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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 investigator; Dr. Luis deOrtube, professional staff; Larry Atkins, minority 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 reaction.
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 65represent about 12 percent of the population. But of all the prescription 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 slightly 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 prescribing 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 elderly 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 suffers 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 adverse drug reactions.
Now, I think this hearing ought to please the National Taxpayers' 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 Medicare 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
Since 1976, the FDA has approved
advances in pharmaceuticals.
Currently, there are more than 10,000
more than 1,100 new drugs.
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
However, as a disproportionate consumer
advances in drug therapy.
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.
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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 medicine.

Older Americans have to trust that their doctors and pharmacists 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 committee 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 Medicare.
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 special 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, themselves-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 adequately 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 graduating from Pennsylvania medical schools and treating Medicare
patients flunked a basic test on geriatric pharmacology.
Now, how is it that physicians are getting information? Physicians, 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-appears 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 promise-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 Surgeon 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 witnesses 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 elderly, 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 implement its guidelines for clinical testing of drugs in the elderly, especially subgroups at risk; fourth, all medical professional schools
should include courses on basic concepts of pharmacology- especially risk and efficacy of drugs and the aged; and, fifth, Medicare's
drug utilization review program should emphasize education of professionals and should be carried out through professional and collegial 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 prescription 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 reactions-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 illnesses.
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 particularly 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 percent 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 patients 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 patients 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 prescribed 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 Medicaid, 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 understand 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 specific warning labels, as those often prescribed for pregnant women
and children.
The Food and Drug Administration should require that FDA-approved 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 population. 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 advancements 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 because 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 representatives 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 communication among pharmacists, doctors, and nurses; more comprehensive
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drug labels and better information on the inserts that are contained in the dispensation of drugs.
And, finally, I'd like to talk about one that I choose to call, outreach 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 recently been considered essential. For years the effects of tested prescription medication on younger individuals was assumed to be indicative of its effect on the elderly. Precautionary labeling, while
already in use, may need to be expanded to include even more agespecific 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 Geriatric 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 healthcare 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 professionals who come from 12 other States and Canada. The center provides 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 medication usage, usually resulting in better health results for the patients.
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 committee 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 seriously support as a committee.
Thank you, Mr. Chairman.
[The prepared statement of the New Mexico Geriatric Education
Center follows:]
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ARE SAFEGUARDS ADEQUATE FOR THE ELDERLY?

ADVERSE DRUG REACTIONS:

Mr.
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Chairman,

the opportunity

appreciate
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the issue of adverse drug reactions in

testimony concerning
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of younger people as a result

the rate

of drug toxicity,
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hospital stays may be increased by as much as 20% due to adverse
drug
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This
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drug reaction.
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research

is
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medications.

of adverse drug reactions

in

to
the

clear that we can no longer extrapolate kinetics

from young normal volunteers and apply these data to ill

currently

to accomplish.
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frequently

difficult

medication.

the elderly

research protocols.

cognitive

to consistently

Also,

impairment,

assess

it

is

response to a

This is true from an efficacy as well as a toxicity

viewpoint.

While the Food and Drug Administration has attempted

to provide a definitive
studies

and

in

in

the

standardized.

statement regarding

elderly,

this

conduct of drug

information

Consistent protocols,

has

not been

increased awareness

among

health care professionals and the public of the importance
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preparation of

a part of educational

our program,

and is

students and

of practicing

a major part of

professionals through continuing

education.
The

parent

Education Center
Aging

Research,

Geriatric

of the New Mexico

organization

the University of New Mexico Center

is

Education

and

Service

effort

organization represents the entire geriatric/gerontology
at the University of New Mexico.
grant from the Administration

through a

This organization,

has already provided

on Aging,

education and training

continuing

"Essentials

Clinical Evaluation
1987,

(Session I)

session attracted

A two-part

and January

1988,

339 participants,

30 pharmacists,

health professions).

from twelve other states,

component

assistants).

from other

came from throughout
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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
important
frequent

part

of our patient

review of medication

their appropriateness.
found that the average
in

long-term care

data

suggest
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As stated earlier,
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medication usage.

It

is

important to note that patient function most often improves as a
result of careful
Mr.

scrutiny of their medication regimens.

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,
and quality of life

safety

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 statement 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

attention to the

for bringing our

issue of "Adverse Drug Reactions"

elderly by holding this hearing

for the

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
which can be prevented.

