG-HOLIDAY PROGRAM Robert Williams

Abstoeme The implementation ol a drug-holiday program in a 137-bed incerme
diawe-care lacility was evalualed.

Belore beginning the routine omission of selected drug doses, physicians.
nures., and patients in the nursing home were inlormed of be purpose, benefits.
and risks ol a ding-holiday program. Baseline demographic data and relevant lab-
oratlom-test results were recorded for lour weeks belore the drug-holiday pro-
gram began. Doses were omited on Tuesdays. and relevant data were recorded
on Tuesdays and Wednesdays of each of the 13 weeks during the study penod.

Data for the 55 patients who completed the study indicated that patient behav-
ior was more stabi.durting dhe drug-holiday penod Use of as-needed pain medi-
catwins changed significantly during the period. with some patients taking more
and others esa. Patients who had lafaitves withheld did not require more laxa-
tines on the lollowing day during dhe drug holiday, and patients whose psychotro-
pic medications were onitted had no significant changes in behavior, Those
omitting doses of diuretics or potassium supplements altered their un ol as-
needed pain medications. No significant results were found in patients whose
omitted medications inchlded antitypertennive agents or digocin.

No debmimenrkta efibcts were identified in patients receiving a drug holidaT. ue
of as-needed paun medications changed but not in a consistent direction.

VAN. Si---. Pt_.D.., il As -i r Po. r d* Pharey. CoIkr 01 Ph...wp. Orqo
9ii UOnrl, Coro-l Ho hlu er int.d i0. ae riay In, 12 y- rh. on -Oreson
Sia itlaly.
toe stdi., Gr.., uG.nsio Nb.. Ptir 0* Coo Vuu Nnq Hune in Poll O-
tio0 S91n on ror in poonvo rnt*100 -- h Wsr -0 une * i0lY 1, nun bm f d
050.000055... vn n *a0. plsur>mr- plticisin rseO1- P001.d .n unino h1 Ho is

Adb fr- , .2 Wihrh S00 P1*1-0. Coarte df PnPh ny Oron S- Uo-e.
Cm-iai& OR 9713

Coernlth e1tOH A-rr Socy d Corronil.i Ph - no All qrl 0

A drug holiday is a scheduled or
periodic omission of one or
more of a patient's prescibed
medications. The successful im-
plementation of drug holidaysAm Lhas been reported in patients

with Parlonson's diseae who had become n-
Iractory to the therapeutic effect of levodopa.
Following temporary discontinuation of this
drug, many of dhies patients expenenced con-
siderable improvemnent when levodopa therapy
was reinstituted. 4

The drug holiday has also been uned in pa-
tients with psychiatric disorders such as
schizophrenia to decrease unnecessary psy
chotropic ue and drug toxicity."'

The practice of occasional or routinely
scheduled drug holidays has been tested in
various health-care environments, but dhe
greatest utility of a drug holiday appears to be
with nursing home patients

t
l1

t
Most studies

that have investigated medication-consumption
patterns of elderly nursing home residents
have concluded that thin population is fre-
quently tie victim of overprescribing, poly-
medicine, and inappropriate medication use."

Drug holidays can, in fact, decrease dhe con-
sumption ol drugs in nursing home patients.
However. patients have not been evaluated
systematically to deternine whether the tem-
poraoy discontinuation of specific prescription
or nonprescription drugs has a negative impact
on the condition of the patients or the cost of
their drug therapy. There is no argument that
medications are bhequently mrterned and over.
used in the elderly population. but appropriate
drug therapy undoubtedly improves both the
health and quality of lie of many elderly pa-
tients.

When used in the nursing home environ-
ment a drug holiday should be looked at not
as an end but rather should be considered a
means to help identily medications that are

either unnecessaty or inappropriate. The drug
holiday. therefore, represents pit one step in
what should be a constant elfon to encourage
the appropriate use of medications in elderly
patients.

Methods
The study was conducted in a 137-bed inter-
mediate-cam facility in Porland. Oregsor

Implementation of the drug-holiday program
involved a great deal of planning by physi-
cians. professional nursing staft. and the con-

The Conudila Phorirmach Se mb pc`ott 18 3



367

Dt0U.-oLtOAT f0GsOArt

sultant pharmnacst Much of the available lit-
erantre pertaining to dtug holiday was
reviewed: other facilities atleady involved in
drugf-hofiday, programs were vseated. Ftoally, fa-
ciltty policy and evaluatnon foons were devel-
oped. This policy included a procedure for
starting a patient on a dnug holiday, cntena for
including newly admitted painents and newfy
ordered medicauons into the program, and
recoonmendaiuons about dnugs that were be-
lieved roappropriate lor incfusion in the dntg
holiday.

The consuttant phanmacst provided input in
this phstte o the study, especially in deciding
which medications could be solely withheld.
The evahuation forst were designed so that
data could be collected and analyted regard.
ing we of specific routinely scheduled and
pLr. msedincations. changes in blood psessure.
patient behavior, bowel patterns. and changes
in otsentatotm

2l4 The Consualtat Phaseis SMewsteestober 1t98

The primtuy physician for each patient in
the study facility was sent a letter by the con-
sultant phatrmacist explaining the proposed
drug-holiday program along with copies of the
policy and procedures. patient-evaluation
lomL, and current patent-medicatton profile.
Participation was soledy at the dtscretion of the
patient's physician. who could otder that some
or all of their patients' medications be with-
held for one day each week during the study
penod.

Nursing and phartacy staff and medication
aides were fulfy tnfotmed of the rationale and
goals of the prngram as well as the proper
method of data collection

Baseline faboratory values for ditgoxin, po-
tassium, theophytline. and hemoglobin were
determined in the two months before the dnig
holiday, and follow-up values were deternined
either in the final month of data collection or
in the subsequent montk Patients were se-
Iected for these labonttory studies based on
which medications were to be withheld and
on what their previous labonstory schedules
had been-

Data were collected for two days each week
by professional nuraes and mediation aides
The days chosen were Tuesday (the dtug holi-
day) and Wednesday. The aides collected ob-
jective data regarding each patticipant's ue of
sleeping medication. p.r.n. pain medicanon.
and laxativ te on these days. They were also
asked to chech and record the blood pressure
of patients whose antuhypenensive medications
were withheld. These blood preswuts were
also obtained on Tuesday and Wednesday of
each week

Nurses collected data on bowel inconti-
nence. degree of orientatton and behavior pal-
terns for the same rwo-day periodt Before be-
ginning the data collectiron. criteria were
established for determining the preence or
absence of each behavsor eTable 1).

The evaltuaion torms were filled out on
Tuesday and Wednesday Ion the lour weeks of
baseline and the first 13 weeks of the dnt*s
holiday study penod. This was done to obtain
information on the day that medications wesre

Aleft and o0le-sed x I Ability to ame ones name
AenS and onented x 2 Ability to ftid one's room
AeM "t oriented x 3 Ability to get toteals meat rwith ndess boort stSt
Wawntg Behtahor itat resulted i or would wuldt mr

patton tt tving facfity if left torenmo-d

Abeam Physari and verW abnMe
Antious Oral eP.ions of feeling soso or sony

Incretse it ,omatic comrianso tselt pset
sto-ttth or tetnson

Pihysical nstesattm saab tts pacing
Deleewo V~W..sdns

Detnse tn communicaton atd serbaliotrUo
Otne m slptg patem Itttte in r roiesWseos

Use of seldom-needed sleepig -oedafon
Qtite ttm ral nt tight

tL -edhle cooperatie Sef-espinatscy

J.W 1. ,botee , P- -r Hn dff
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withheld and on the following day. In this way
delayed effects of withholding medications
secondary to lower serum conrcenrrations
would be detected as well as more immediate
effects. Each patient nerved as hi own control.

Became of staff schedualng, each patient
could potentially be evaluated by three differ-
ent staff members at most throughout the data-
collection period. During the 17-week pedlod.
we believed that variations in individual evalua-
tion of betaviors would be negigible. bua
space was provided on each form for com-
ments if an evaluator wanted to expand on an
answer to a particular question.

During the four weeks of Initial evaluation
(before actually withholding mediations) all
existing orders for al pastents participating in
the drug holiday were retped to include the
physicians order authorizing participation in
the program and to note any exemptions spec-
ified by the physician Thin became part of the
patientth permanent record and was carried
forth each month. Medications to be withheld
were appropriately noted on the patient profile
to facilitate identification by al staff members.

In the week st before the initial drug hoti-
day, individual discussions were conducted
with thorn patients whom the staff believed
would be particulaaly concersed with the peri-
odic omission of some of their medications.
The program was explained, and assnance
was given that their physicarts had approved
participation. Some minor changes were made
to reflect panicular patent concern. In every
case the patient agreed to give the program a
uy and no problem were encountered. Pa-
tients who were not alert or oriented were in-
cluded in the study only if their physkcian6 be-
lieved that inclution would benefit thie
patienus

The program was also reviewed with the en-
tire staff of the facility and the phannacist be-
fore inplementatoon. Everyone was asked to
note any chage in behavior and report those
to tie _sose-

A colored hightighter pen was ued on the
medication-admiunistaon record to mtark eow
ery Tuesday for those drupg being withheld.

This technique made the drags to be withheld
and the day to withhold them ciearly apparent
to all those administering medications

Data were collected in five general areas for
all patients in the study (1) Ue of sleeping
medication (2) Ume of pron pain medication.
(3) Uoe of laxatives. (4) bowel incontinence,
and (5) changes in degree ot orientation.
Additionally the following behavioral patterns
were assessed: (I) alert and oriented, (2) co-
operaiveness (3) anuiety, (4) depression. (5)
loudness. (6) abusiveness. (7) wanderingt (l)
reslessness (9) lethargy. and (lO) sleep pat-
tems.

Students I ttess for paired data were per-
formed on both the directional data and the
data reflecting the occurrence ot changc The
ev Of significance was p < 0.05. The total

sample was evaluated for significant behavior
changes in the preholiday versun the holiday
period. To determine if withholding medicm-
tions from specific pharmacologic categories
was a factor subgroups ol patients who had
laxatives. psychotropic agenu diuretic agents.
potassium supplementi, or vitamin-mineral
supplements withheld were analyzed sepa-
ratey These groups were chosen bemaus they
were the only groUps with enough patient
hom which to draw statistially significant
concdusion.

To determine if there were age-related
changes. an analysis was done for those 8049-
year-old patients who had psychotopic drugs
withheld. Major diagnoses were analyzed to
find any changes that could be related to med-
ical condition.

Blood pressure changes were evafoated for
significance in two ways (1) changes occur-
ring between the lour-week prehohday period
and the 13week holiday period and (2)
changes occurring between die drug holiday
and the following day to detect more sutte
Blctuationr in pressure readrins. The Ue of
pIr n pain medications by those panents hav-
ing anti-inflammatory medications withheid
was analyzed for dcages Patients in whom
routine lxatives were withheld were evainated
for changes in their Ume o pen. laxatives. both

The Conadtaat ftbn Sepreber/Octo r 1916 US



369

about the patiens and their medications is in
Tables 2-4.

M.dkamtw Caa M. Mdau/a As the program progressed. additional pa.
Viratmsrrrir 34 i ients were included. some were discharged.
litinu, U14 and others died. Similarly. medications were

Can(Pow's 8 ~~~~~~added or deleted. and dosage adjusminents
were made.

Anthypentense agerrts 6 With two exceptions. only those patients
Pnoumn suispements 12 who were in the lacility for the lull out

22 months were included in the data analysis. The
two exceptions were patients who spent a

blelut Sanqailiseis 22 brief time in the hospital and were retumed to
Mi-rellrws mage 34 the lacility. A thid padtien was in the facility

lor the lull four months but was not added to
.~a es~iuaar _ atatad raner .. the holiday program until the that week medi-

-44-w .. ~y "~ J.. _ itumb wn . cations were actually withheld. thus data were
ou. ib' tx. _ _ _ avdaiable only for the final 13 weeks on thin

ltwr rdrWno amuM patient.
The medications included in the analysis

t.'. 2. '. Medalnlo WttIrd D-no Uh Ds were only those that were consiatently with-
ils'ei held throughout the hfnal 13 weeks of the data

collection CLe_ that time period for which
medications were actually withheld). Only

Under 60 years 3 (.S%) those laboratory valuas obltained during the
60-69 your 7 (12.7T) lou-month study perliod and the month before
70-79 ysus 6 (10.9io or liowing that time peniod were included for
80-89 Years 31 (56.3) analysis. The serum theophylline concentrationdetermined was not included in the data analy-
9o-99 yeas i (14.5) sis. since the drug was only withheld in one

patien.
tI,. 3. AW. O.oi-ar SdS ai r C-PrieroN Sudty Results for all Padtentw For all 55 patients

completing the study, the use of p.r.n. pain
medicattons changed significantly between the

the day after the laxative was withheld and in preholiday period and the holiday period.
the piesrorm week to determine any longer- Fewer changes were tasted from flasday to
term effects. Wednesday in the lourtweek period preceding

The final analysis performed involved check- the drug holiday than during the 13-week
ing for pithcant changes in serum concentra- drug-holiday period itself. but when directional
tions of digosn. potiasium, and hemoglobin data were analyzed the change lost signifi-
following three months of weekly withholding cance. This indicates that during the druig-holi-
ol digoxin. potassium supplements, and vita- day period patiems were increasing their use
mn-mineral supplements, respectively. of p.r.n pain medicarions while others were-

decreasing their ue, Thisange in thought to
Resuldt have had no clinically imiportant effect on any
A toutl od 20 phsiciarns were informed of the patient. : . : !
study and asked to participate. and six ac- Other parmeters that ahowed significant
cepted nor at mi some of their patients. A to- changes in the total sample were aain and
tal of SS patients completed the study and oriented aimen 1. with lewer padents, showing
were included in data anaysis. Iniornration day-today changes during the drug-holiday

2 b6 The Caendtaul Phannas SeptemberlOtroti 1936



370

ORUG-ii0isfla PROGRAM

penod, and degree of loudness, again with as age increases. In an effort to determine
fewer patients showing day-to-day changes whether this was the case, those patients 80-89
duaing the drug-holiday penod. In other words. years old were analyzed for behavior changes.
the data indicate that patient behavior was Changes in the use of prn. pain medica-
somewhat more stable during the drug-holiday tions did become significant with fewer
penod. although the clinical relevance of this changes occurting in the predmug-holiday pe.
change appeared to be negligible. nod. Dtirecuonal data showed a similar trend
Results in Patients ReceIving Iaxtidest In in this age group as for the whole sample. The
the study. 22 patients had routine laxatives degree of bowel incontinence also changed
withheld. These included stool soheners. ca- signifcandy. with fewer changes occuring is
thantics. and bulk agents. The only significant the drug-holiday penod. This implies that
change noted was in the use of p.r.r pain bowel habits were more stable during the drug
medication from the preholiday to the drug- holiday than previously, although patients did
holiday period. Mom patients altered their use not become more or less incontinent accord-
of p.rn. pain medications drting the drug-holi- lng to directional data.
day period than is the pee-holiday pernod. Di- No other parameters showed significant
rectional data were not significantly different changes is this age group. Thus. age does not
between the two periods, This indicates that, seem to play a major role in the degree of
while a significant change occutred, neither in- change seen when withholding psychotropic
creased or decreased use was predominant drugs

A separate analys was pertotned specifi- Results In Patients RecesviRg Diuretic
cally conelating lxative use for the week be- Agents: A total of 14 patients had some type
fore the day medications were withheld, the of diurenc withheld; no anempt was made to
drug holiday. and the day lbllowing drug holl- sepatrate those for whom diuretics were pre
day There was no significant change in pa- scribed as agents to control blood pressure
rients use of bxatives between the preholiday and those who were taking duretics for edema
penod and the holiday period either on the control.
neat day or in the previous wedL There was a Use of p.n. pain medication was again the
highly sigificaint change in laxative use oa the only category with a snigniicant change. Mom
dntg-fsoliday day itself-bus this obviowtly re- change was seen during the drug holiday hut
Ifects the fact that medications Cnchtding 1axa this difference disappeared when directional
iven) were withheld that day as opposed to data were analyzed.

any true difference in laxative consrmption. Results In Patients Recelving Polissals
Results In Patients Receleing Patro- Suppglements A total of 12 patients had po-
pic Agents A total oa 22 patienta had a psy- tassium suppleiments wrthheld: 10 of these also
chortopic medication withheld once weekly. had a disretic held while two had only their
Drugs in this category inchuded halopendol potassium withheld. The only significant
(Haldol. McNeil Ftarnscestiakal thiondaZine change was seen with the use of p.rn. pain
(Melard,. Sandoz PFarmtacatical Divisoin) medication. More people exhibited a change
chlorpromazine Clhorazine. Smith Oline & in their use of p.rn.i pain medications during
French), tdfluop-eine hyochloride the dng-tholiday than during the preholiday
(Stelazine. Smith Oline & French). diateparn period, no directional significance was noted.
(Valium. Roche Products)n and chloazepate All other categories of analysis had no signil-
dipotassium s Cfrmisene, Abbont). There were cant changes.
no significant chaiges in any of the soudy van- Results Ih Parlents ReceIving Antiy-
abhs between the two time miterval , pesiensve M ledilcatieu OCanges ni blood
Effects od Age As renal and hepatic huartion Pesare were of concern in those paies
decline with age. changes in the effricy ot the wsho rere receivin cadia., aitihyperteunve.
psychotropic agents would more likely occur or diuretc medications. Because isolated sy-
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tolic hypenension is a senous problem in the
elderly, both systolic and diastolic pressures
were analyzed in the panents having the afore-
mentioned medicadons withheld. To eliminate
day-to-day nonral lluctuations in blood pms-
swre from the analysis, only changes of 10 mm
Hg or greater were recorded: this change
could represent ether an increase or a de-
crease in pressure readings

01 the eight patients who had cardiac drgs
wthhed, In significant changes occurred in
either systolic or diastolic pressures, The same
result was seen for the six patients in whom
antihypernensive druos and diuretics were with-
held.
Effects on Serum Digoald Concentiratonus
Serum digoon concentrations were deter-
mined during the month before the drog holi-
day and in the third or fourth month alter
medications were withheld for patients having
digoxtn withheld. Samples were drawe six to
eight hours after the medicanon was adminis-

1. car .ir tiGDiioiidy r -de lered.
aneman d Paurit di r-W No statistically signihcant changes were

p(NY) 19232:1205-6. seen and all values remained within the thera-

2. Gr cc Prunsal F. - f peutic range
dvi htd"a r Pr- Effects an Secum Chemistry Valuest Serum
porrm.Mnrl. 19#031541i2. pOtassiom coneentrations and hemoglobin val-

3. Kt.n wC, Wdn WJ. Prank 5 a mes were detenrined during the month beiore
C-parl-ri- ofm dPd dn s the drog holiday and in the third or fourth

vlrdayflmbe o 1 S 1:31:473-a month alte medications were withheld. No

4a r- M. tt Brry L Pairrn 0 statistically significant changes occurred.
ivvvnwe daq -a ari a1to Financial Amalysia All medications withheld

yi-iJ Ci. Pso n dungn the drog-holiday penod were recorded
I9.4 I.S4 to detersmine the cost savings resudtng from
S. Ci i Ji. sB-n GO. Swn PJ decreased medication use. The number of
.t GCrYh -,i r m medications withheld per patient averaged
scm s avsraHO ria -t uro I& 3.30 for the SS patients studied and ranged

Jftpp, 1983:142:4524. from a maximurm of 10 to a minimum of l.