(ADRs)

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.
physiological response brought

on by age,

Due to changes in

these treatments

add

to the vulnerability of the elderly to adverse drug reactions.

I certainly agree with you, Mr. Chairman,
should label

that the FDA

drugs to advise physicians, pharmacists and other

health care providers on appropriate prescriptions and uses
(dosage, potential ADRS, adverse drug
Elderly patients have special
warnings and

precautions on

interactions, etc.).

needs which

require special

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.

leadership, Mr. Chairman,

Once again,

and look

testimony of these witnesses.

I commend your

forward to hearing the
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HONORABLE DAVID PRYOR
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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
The

increasing trouble financing their health care needs.

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
combined effects of multiple prescription drugs and/or

drugs,

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,

the committee data has shown,

the results are frequently

and as
tragic.

Some adverse drug reactions can't be avoided -- they are a
function of
makeup.

Individual senior citizens' particular physical

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
Rock,

committee in Little

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 overthe-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 Domenici 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 concerning 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: Imipramine, 150 milligrams three times a day; Amitriptyline, 50 milligrams; 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 hospital 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 understood 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, incoherent. 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 admission or how she obtained the new doctor in the area; but apparently 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 control 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 medications 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 Alzheimer'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 Parkinson'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 Alzheimer 's.
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I realized that I couldn't control the drugs, and I was losing control myself, as well as with her very quickly. So I admitted herafter 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 medications 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 interested 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, pharmacies, 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? Unfortunately, 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:]

25
STATEMENT BY
SENATOR JOHN H. CHAFEE
AT
THE SPECIAL COMMITTEE ON AGING
ON
ADVERSE DRUG REACTION AMONG THE ELDERLY
MARCH 25,

Mr. Chairman,

1988

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 -high blood pressure --

like chronic

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
problem.

important
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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 necessary. 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 problem?
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 finally 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 medications.
Also, I have a pharmacist-which is the nursing- home pharmacist-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 suggest 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-because 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 together 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 timewas 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 afternoon she would go to another doctor. She lived directly across the
street from a clinic. She would call over the clinic, the PA, his assistant, 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 counterbalancing 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 mother'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 mentioned 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 examples. 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 questions of Doctor Colinger, Avorn, and Simonson, I would like permission 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:]
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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.
HEARING,

I ONLY HOPE THAT WE WILL HAVE NOT ONLY A GOOD

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,
MANY

OCCASIONS.

HAVE INQUIRED INTO THESE

PROBLEMS BEFORE ON

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
COMMITTEE YEARS AGO.

I WAS ON THE HOUSE AGING
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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

SOME FOLLOW-UP TO THIS HEARING,

IS

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.
FORWARD TO THE TESTIMONY.

I LOOK
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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 letters sent by Chairman Melcher to Dr. Avorn, Dr. Colinger, and Dr.
Simonson. These letters and letters of response can be found in appendix, p. 128.]
The CHAIRMAN. Thank you very much, Ann, for your testimony
and your willingness to share with us a very bad example of overuse 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 pleasure 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 running 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 internist. 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 prescribed 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.
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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-February 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 peoples' 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-whatever 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 agitated 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 transferred to another nursing home in Naples.
Gentlemen, that's it.
The CHAIRMAN. Ms. Henry, the 5 months you described were November, 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 evaluation 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 bathroom or do some kind of work.
The CHAIRMAN. And then at what point was Haldol first prescribed?
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.
The
Ms.
The

-

HENRY. Back to Naples.
CHAIRMAN. Back to Naples? To the hospital?
HENRY. Yes. Correct.
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 deterioration 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 certainly 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 aggressive. 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 seriously 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 material. Some people even go to the drug store and get the pharmacological 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

PROTECT THEM FROM INAPPROPRIATE

AVAILABLE TO

OR EXCESSIVE DRUG USE.

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

IN SAVING LIVES AND HELPING US TO LIVE LONGER ARE WELL

DOCUMENTED.
DENTISTS,

THEIR

NOR CAN WE BLAME ANY ONE PARTY,

THEIRS

IN "PRACTICE."

RATHER,

ANY BALANCED DISCUSSION WOULD HAVE TO REALIZE

THE RESPONSIBILITY OF ALL PARTIES
THE PATIENT,

SUCH AS THE PHYSICIANS OR

IS A PROFESSIONAL JUDGEMENT THAT COMES WITH EXPERIENCE

INVOLVED:

THE HEALTH CARE PROVIDER,

AND THE FEDERAL AGENCIES.