6 Cs JOe Th. 01 d. The cost of the medications being withheld
oamidrua Cn Pt1ou was calculated based on the medication and

132.3361 Ot7 frequency of use. All costs are stated as a
7. I N P1. Fvenan CTH. anrLam d anction of the medications' average wholesale
m-I bdrDi dity wu prices as listed in the December 1984 Redbooh

XIui r- d t-ai -lair update published by Medical Economics Comn-

S. 4904± L ia WV. nNmmw parry.The mummom ravings fo any patient during

.WchLQ Jn-n a one-week: period was S3.17 and the mini.
1satin3:1o-i. mum was 50.06. The average sved was 10.76
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Crdiv.sclar disease t2 (2 la%)

Diabiete mellinis 2 (3.6%)
C hnrbrvadar actident 8 (t45%)

Dementia 17 (30.0%)

Ntirnlogic disorders 7 (12.7%)

Other 9(16.4%)
CncdLdes a i, arthritis. mental
Mdnes. gastroin rsinal diorder)

r .4 Macr DqW rS- 0 55 P.aLL CDQPIei Swa

per patient per week, which woudd be equiva-
lent to an annual savings of 239.52 per patient

Discussion
Several potential benefits can be dernved from
a systematic. wellorganized. and properly
evaluated drug-holiday program. These advan-
tages incflude the identification of medications
that may be causing adverse drug reactions
and drug interactions. identification of unnec-
essary medications. decreased expenditures -
swlting from decreased medication consump-
tion, reduction of numsing time involved with
drog administration, and decrease in pharma-
cst time imolved with drog formulation. pack-
aging. and dispensing.

The drug-holiday concept can help to iden-
tily some types of unnecessary medicalions.
Thusa the implementation of a drpg-holiday
program may help to refute the adage "once
digoidn, always digoxin," and the notion that
hypertensive patients will have to tiake their
blood-pressure medications "forever."

For example. some studies have demon-
strated that digonxin can be saoely discontinued
in many patents who have been taking the
dnig. Some patients who are taking digoxin
were originally given the drog inappropriately.
perhaps as the result of a misdiagnosis. Also,
digoxin may be relaivel ineffective in many
patients wrhh congestie bean failure.

Since constnuous drug therapy may be un-
necessary in marny patients with hypertension,
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especially those with mild hypenensiont.i cer- to patients and family members to that they
tain antihypertensive agents might be discon- may understand the benefits to he gained. This
tinued following a lack of blood-pressure explanation may also help to reduce the anxi.
changes during a drug holiday. ety that may occur when an expected medica-

The reduction of unnecessary medications tion is not administered.
may also contribute greaty to the reduction of While we did not record the exact amount
adverse drug reactions and drug interactions, of time required to set Up this program, we es.
This may be especially true in the elderly. timate approximately eight hours of pharmacist
since the incidence of adverse reactions is in- time and 20 hours of nursing time were nt-
creased in this population. Commonly used quired. Most of this time was devoted to policy
drugs such as digosin may cause serious prob- development and staf! in-service education.
Iems such as confusion, depression. anorexda. making it a one-time expense. A pomion of this
and visual disturbances while diuredcs. which time was denoted to planning the procedures
are usually considered to be ery nontoxic. and methods required for this study Some of
may resmit in numerous problems in the ei- this time would. thereforne. not be required
derly including fainting. orthostatic hypoten- when setting up a drug-holiday program that
son. weakness. and gout. did not have a formal evaluation componenL

A sufficient number of patients in this study Patients selected for inclusion in the pro-
were consutning laxaties. psychotropics gram must be chosen with cam. Criteria to be
diuretics. potassium supplements and nitamin- considered are types of medications ordered.
mineral supplements to allow a statistical anal- overall health statis. lability of present condi-
ysbs of the effect of wlthholding these medica- tion, and ability of stall to monitor for changes
tions on patient stanit. The effect of in condition. 9- DR. PeaL E Wis tnt,
withholding medications hfom additional The benefits of a donug-holiday program have ;.. 1. de- .up- t
pharnmacologic categories was also assessed, previously been identified. In this study, a well- cn Pnk. 198124t0.

since a comparison of all patient-related data designed drug-holiday program had no detri- 1D. m Jn.0.rtnay tar air dm4
was made between the preholiday and drugf- mental effect on participating patients. Nursing ni. d %ke_ i Oa ftnd-
holiday period. Minor statistical changes were homes that are not currently coordinating such 191ttIM4.
observed indicating that patients may have ac- programs shouid consider doing so. However I t. As t1n Vnr e im-
ntually been more stable during the drug-lill- the pnmary motivation must be improved pa- drutne da A". 1984:334530
day period, since fewer changes in patient on- tient care. not decreased nursing time or cost 12 n. Div-r idn. Dniai
entation and degree of loudness were noted savings i M Ri r r Rn.
duing that time. We beieve, hofweveri that 1985A=M(.5
thex changes are of no dinical relevane Condcusion 5l La. PP. Dra tWidan Cnon

The drug-holidlay program described is con- A drug-holiday program had no detrimental ef- PlmiP- 19n1:4(3)e si EnSinre
tnrting at the faciity with few changes.The fet on study padents. Some statistically signifi- 14. K-r .Roaa A, Mo J
stalR remains alert to the possibility of unde- cant changes in patient behavior were noted r ;a tNro 1 a9daqrotan
sirable drug effects. and patients in the facility when comparing the preholiday period with
are routinely being evaluated for possible in- the drug-holiday peniod. The use of p.r.n pain 15. Rb , thu s D" o n
clusion in the study. medications appeared to change when com- 21.24.25.

Adequate preparntion and communication paring the preholiday with the drug-holiday pe- -sar_ w retm m

are essental when establishing a dnag-holiday trod. The change lacked both nodceable direc- d ct t
program. A dearly written policy muso be de- don and strong statstical significance. so it s i.0 Sea a - t1.e p
veloped. and all facility staff must be com- may well hae been a random change. -. M p e- Rc!tivd MD,.

pletely familiar with the program. Phylicians Noising homes that are offering drug-holiday AIweS Cmnmih 19s4 4 -1.
must be inforned of the program and tmust be programs shouid consider doing so as one tt. t_ M0. r t.r Ea D.
permitted to have stffident input as the pro- way of identifying unneessary m a P-aw at ara d _e mr
gram guidelines are developed Below its im- and other medications that may be causing omi hpt- mrd.
plemnentation. the programt mst be explained problems 0 i9iamza42a

Th Consuatant PMarrctw Seprensbier/O e 1986 5
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Item 19

TRENDS & ANALYSIS

COST-BENEFIT OF
PHARMACIST-CONDUCTED
DRUG-REGIMEN REVIEWS Samuel W Kidder

Abstbach The published literature and other studies are reviewed and the na-
tional impact assessed on cost-benefit of pharmacist-conducted drug-regimen re-view in skilled-nursing facilities.

A total of 23 studies, most published in peer-reviewed journals, are available.The studies show decreases in number of medications prescribed per palient,
nursing time spent on drug administration, hospitalizations, cost of medications,
and antipsychodc-drug use dunng penods of pharmacist review.

Estimated national savings from pharmacist-conducted dmrg-regimen review
were based on reduced drug use, averted hospitalizations, and reduced drug-
administration time. Medicare and Medicaid did not have to pay for 0.7 refills per
patient-month in the latest year for which data are available, or 7.49 million pre-scriptions at a cost of $81 million. A saving of $224 million resulted from de-
creased hospitalizations attributable to drug-regimen review. About $154 million
in reduced nursing time could be saved from pharmacists' activities, although
most of the saved time would be used for enhanced nursing activities. The net
saving from pharmacist-conducted dnrg-regimen review was calculated at $220
million.

Studies conducted to date provide convincing evidence of phartmacists' effec-
tiveness in ameliorating drug-therapy problems in skilled-nursing facilities.

$-,.I W. 10dd., ho-.o t wMest iits p.r im h. i a.pay No ottii pn urredonrWm- by hi. tehp , .o true C mpI Admioko io ironied uri4m be in
Ad .tap turned W idder, Ph-rD.. M.P.H.. 2204 Cottee-ond Coath Whenie MD

CnegtuCtm197, to u SniyW of Coutts Pti tin- All doti -eed
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The Department of Health and Hu-
man Services on June 15, 1987, pro-
mulgated final regulations recognize-
ing the pharmacist as the
professional of choice for conduct-
ing drug-regimen reviews in inter-

mediate-care facilities (ICFs).' Before this regu-
lation. pharmacists were designated to con-
duct reviews only in sidlled-nursing facilities
(SNFs); registered nurses were designated in
ICIFs.

This change was stimulated by a proposed
nule published in the May 6, t1986, Federal
Register' that would have designated either
the pharmacist or the nuse as the reviewer in
both ICFs and SNFs. This rule would have al-
lowed greater flexibility for the facility in
choosing who should be designated to con-
duct the reviews. But public comments were in
opposition to this flexdbility, preferring instead
to designate the pharmacist in both settings.

Pharmacy, nursing, consumers, and nursing
home organizations were united in their sup-
port of the pharmacist in both settings They
all believed that registered nurses did not have
the time and that pharmacists bad a better
knowledge base for this kunction. The wisdom
of this public-health decision has been bome
out by many experiences and studies all across
the county. In this paper, I will review the
published literature on the cost-benefit of
pharmacist-conducted drug-regimen review
and attempt to extrapolate from these data to
estimate the nationwide etfect of this valuable
pharmacist service.

Published Literature
Before delving into an analysis of the available
studies on pharmacist-conducted drug-regimen
review, I should note some of the inherent
limitations to this research. Most of the studies
presented are small and geographically re-
stricted. Some do not follow a randomization
process, thus weakening their external vafidity.
Also, most studies do not analyze quality of
care, so a reduction in number of prescribed
drugs does not necessarily mean an improved
quality of care. I would argue, however, that
the physicians who must implement all phar-
macists' recommendations have quality of care
foremost in their minds Table I summarizes
studies showing reductions in prescription
dmg ue as a result of pharmacist-conducted
drug-regimen review. A total of 23 studies,
most published in peer-reviewed journal, are
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available that demonstrate a reduction in drug
use or other ding-therapy improvements. Be- N.. T77- Peled Me n P ulption
low is a short summary of each study comple- Study Patnbt I Li) Laca Redacn/Pftfe
menting the intormation in Table 1. Cheung and Kaypn' 517 11 Califomia 1.2

CHEUNG AND KAYNE. Medication errors iawlings and FmNW
4

260 54 Idaho 1.6

were reduced from 20X to 8% in this I I-month Hood e al.' 40 2 Flosida 0.9
study of 517 patients. A total of 122 adverse
drug reactions were detected or prevented. 68 Manilla' 20 ? Minenota 1.6
of them clinically significant. The researchers Lufholm Sn 13 Calilomia 2.2
estimated that 68 hospitalizations were Cooper antd SBgellr 142 12 Georgia 2.44

avoided, thereby averting $49,000 in costs, and Elleovi and PNAs 475 24 Idaho 0.9
the average number of prescnptions per pa-
tient was reduced from 6.8 to 5.6. Underwood sad

RAWLING AND FRISK.
4

These researchers Uedersodd 160 7 Arh s 1.7
showed an average reduction in drug orders Yoong, ei at' 25 1 Washington t.8
from 7.7 to 6.1 per patient dunng 4.5 years of Stirandeirg eo at. ? 96 Idaho 2.7
consulting to three Idaho nursing homes The Wdtiher and Cooper" 143 33 Georgia 2.4
average monthly drug costs per patient
dropped from $28.89 to $26.30, saving Co ad' 2t 2 N York 20
$673.40 per month and $8,080 per year for all Ca ew
patients. Thompson el ati 67 24 Caliormia 2.2

ELLENOR AND FRISK.' Table 2 outlines Cooper
0

77 14 Georgia 3.8
the effects of two years of ding monitonng in Coper and
an Idaho ICF for the mentally retarded housing Francisco7 208 30 Georgia 2.7
475 residents. The cost savings were estimated Avege f elf etuel. 2.00
at $10,000.

HOOD ET ALI In a controlled study, Hood Momehai- aplied ann-aosi-thime IsSAtim. Mea moahssaaunoo meoihd ot
et at. monitored 27 test patients and 25 control ombining the estia ot inodeni ri n.n.h finding. A tar ais cNlAid Ino how

.mrsn? smd .&.ieswh ro - fe erl-c woud be -Wnur .. cd btheaccumued effee, ol ff
patients for two months. The test group's aver. repo ie anti Usaniihe -w .1o a hrtiwr a iynwran b hre entaird deiniri in
age prescriptions per patients fell by 0.9, com- numberradrgsprrpaeiin Imit o-a Inh.brn201i 144rnudi-ro hth It50opa6e0saio
pared with 0.2 in the test group. iac-g gnupn ith - oIairmn eftt would be neerdde4rrdani4e thr i5 .dieioi p.mtw a

NMAKMLi- In an unpublished study. IrvI..ol efllrv baved on hia rriw. Aih a-ihor. -. tonrded iai phannci. dit, inenn resvirwa
Martitla conducted ding-regimen review for 20 hwe d- -d .rignrfi-n Iorar Oah.l vid -i b, easi rneb rbha dtitaiinlrdem hiw
randomly selected patients. He was able to Ior aw inpnan in wire n e time rmt ndrinr ina d ing -posstinble noa a .prinians
demonstrate an average redaction in ding or- vownmince Thei ph..Ann. wo- enpaarr in danans.. dis Ohnrpp. to at omn an
ders per patient from 7.2 to 5.6. phtiaeararas nlomino-phlnianmthar-ednr~dchagid.,or danoid dngther pnin he

LOLHOLM. Cost savings of $0.40 per day bhi intes ol lhr pei-eo.
resulted from interventions in this 13-month S. or tanovnte a.
study of 55 SNF patients in 1977. Average drng 'Seer-tnntead.
use went from 6.8 to 4.4 prescriptions per pa-
tient. rta. t. Siaonir ot Snidim nI PhanaoaoGEf-on orPooronipti.Dng tUe.s Rira nd

COOPER AND RAGWELL' In this 1976 D Rin .Rinmn d F in , o
study of 142 patients in a Georgia SNF, Cooper
and Bagwell reduced average ding use from
7.22 to 4.78 prescriptions per patient ib n 0

VLASSES ET AL
9

In a 1975 study of a Del-
aware SNF, Vlasses et al. showed that the fol- Na. NM.
towing percentages of recommendations were DSna Clan Bfea Ahlen , 6 Red-1n
implemented by physicians 71% of dng-e Antianiety/anidepresmant 160 60 50
lated comments (such as drug interactions) Anripsychoic 234 193 1I
59% of disease-management suggestions (such Sedative/lrypnoti 65 36 53
as duplicate medications), and 90% of admin- a
istraive notes (for enamrple, transcnption er- Miscellaneous 17 4 65
rors).II

TSAI ET AL'i This Georgia based group S. 2. Efiect ol gao R-nadaosm on Pryshneonn Ding Ive Un. 1974 Id"ho Sad

The Consdtaal Pharmcist SeptemberOctoner 1987 395



375

V iton c-.".. G-W chlttewp
Aera-e presacription per patiet 71 5.7
Discharged to lower lee-1 n care 2 8
Hospitalianorao necesay 8 2
Patient deaths 10 3

1.W. 3. Eltnvu 01 Pthn a Pnnd ng Thnapnuc Mtana in a 101 Cfatnma Piblr Pm;a"

N- Medrllass/Patlaub

T. ns olb0f Rawis.? Sdrdoied N .._choduild Tead
0 No 4.95 1.52 6.47
2 Ye. 3.67 0.81 4.48
14 No 4.38 131 6.19

T.W. 4. Eire 01 PhInoac rem- on Preosobag Pa00-0
0

Tlas' N..seds Nw. MOdsrij/Paleat
( lsaf) Revis.? Sddlubd Piti. Toak
0 No 4.8 4.1 8.9
3 Yes 3.2 1.6 4.8
8 No 4.8 4.8 9.6
i Y.s 3.9 1.6 4.1

Te.b S. Elte. .1 Cb o of Pfamxist Re, on Dong U9w

No. Mlastes Sp... by hraw dt
St8dy Peer Palben Par Month
Thonrp.on and Royd4" 30.0
Thompson i to id

8 37.2
Yong et ai' 38.4
lRasnfi and Fnsk

0
25.0

Cheo and Kyoe
0

19.7
Aeee" of slt.. 30.06

T0.M 6. & ne Spon by Pth c . D WRep- Reo

monitored hematopoietic and vitamin therapy
in a 116-bed nursing home in 1976. Of 107
recommendations to physicians. 91 were ac-
cepted.

WILCHER AND COOPER)I In another
1976 Georgia study. Wilcher and Cooper moni-
tored the ume of anti-inflammatoty and analge-
sic drtgs in 143 patients for 33 months. Aver-
age drug use was reduced from 7.2 to 4.8
orders per patient, and the use of codeine was
reduced in tavor oa acetaminophen.

McGHAN ET AL"' From 24,770 Medicaid
recipients in Minnesota nursing homes, the
records of 353 were randomly selected for
evaluation by an expert panel using explicit
drug-use cntera. The researchers tound that
the need for drug-regimen review was just as
great in ICF patients as in SNF patients and
that the frequency of reviews should be at
least every 45 days.

UNDERWOOD AND UNDERWOOD.
8

In a
1978 study o 160 residents in an Arkansas ICF
for the mentally retarded, these researchers re-
duced the average numher of prescription per
patient from 5.6 to 3.9. The cost savings for
the 160 patients were estimated at S10.080 per
year for drugs and $2,880 per year for reduced
nursing time.

MARTMIA AND GREEN."3 In a study of
antipsychotic and antipardfinsou drug use in 30
ICF patients, these researchers studied the ef-
tects of discontinuance of the antiparkinson
agent for eight weeks. Results indicated that 23
of the 30 indriuduals needed no annparfdison
drug, and a subsequent in-service program de-
creased by 33% the overall use of
antipartunson drugs in the facility.

THOMPSON AND FLOYD.' This study in
Southemn Caiilomia evaluated the costs of
pharmacists drag-regimen review and the re-
saltant savings. In 31 months of drug-regimen
review in 92 patients, 56 adverse drug interac-
tions were detected; 28 were significant but no
hospitalization was needed, while three were
serious enough to require hospitalization. A to
tal of $9,000 was saved from 18 avoided hos-
pitalizations, giving a net savings of S0.26 per
day The cost of pharmacist monitonog was
$0.20 per day

STRANDBERG ET ALit In monitonag resi-
dents of three Idaho nursing homes for eight
years this group reduced prescnption drug or-
ders by 42.8%, prescnption drtg doses con-
sumed by 34.6%, nonprescription drug orders
by 34.4%, and the average monthly bill by

396 The Coruhiant Phannact September/October 1987
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69.03 per patient.
YOUNG ET AL" This group monitored 25 Savings tram rneded drag Um B 01566.200

randomly selected SNF residents for one Sav tm 7t fierte hospitatliations 224000 1000
month in a 1981 study in Washington. Average Glen sanhigs 305 566 no)(
prescription use fell from 6.0 to 4.2 per pa- r
tient, the number of doses consumed dropped Cost ol phlarmaIst reds 05.270,000
18.6%, 60.25/patient/day was saved in drug Hot saeg 220,296.0.
costs, and $0.15/patient/day was identified as
a potential savings in nursing time. rebb 7N..sono Iserrp Euiaurrd toe, Ph-ueir& DsRespeien lervi- in Long Tees Can

FERGUSON Er AL'7 This study evaluated
antipsychotic-drag use in 1982 in 70 residents
of a Michigan ICF for the mentally retarded this 2.5-year study of 204 SNF patients in Geor- _
over a 25-month period. Using a team ap- gia. The mean number of dntgs per patients t Fed R.0. t987(hm t5)YVo 52 N.2
proach, the researchers eliminated the use of was reduced from 7.2 to 4.5 overall and from t 422638.
major tranquilizers in 44 of 48 residents, and 1.6 to 1.1 for psychotropic drugs. 2 FedgSl ft. 1986("y 16u.V1 st No.
the mean daily dose in those still receivng the WflTr.

M
In an Illinois study of 23 SNF pa- 5517997.

drugs was reduced from 424 mg to 75 mg tientu, Witte used etsplicit criteria for the use of 3 Ch.ng A, Kaym R. Ar ep/usuicn
per day. digoxin. A total of 27 recommendaflons were Of clsinta ph ..ay eri. C I. e

THOMPSON Er AL' As a pant of the Cali- made about drug interactions, potassium im- 1975.23:2243.
forma pharmacist prescribing project con- balance, and dosage; 20 were adopted by the 4. l w /tmp IL Fri* PA.
ducted under California bill 717, Thompson et attending physicians. 1 usemr ts 3, ialed nurnie ltciliuAs
al. studied drug monitoring for two years, one . /orplkuvue assh k dc rents/utu.
a prestudy year and the second a test year. Identifying Potential Savings A. SoJH Pum 1975:32:9.5v8.
Pharmacists could (1) make dose adjustments, From these studies, as summarized in Table 1, s.Ei .i Flr PA. PhaneatA Ie-
(2) discontinue drugs, and (3) order taboratory it appears that about two prescriptions per pa- w, Ofnl dun ue n infin mum tsr the
tests. Table 3 outlines the results. For 67 pa- tient per month could bo saved usa result of tsnp 24n3 a
tients in the test year, S16,080 in drug costs, pharmacist monitoring of residents drug regi- 6. Hond I. trbrnMr . st Rus
$14,400 in reduced levels of care, and $24,750 mes. This assumes that all drag orders ate re- Prnmonin ppnierp I. .
in avoided hospitalirutions were saved. filled each and every month, a spurious as- /rr.trr ran trility. im. Plane

CHRYMKO AND CONRAD." A pharmacy sumption. If one were to include only routine Asu- 1975;NSt5:32.7.
resident monitored 21 patients for two months drugs in evaluating these savings, savings from t. Budie DC. Lo.1ol.e P0 Brs RA A
in this 1982 New York study. Table 4 outlines reduced drug use can be more accurately esti- etdet t>r rdra ewer In slotted
the drag use before. at the conclusion, and mated. monig mtcul. ike Puore As-or
several months alter the conclusion of the In the Cheung and Kayne study,' 304 drag 1977:NS17:617-r,.
study. This study demonstrated the need for orders were discontinued as a result of drag- R coper JWn ratell co. Coriebs.,Io St the vurrutuat phrenc~ia to
continuous monitoring, regimen review, 182 (60%) of them for as- 1lou- dru unge in the turn enm va

COOPER." Another study indicating the needed drags. In the Cooper studya' 2.5 of the 1ts/l3. Jik GerotrSu 197t:26:513.
need for continuous monitonng was this 1983 4.1 reduced orders were for p.r.n. medications, 20.
Georgia study of pharmacists reviews in a 77- fully 61%. The Cooper and Bagwell study' 9s Vb.- PH,turn-miRLM31nDA.
bed SNF For four years, patfents were moni- showed a reduction of 2.44 orders per patient, Usein DSi .1. Gros Thtepy Rteerr
tored except for a three-month period and an and 1.8 of these, or 74%. were for asneeded leo Slited Nueni Fus/ty4 A. urr.
eight-month period. Table 5 shows the in- agents, These studies indicate that nearly two Is77:NS17.u24.
creas in dmg use during each penod when thirds of drug use (65%) reduced by pharma- 1. T9] AE , i/o. MJW. l CY
pharmacist monitoring lapsed. cist activity is for p.r.n. dnrgs Only about 0.7 ni Prum ehoe1 Sr Areies

FUMiO."1 This Canadian study recorded the drugs per patient (35% of 2 drags per patient) end iann ther ir n O.r . serene lourn
results of pharmacist recommendations over a are routinely scheduled medications. 1e a slcy Hop H uret.
five-year period in a 400-bed ICF for the men- SAVINGS FROM REDUCED DRUG USE. t982.225.
tally retarded; a total of 680 residents were in- At the time this analysis was conducted, the I1t. W0l/he., Di Cupe,, JW. The
cluded in the study. Physicians agreed with most recent reliable data were for the 1981 nanent phderah erd und trr
pharmacists' recommendations more than 90% Medicaid/Medicare year and 1933 prescription Irr 1tre t A.usy iGe Cnerti
ol the titr for discontinuing drugs, reducing prices. Use of these data underreports current S.os198t24:429-32.
doses, changing medications, and modifying potential savings. In 1981, Medicare and Med- 12. MdS1Q wFaebnhtenAl.
dosage increments. icaid paid for 10.7 million months of care in Mtuio /K iced. A-siq Or teed ts,

COOPER AND FRANCISCO." Overall SNFs and ICFs.' For each of these months, ph.r-Wr-nsrdurted drol rgienree
drug use and antipsychotic-agent use fell in Medicare and Medicaid did not have to pay for
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0.7 refills on routine drug orders, or 7.49 mil- would be spent on other activities, leading A- in sailled nusing nod monmedi.
lion prescriptions. The average prescription hopefully to an increased quality of care. a. cae 505000. ciovo Ph-
price in 1983 was $10.89, according to the Pt-1.19 2rus03.2
Lilly Digest. The potential savings are thus Cost of Phariaicist Reviews 13. Maitun lJ G-nElk Audifid h
981.566,000 annually A number of studies have attempted to esti- nPoP.Pte mediwa" - r C tr,

SAVINGS FROM AVERTED HOSPiTAs mate the amount of pharmacist time spent Phrm fto979,2:1 113.
IZATIONS. Three studies reported the inct- conducting drug-regimen reviews C(able 6). 14. Thobnon , Ployd R. Cos--,si
dence of hospitalizations avoided by perfor- Averaging the five studies listed in Table 6 .1 owrhnaeh- eunuloun0 pharua.
mance of drug reviews by phartmacists: Cheung shows that, to achieve the reduced drug usef, awca in nho Atiled nusing o ilir, a
and Kayne,' who found 70 hospitalizations hospitalization rate, and nursing time, the phar- .97 8.25 22.1
avoided in 300 residents; Thompson and macist spends approximately 30 minutes per
Floyd-

1
whose data showed that 18 hospital- patient per month reviewing records and ad- 5Msandhio. LJ. ,OgutaiioooaO d

izations were avoided in 92 patients: and vocating change. The cost of this time is esti- Mhlysinroict. Owl hainzann sd
Thompson et al.,' who found sit hospitaliza- mated to be 685,270,000, based on 10.7 mti- failty, aneighlyvoaiidy AmnJHup
tions avoided in 67 patients. This amounts to lion patient-months recorded in 1981 and the Ph-n 1980.37924.
ratio of hospitalizations per 1,000 patient- pharmacist's average wage in 1983 16. Young IY, 100h D0, Andoron DA
months of 19.44, 6.31 and 7.46 respectively. (S15.94/hour). The cost of travel is ignored. . a. Dec-rd nrdioezon cu in n
These ratios are somewhat consistent with If in-depth drug-regimten reviews were con- kvle -onog fcility b diniw plan
Irvine et al.s data [showing] which amounted ducted for all Medicare and Medicaid patients 1981i4:227.
to an overall ration for all hospitalizations of in SNFs and Ibfs, a potential savings of S220 t7. sr 00. cla Cu ,r i. os Didaan
34.82 per 1,000 patient-months."s million can be realized (Table 7). These San,- so. B000mg SE o al. Effto of da-

The Thompson et al. study'
8

is the most reli- ings are exclusive of nearoy Five minutes per b5aad iweniiiplioay mdeiti.o -
able estimate of the number of averted hos- patient per day of additional nursing time that -.0 on U. p lreone aind Paolen oi
pitalizations since it reports actual hospitaliz-a can be devoted to enhanced resident cate. naOeolpii dril - iah nirinafioa
tions during a contrul period compared with laid W.nil mantedl i9onopiWn.8tu
averted hospitalizations dunng a test penod. Conclusion in monewn IF. Ma~iou WE Ruffas
The other two studies

3
', used expert opinion In thelatel960sandearly970sconsderable RI.ChenDAAd-lS.WE~ A

of whether a patient would be hospitalized. pulateoutcry andu "oearlyruggi"consderabe e Cohen0.1. padnacira p0. boga dt
Thus, 7.46 hospitalizations per 1,000 patient- b Y in nui g h sd therapy in a. loonroseting. JAmcatio errrs i namig hoes ld to GdouSo- 1994.3 1549.9months multiplied by the number of Medicare the 1974 federal gonemment regulations and -to Chlyko MM. coe WE Eui oi

and Medicaid months of patient care in 1981 dating phuotnacists' monthly review of SNF' pa- emrnnosnphawaoiopni. Aa JtHoV
(10.7 million) equals 79,022 averted hospital- tients'du gie. estisqoedn .1929:44
izations. For the year ending March 1984, the dnig regimens. The stvn ies quoted in hat e. C t.3 E-1.. l
cost per hospital admission was $2,797 39 As this paper provde convincing evidence that 29 cooner 5517 O3etnol 01llizmbon. Oer
eported by the Amencan Hospital a sn 27 3ad30n phanmacists have responded io a very positive onzation and ainiiadon of nnmtamrrepoted y te Amricn Hopita Asociaion way to this challenge and have ameliorated elininal ph-i.un rnic. i~n grz. 1l

giving a calculated savings of $224 mtillion that manydrgtepypblmaco heou. n - - -fiyw -
could be attributed to pharmacist reviews of tr druge herapy poblemsgacrossathefcoon- nlon 0tl9yModC23o84-8.

nursing home residents' drig regimens. t. Tn heladed treognution eafending the re- 2e l1723 r A4.-9 dimm 0
non is rodun pynhoropio nrdwaaissMAINISTRATONTML he studies cRulc-A quirement to ICFs is a well-ered and -n lan inostiuto or too nivy hzodi-

MINWIRAIIONTIIME. Three u_ udies calcu- well-deserved recognition of consultant phar- oapd pton Mon Rol P
lated the percentage of doses that were no macists' achievements. 922:04
longer administered as a nesult of dnug orders 2 p70.4
discontinued alter pharmacist recommenda- wonc uage in long- 1m -canltaiy
tions. Strandberg et al.'s fand 34.5%; Cheung a. Ma.ita J tnpobilohod 0dyx7 Phaoa ial Coiuls. gnaw rseins Hop F-rI.
and Kayne

0
found 19.0%; and Young etal." b i Swni. I- S,. Paui. Min- 1981i16:40719.i

found 18.6%. The average of thewe three values brsv oi u d T.zom eog .W Fh Vmnou Linled 23. Wdy110 oW Dl oo le ie. in a
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for a 24-hour unit dose system, the total nurs- poled by La Jolla Managowone Crop.olti unden HCFA Thon 1987.1C3).23.34
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A Job Well Done
In 1978i and again in 198221

authored papers on the cost-benefit
of pharmacist-conducted drug regime n
reviews. The first of these was based
on six studies and estimated the Medi-
care and Medicaid cost saving result-
ing foom decreased drug utilization to
be between $3.2 and 37.2 million ex-
clusive of the cost of these reviews.
This paper made several references to
reduced hospital costs but did not esti-
mate a nationwide savings.

The second paper in 1982 was
based on 14 studies and estimated the
Medicare and Medicaid cost saving to
be approximately $25 million for
skilled-nursing facilities (SNFs) and
$38.4 million for intermediate-care fa-
cilities QCFs). As with the earlier paper
the 1982 publication did not estimate
national savings from averted hospital-
ization but quoted studies that esti-
mated these savings on a local basis.

The cost-benefit paper published in
this issues is based on at least 23 stud-
ies. It estimates for both SNFs and ICFs
that reduction in anrtine drug utiliza-
tion alone saves Medicare and espe-
cially Medicaid approximately $81.6
million. Previous cost-benefit papers
estimated savings for both routine and
p.r.n. drugs. but, because p.rn. drugs
are not likely to be refiled, this analy-
sis did not include them.

This paper also points out that phar-
macists have attained these savings by
making recommendations to physi-
cians. Since the physician has prescrib-
ing authority, pharmacists must first
obtain their approval before these sav-
ings can be realized. Another impor-
tant observation of this latest analysis
is the revelation by Jim Cooper that
the withdrawal of pharmacist-
conducted reviews results in a rise in
drug use that does not fall again until
the pharmacist reinstitutes drug-
regimen reviews. Thus, the positive ef-
fects pharmacists have on drug utiliza-
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assistance as opposed to a nasogastrc
tube. It can go a long way toward en-
couraging a depressed pattent to get
out of bed and eat a meal in the dining
hall where they could make a fiMend.
In short it could help make the ditfer-
ences that could enhance a patient's
quality of life.

Increased nursing time is only one
way drug reviews can improve the
quality of care and the quality of life.
What is it worth to be free of a mom-
ing hangover caused by au unneces-
satry hypnotic? What is it worth to be
free of exhaustion caused by unnec-
essaty major tranquilizers? What is it
worth to be able to walk to the bath-
room without fear of falling-without
fear of breaking a hip? Should urinary
retention and constipation be treated
with humiliating catheters and enemas.
or should an unnecessary anticholiner-
gic be discontinued? It is better to treat
contractures and bedsores than it is to
analyze the patient's drug regimen to
see if a drug is causing him to be bed-
last? Why don't we ask some ques-
tions? Why don't we try a drug holi-
day? Why don't we try discontinuing
the drug to see how the patient
responds? These questions don't pre'
sume the patient is beyond helpi They
presume the long term care patient
should receive the same attention the
rest of Us do! These are questions long
term care pharmacists are asking!
Questions like these save taxpayers'
dollars and enhance patient quality of
life!

To all the pharmacists who ash these
questions and pursue these answers-
well done-well done for cost
savings well done for quality of
carewell done for quality of life. But
keep it up. The greatest challenge is
yet to come.

Samuel W Kidder Phan .D., MPH

This editornil tuos written by Dr Kid-
de, in his private capacity. No official
support or endorsement by his em-
ployer, the Healtth Care Fnoncing Ad-
ministration, is intended or should be
inferred
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tion is ongoing and not just a matter of
"cleaning up the p.r n. s.

Another significant event that has
occurred since the 1982 paper is Bill
McGhan's meta-analysis of IS studies
of drug-rgimen reviews demonstrating
that these studies-conducted by inde-
pendent researchers using different
methodologies in different parts of the
country-are a reasonably valid pic-
ture of what is taking place in the uni-
verse of facilities where reviews are
conducted by pharmacists

For the fiBst time my paper attempts
a nationwide estimate of the cost sav-
ings resulting from averted hospitaliza-
tions. It is estimated at $224 million.
This estimate has been made possible
prmaily tlirough the work of Thomp-
son. McGhan and Rutlalo, who used a
treatment and control group to show
there was a statistical dilference in
rates of hospitalizations for patients
with and without pharmacist-
conducted dreg-regimen rviews.

Also, a first for this paper is an esti-
mate of nursing time saved au a result
of drug-regimen reviews. Since drug
orders are discontinued, the number of
doses that must be administered are
reduced. Thus, nursing time devoted to
drug administration is reduced. This
cest saving is estimated at $154 million
nationwide. But the real significance of
this saving is in the nearly fBe minutes
for patient per day that it Ires nurses
to do other patient-care tasks. The In-
stitution of Medicine ([OM) recent re-
port on Improving the Quality of Care
in Nursing Homes' emphasizes the
need for increased nursing time and
for improving quality care and quality
of life for nursing honie rsidents. Five
more minutes of nursing time per pa-
tient per day can go a long way toward
making a difference between imple-
menting a bladder-training program or
inserting an indwelling unnary catheter
with its attendent risk of infection. It
can make a lot of difference between
supervising an aide to provide eating
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ABSTRACT. A survey of all 72 U.S. accredited pharmacy schools
revealed that at 53 schools. students are exposed to 5 to 15 hours of
geriatric content in required courses in phannacotogy or clinical
pharrtacy. Pharmacy courses focused primarily on genatrics are re-
quired at only 9 schtools. It is possible to graduate from 19 of the
schools with no exposure to geriatric. iracteristics of courses
with geriatri content, the role of gerntology education programs,
nod recommendations for designing geiatric pharmacy coursework

and clinical experiences are presented.

Currently the elderly consume over 25% of all prescription and
nonprescription medications and by the turn of the century, the el-
derly are expected to consume well over 30% of all medications
(Butler, 1990). Many pharmacists play vital roles in geriatric health
care by contributing to drug therapies that respond to the unique
pharmacological requirements and social and psychological charac-
teristics of the elderly. However, pharmacists' abilities to make
such contributions are dependent upon their knowledge and skills in
geriatric pharmacy.

In fact, inadequate knowledge and skills in geriatrics has been
identified as a significant problem by pharmacists. In one study,
over 80% of the 280 pharmacists surveyed assessed themselves as
not prepared or inadequately prepared for geriatric pharmacy by

Ciara Pratt is Director. Program on Gerontology and Associate Professor. Hu-
man Developmeni and Family Studies. Oregon State Univemity. William Simon-
son is Associate Professor. College of Pharmncy. Oregon State University. Re.
terna Boehne is a doanal student, Human Development and Family Studies.
Oregon State University. Corvallis, OR 97331.
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their formal education (Pratt, Simonson & Lloyd, 1983). In a later
survey of over 700 practicing pharmacists in Oregon, lack of
knowledge in geriatrics was identified as a significant problem by
pharmacists (Vorce-West, Simonson, Pratt & Ried, 1985). The ma-
jority of respondents noted that they had received less than five
hours of training in geriatrics while in pharmacy school. The phar-
macists in these two studies averaged 40 years of age and their
formal education was completed over 16 years ago. How available
is geriatric education for pharmacists now?

The present survey assessed the number and characteristics of
geriatric pharmacy courses available in accredited U.S. pharmacy
schools during the academic year 1985-86. All 72 of the accredited
pharmacy schools in the United States responded, so that the results
provide a comprehensive picture of current geriatric pharmacy cur-
riculums.

METHOD

Survey Instnrment

The survey instrument assessed the number and the characteris-
tics of pharmacy courses with geriatric content currently offered or
being developed at each school. Specifically, respondents indi-
cated: (1) the number of courses currently offered in which 50% or
more of the content was geriatrics (described hereafter as primary
content courses); (2) the number of courses currently offered in
which 1% to 49% of the content was geriatrics (described hereafter
as partial content courses); (3) the number of primary and partial
geriatric courses being developed.

Respondents also identified course titles and answered the fol-
lowing questions about each course: Is the course required of some
or all pharmacy students? How many credits is the course and what
percentage of the course is devoted to geriatrics? Does the course
have a clinical component (patient contact) and if so, what percent-
age of the course is clinical? Is the course open to students other
than pharmacy students?

Descriptive information was gathered, including: the presence
and the degree of involvement, if any, that the pharmacy school had
with any gerontology program at the institution; the number of
pharmacy faculty with a primary interest in geriatrics; and any
grants that had been received within the last five years to develop
geriatric pharmacy curriculum.

0C>
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Method and Sample

A survey was sent to the Deans of each of the 72 U.S. pharmacy
schools accredited by the American Association of Colleges of
Pharmacy. Each survey was accompanied by a personalized letter
to the Dean explaining the purpose of the survey and requesting its

completion by the Dean or appropriate faculty person. Several
weeks after the initial mailing of the surveys, a follow-up letter was

sent to each nonresponding school. If schools did not respond to
this second letter, a third and final letter was sent to a specific fac-
ulty person or to the chair of the Department of Pharmacy Practice.
Using this procedure, all 72 U.S. pharmacy schools completed the
survey.

The number and percentage of schools offering courses with pri-

mary and partial content in geriatrics was calculated. In addition the
number and percentage of required courses and courses with a clini-
cal component were calculated. Chi-square analysis was utilized to
examine for possible relationships between selected course charac-

teristics.

RESULTS

A total of 339 courses were identified as containing some geriat-
ric content. The number of schools offering geriatric coursework is
shown on Table 1. While 39 schools (54%) offered both primary
and partial content courses, 6 schools (8%) offered no geriatric

coursework.
Of the 44 schools with primary content courses, 17 (38%) offered

one course, 15 (34%) offered two courses, 8 (18%) offered three
courses, and 4 (9%) schools offered four or five courses. Of the 61

schools offering partial content courses, either alone or in combina-
tion with primary content courses, 9 schools (15%) offered one
course. 30 schools (49%) offered two to five courses, 20 schools
(33%) offered six to ten courses and two schools (3%) offered 18

courses in which geriatrics was addressed in some way.
Only 9 schools (13%) required pharmacy students to take a pri-

mary geriatric content course while 53 schools (74%) required stu-
dents to take at least one partial content course. All of the schools
that required primary geriatric content courses also required partial
content courses, thus 19 schools (26%) had no required coursework
in geriatrics.

TABL E I

NUMBER AND PERCENTAGE OF US PHARMACY SCHOOLS OFFERING GERIATRIC

COURSEWORK IN 1985-8i (N - 72)

NHab-r (Percen.tae)

TYPE OF GERIATRIC COURSEWORL

No arenr i~t

Only princy

Ccur..Ork
Only partl II"
coure..rIk

Bath priskryend pa.cisa

cnr....nrk

REQUIRED GERIATRIC COURSEWROE

Schools r.qatting e
priary cur...eork for
.11 utadent.

Schools reqniring na=.

partial ca..cn.orak
Of a11 .tadedte

6 ( Ps)

5 ( 72.)

22 (312)

39 (542)

Ca4
00
4=

9 (132)

53 (742)

g.r:.t i c cat. k 19 (26Z)

a pri-ry c r....nrk - 502 or acre ci cfnt.et i. geriatric

au partial .. ur..ork k 1..s than 502 f .ont.nt e. g-iatric.

Course Chabraderistics

The characteristics of the 339 geriatric content courses are shown
in Table 2. Most (74%) of the 98 primary content courses were
elective and 37% included a clinical component. Over 70% of these
clinical experiences described were in nursing home settings.

In the 241 partial content courses, the average amount of geriatric

p~.a, s-no.wN and fB-hn
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TABLE 2

NURRER AND PERCENTAGE OF PRIHARY AND PARTIAL GERIATRIC PHARMACY
COURSES BY COURSE CHARACTERESTICS

PRIMARY GERIATRIC PARTIAL GERIATRIC
CONTENT COURSES CONTENT COURSES

Total n-b:r
of courses with
uerl-orEo content R 241

Roan perocntOs- of
geriatric content
I coonr.e 94A.3 15E.8

Courone roqulrd of 10(o 4(2X
-011 tudente 10 (15Z) R11 (530)
-Con etodeoto13 IS I2l (532)
-not rnquir.d of

o eytudeot. 73 (740) 66 (270)

Presence of ol"lolc
co.po.. t En J o.r. 36 (36.80) 72 (30.6X)

0000 perceoteun of

In cours.. 0ith
cIloncol ooepuoent 67.6x 31.21

Open to noo-phre...y
etudent. 21 (212) 15 ( 6x)

content was 15.8%, or the equivalent of four to five hours in a 30
contact hour course. Approximately half (53%) of the partial con-
tent courses were required of some pharmacy students and 20%
were required of all pharmacy students. A clinical component was
included in 30% of the partial content courses.

Comparing primaty content to partial content courses, it was
found that partial content courses were significantly more likely to
be required for some (X' = 4.79, df = 1, p < .01) or all pharmacy
students (X' = 39.07, df = 1, p < .01). There was no significant
association between amount of geriatric content (primary or partial)
and the presence of a clinical component in a course (XI = 1.01,
df = 1, ns).
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Nonpharrnacy Students In Courses

A total of 36 (11%) of the geriatrics courses were open to non-
pharmacy students (Table 2). Primary content courses were signifi-
cantly more likely to be open to nonpharmnacy students than were
partial content courses (XI = 15.68, df = 1, p < .01).

The 21 primary content courses that were open to nonpharmacy
students fell into two major categories. The first category consisted
of 14 didactic courses on geriatric drug therapy or similar topics.
The second category included seven clinical seminars or interdisci-
plinary "team building" courses, focused most often on geriatric
treatment in nursing homes. Only 15 (6%) of the partial content
courses were open to nonpharmacy students. Most of these courses
were advanced pharmacy courses in clinical pharmacy. Three were
elective survey type courses such as "Medicine in Society."

Health sciences students in medicine and nursing were the stu-
dents who were most often eligible for enrollment in geriatric phar-
macy courses. Only seven courses were open to any interested stu-
dent including those in social work, counseling, psychology and
gerontology. Only three schools identified courses with geriatric
content which were designed specifically for nonpharmacy stu-
dents.

Courses Being Developed

Seventeen schools (24%) stated plans to develop one or more
primaty content courses within the next two years. Eight schools
(11%) planned to develop one or more partial content courses.
Schools which currently offered only one or two partial content
courses were the most likely to be developing new coursework.
Over 76% of all schools were not developing any new coursework
in geriatrics, including five of the six schools with no current
coursework in geriatrics.

Factors Associated with Geriatric Curriculum

Most schools of pharmacy offered some coursework in geriatrics.
Schools with graduate programs in pharmacy had the most exten-
sive curriculums in geriatrics, and most offered at least one partial
and one primary content course. All six of the schools with no
coursework in geriatrics had only baccalaureate programs.

Compared to the pharmacy schools with no gerontology program

00
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at their institution, schools at institutions with such a program were
significantly more likely to offer both primary and partial content
courses in geriatrics (X' = 5.49, df = 1, p < .05). Further for the
48 schools with gerontology programs at their institutions, the de-
gree of involvement with these programs was associated with the
amount of geriatric pharmacy coursework that was offered (X' =
11.62, df = 1, p < .01). Specifically, 23 (74%) of the 31 phar-
macy schools offering both primary and partial content courses in
geriatrics reported moderate to great involvement with a gerontol-
ogy program. Only four (24%) of the 17 schools with no geriatrics
courses or only partial content courses reported moderate or great
involvement with a gerontology program.

Twelve (17%) of the schools reported receiving outside funds in
the last five years to develop their geriatrics curriculum. All 12 of
these schools offered both primary and partial content courses in
geriatrics. Two-thirds of the awards were from government sources
and one-third were from private sources. Most of the awards were
under $25,000.

The presence of faculty with a primary interest in geriatrics was
associated with the availability of coursework in geriatrics. Thirty-
seven (95%) of the 39 schools with both primary and partial geriat-
rics content courses reported having at least one faculty with a pri-
mary interest in geriatrics. Similarly, four of the five schools with
primary only courses reported having such faculty. Only six of the
22 schools with partial only content and one of the six schools with
no geriatric coursework reported having faculty with primary inter-
cst in geriatrics.

DISCUSSION AND RECOMMENDATIONS

Two basic types of geriatrics courses are currently available to
U.S. pharmacy students. The most common type of course is one
that is required of students but contains only a small percentage
(averaging about 16%) of content on geriatrics. This type of course
is best typified as a required didactic pharmacy practice or pharma-
cology courses that includes one to five lectures on geriatrics. The
second general type of geriatrics courses is an elective course which
focuses entirely on geriatrics. While such courses offer an excellent
opportunity to learn about geriatrics, most are elective and most
students are not exposed to them.

Not all schools with geriatric content courses require students to

take any of this coursework. When it is required, exposure to geriat-
rics is most often limited to four to five lectures offered in one or
two required courses in pharmacology or clinical pharmacy. It is
possible to graduate from over one-quarter of all pharmacy schools
with no required exposure to geriatrics.

At the time of the survey most schools indicated that they were
not developing any new coursework in geriatrics. Certainly many of
the schools had geriatric course content which they perceived to be
sufficient. However, it is disturbing that only 10 of the 22 schools
currently offering only partial content courses are developing more
geriatric coursework. It is even more disturbing that only one of the
six schools with no geriatric coursework is currently developing
such courses.

Recommendations

Several recommendations for geriatric education in pharmacy
schools can be made. First, given the elderly's extensive use of
pharmaceutical services, it is essential that all pharmacy schools
offer required coursework in geriatrics. Recent studies have sug-
gested the content areas that are critical to geriatric pharmacy (Pratt
& Simonson, 1982; USDHEW, 1979). At a minimum, this course-
work should provide students with a basic knowledge of the follow-
ing areas: (1) age-related changes in physiology that affect the ab-
sorption, distribution, metabolism, and excretion of medications;
(2) the increased incidence and nature of adverse drug reactions and
drug interactions in the elderly; (3) the common health disorders
affecting the elderly and the drug treatments for these disorders; and
(4) the factors, including sensory changes, economics, and other
psychosocial factors that influence patient communication, educa-
tion and compliance. A minimum of 30 total hours of classroom
instruction seems necessary to introduce students to these basic con-
cepts.

Second, because partial content coursework appears to be the
most likely vehicle through which to offer pharmacy content, it is
essential that the the coverage of geriatric content be carefully coor-
dinated between courses. Such coordination will insure that all im-
portant aspects of geriatrics are covered in courses. The obvious
advantage of coordinating the content presented in courses is that
the same "introduction to gerontology and geriatrics" lectures will
not be repeated in several courses. When geriatric content is coordi-
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nated across several courses, students can be exposed to the wide
range of physiological, social, psychological and practice issues
that are the heart of a basic understanding of geriatric pharmacy.

Third, because a large number of elderly patients are found in
almost all pharmacy practice environments, most clinical experi-
ences will include exposure to some older patients. A basic under-
standing of geriatric issues in pharmacy should proceed these clini-
cal experiences which are required of all pharmacy students.

Fourth, in both classes and clinical experiences, students should
be exposed to a variety of elderly patients and geriatric pharmacy
issues. Currently the vast majority of clinical experiences which are
specifically directed at geriatric pharmacy are in nursing home set-
tings. Research with student nurses has indicated that clinical expe-
riences in nursing homes many result in the development of more
negative attitudes toward the elderly particularly if these experi-
ences occur early in professional training and are not proceeded by
adequate classroom preparation (Cook & Pieper, 1985). While
nursing home experiences are valuable to pharmacy students, all
future pharmacists should be exposed to the full range of geriatric
patients during their academic preparation.

Fifth, pharmacy schools, particularly those with graduate pro-
grams, should consider developing advanced coursework and clini-
cal experiences in geriatrics. Such courses would enable students to
expand their background in geriatrics or to specialize in geriatrics.
This coursework would very likely be elective and could be offered
to health sciences and gerontology students who have a specific
interest in geriatric pharmacy. The nursing home "team building"
seminars described by some of the pharmacy schools are examples
of efforts to acquaint pharmacy and other students with the com-
plexities and rewards of interdisciplinary practice in geriatrics.
Some schools may also want to offer courses specifically for non-
pharmacy students to acquaint them with the essentials of geriatric
pharmacy (Simonson & Pratt, 1983). Whatever its exact nature,
advanced coursework in geriatric pharmacy can create a cadre of
pharmacists and other professionals with the expertise needed to
serve as leaders in geriatric pharmacy research and clinical practice.

Sixth, at institutions where gerontology education programs ex-
ist, interactions between these programs and pharmacy schools
should be actively pursued. This survey demonstrated that such in-
teractions were associated with more extensive geriatric pharmacy
coursework. The exchange of faculty lectures is an example of a

simple but potentially valuable interaction. Gerontology faculty can
offer guest lectures in demographics, sensory changes, communica-
tion, social and psychological aspects of aging and other topics to
pharmacy classes. Pharmacy faculty can introduce gerontology stu-
dents to the issues of medication use, age-related physiological
changes that affect medications and other topics. Thus both geron-
tology and pharmacy curriculums may be enriched.

Finally, it is recommended that schools utilize their available re-
sources to develop a basic core of geriatric content courses. This
survey demonstrated that the presence of interested pharmacy fac-
ulty and liaisons with gerontology programs were more critical to
the offering of geriatrics coursework than the availability of outside
grants to develop such coursework. While grants can be invaluable
to develop extensive curriculums, schools without such grants can
still pursue the development of geriatric coursework utilizing inter-
ested faculty and, if present, the expertise of gerontology programs.
Other resources for curriculum development include recent articles
and comprehensive guides on geriatric pharmacy curriculums
(Ameer, 1985; Parham & Teitelman, 1984; Parham, Teitelman &
Yancey,1981; Pratt & Simonson, 1982; Simonson & Pratt, 1983;
Simonson, 1984).

SUMMARY

Pharmacists may play vital and productive roles in geriatric
health care. Their ability to do so, however, is dependent upon their
access to adequate professional training in geriatrics. This nation-
wide survey indicates that most pharmacy schools require only 5 to
15 hours of exposure to geriatrics presented as a small part of the
content of required courses in pharmacology or pharmacy practice.
Further, it is possible to graduate from over one-quarter of U.S.
pharmacy schools with no required exposure to geriatrics. In partic-
ular, schools with baccalaureate programs in pharmacy are likely to
offer very limited or no geriatrics content. Yet these schools are
responsible for training many of the "frontline" pharmacists who
regularly serve the elderly in community pharmacies and other clin-
ical settings, including hospitals, nursing homes, and home health
care programs.

Pharmacy schools should assess their current offerings in geriat-
rics and ensure that all students are exposed through required
courses and clinical experiences to the fundamentals of geriatric
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pharmacy practice with a wide range of older patients. Gerontology.
programs should work with pharmacy educators to support the de-
velopment of geriatric pharmacy education. ITis education is fun-
damental to high quality pharmaceutical services for today's and
tomorrow's elderly.
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premarketing testing of druag for years.
no requirement has been pronuliated,
and them has been gratvakability in
the eagetnese with whichdang coapa'
nies have sought out the elderly in the
investigational stages of a new drug"
he said.

Dr. Avorn and colleagues studied
435 physicians measuring the effects of
presenting concise, valid, scientific in-
formation in short tutorial sesnions in
physicians' offies aimed at encourag-
ing appropriate prescribing practice.

.VWE WERE able to reduce inappro-
priateprescribingby 141bcomparedto
physicians randomized into the control
group," he said.

"We actually were able to save the
state Medicaid, prograns in the four
study states twice as much as it cost to
mount the program.- He maid health
care providers elsewhere. had adopted
this program with similar positivere-
suts. .

Dr. Avorn and his colleagnes now
are developing a database containing
information on all use of medication
and clinical encounters of patients in
Medicaid, Medicare, and- Pharmacy
Assistance of the Aged and Disabled
program in New Jersey.

"This makes it possible to follow in
great detail the rates of adverse effects
associated with the use of various med-
ications in a population which now ex-

ceeds a million patients," he aid.
"Drawing together the insights of ge

riatric medicine. epidemiology, com-
puter science, and health services re-
search, we are attempting to learn how
such powerful databases can be used to
inform the practice of medicine, partic-
alarly in relation to the study of drug
effects in the elderly."

Dr. Avorm said that HHS. through its
various branches, should intensify ef-
forts to understand the effects of wide-
spread use of powerful new medica-
tions in an aging population "before we
arc obliged to learn about them the
hard way."
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William Simonson, a clinical phar-
macist and associate professor of phar-
macy at Oregon State U., testified that
the absence of sufficient labeling infor-
mation presents problems for health
providers and older people. -:

"DETAILED and clinically usable in-
formation is still unavailable for most
drug products," he told the committee.
"For example, scrutiny of the available
product labeling in 1981 showed that a
specific geriatric dosage was available
for only 17 of the 200 most commonly
prescribed medications, and a specific
note on adverse reaction was provided
in only I8 of the top 100. It- iinot
much improved today." ::-'

Simonson -said
he thought specific
geriatric labeling
for all products
commonly used by
the elderly is both
desirable and feasi-
ble. "The labeling

could define a specific geriatric dosage,
or it could refer to more general pre-
cautions."

He said he thought the pharmaceuti-
cal manufacturing industry has a sin-
cere interest in finding solutions to
promote safety and to improve the ef-
fectiveness of medications used by el-
derly people. He cited a recent report
from the Pharmaceutical Manufactur-
ers Assn. concerning the results of new
research about prescription drugs for
the elderly.

The report recommended among
other things, establishing centers for
geriatric pharmacology and nursing
home pharmacology. He said such cen-
tees would be positive steps...../-

"It is also my opinion that the phar-
maceutical industry should provide the
funds that would be required to devel-
op these centers," he said. "1This would
be logical because the information
gained .. . would ultimately lead to
more effective use of medications in
the elderly while, at the same time, in-
creasing pharmaceutical sales to this
rapidly growing segment'of the popula-
tion."

,SIMONSON SAID the FDA should re-
quire manufacturers to provide drug
labeling that would include a specific
statement of the likelihood of adverse
drug reactions occurring in elderly pa-
tients and recommended specific geri-
atric dosages.

He said the FDA also should require
performance of adequate geriatric
studies before approval of any. new.
drug to learn more about the efects of
the drugs'on elderly people. Simonson
also sees the need to require post-mar-
keting surveillance of drug.effects to'
observe the impact on largepppula-.
tions of elderly consumers of jmedica-
tions.

"In this way, the occurrence. of ad-'
verse drug reactions could; be sotiked
as soon as possible after a drug product
is marketed," he said. "The early din.
covery of such problems would aid in
the development of appropriat tinter-
ventions such as dosage alterations soi
that the problem could be reduced or!
eliminated." .
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