INDEED,

THE PATIENT,

THE PHARMACEUTICAL

THIS IS A COMPLEX

THE FAMILY OF
COMPANIES,

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
GREATER DEGREE THAN EVER BEFORE.
A DOUBLE-EDGED

SWORD.

HOWEVER,

YEARS TO A

THIS MARVELOUS TECHNOLOGY

IS

IT ALLOWS US TO LIVE LONGER BUT IT MAY SURPASS

OUR ABILITY TO MONITOR NEW ADVANCES AND THEIR ADVERSE EFFECTS.
IN ADDITION,
PROFESSIONALS.

AMERICANS

EXPECT A GREAT DEAL FROM THEIR HEALTH CARE

THEY ARE SEEN AS HEALERS AND PROVIDERS OF MIRACLE DRUGS

AND MACHINERY THAT WILL TAKE CARE OF EVERYTHING.
MAY-LEAD TO A CERTAIN COMPLACENCY.

THESE EXPECTATIONS

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.
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EDUCATION OF THE ELDERLY MAY THEREFORE HELP TO REDUCE THE PROBLEM OF
EXCESSIVE PRESCRIBING OR ADVERSE

A

REACTIONS BETWEEN DIFFERENT DRUGS.

NUMBER OF STATES CURRENTLY HAVE PROGRAMS THAT EDUCATE

THE ELDERLY ABOUT

THE PROBLEMS THEY MAY FACE WHEN THEY GO TO A DOCTOR WHOMAY NOT BE
THE ELDERLY SHOULD KNOW THE

AWARE OF THEIR UNIQUE REQUIREMENTS.
POTENTIAL FOR ADVERSE REACTIONS,

ASK QUESTIONS AND TAKE RESPONSIBILITY

FOR THEIR OWN HEALTH CARE.
THE ELDERLY ARE ALSO A VERY DIVERSE GROUP OF
VARYING NEEDS.
PERSONS.

THERE

IS NO "TYPICAL"

INDIVIDUALS,

WITH

REACTION TO DRUGS FOR ELDERLY

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.
DOES TAKE AN

IT

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.
HEAR ABOUT SOME OF THE "OUTREACH"

WE WILL

PROGRAMS THAT ARE DESIGNED TO EDUCATE

OUR HEALTH CARE PROFESSIONALS.
THERE IS ALSO THE FOOD AND DRUG ADMINISTRATION.
WERE NOT EXPECTED TO BE AT THIS HEARING,

I AM TOLD THEY

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.

COMPLEX AND

IMPORTANT

ISSUE FOR THE ELDERLY.

THIS IS A

IT INVOLVES A GREATER

AWARENESS OF THE HEALTH CARE PROBLEMS ASSOCIATED WITH GROWING OLD AND
THE ABILITY OF OUR MIRACULOUS
WITH IT.

TECHNOLOGY TO OUTPACE OUR ABILITY TO COPE

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, oversight.
At least last year in last year's reconciliation bill, which we supported, 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 foremost 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 reactions, 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 stumbled 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 ongoing 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 facility-wide medication-per-patient average of 3.1 to 3.7, where the national 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 Director 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 prescribed 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 asneed 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 diagnosis. If their medications aren't justified by the diagnosis we
eliminate the medication.
We review anyone in the facility that has more than seven medications 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 medications per patient-the 3.1 to 3.5 that we average.
We also receive an ongoing report of the number of patients receiving psychotropic medications. In this regard, one of the things
that we ve done in our facility is institute a drug holiday for psychotropic 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 physician 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 physician education. I would second and third your idea that the physicians 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 members 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. Somebody 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 literature. 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.

Development of the Problem List

1.

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.
Evaluation of Drug Utilization in Relation to the Problem List

II.

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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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.

2.

We wanted to see what impact the elimination
of these mind-altering drugs would have on the
patient, thereby determining the need for
continuation;
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 in
some 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 known
affective 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 evaluatethese 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 standpoint 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 will
be 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 or
discontinuing 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 necessity of this evaluation.
Plan: The following medications will be discontinued
for a specified period of time during each month:
Haldol
Thorazine

Mellaril
Valium

Xanax
Ativan

Amitriptylene
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 drug
holiday. The patients were on the following medications:
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Haldol
Ativan
Thorazine
Mellaril
Xanax
Amitriptyline
Surmontil
Benadryl
Hydroxyzine HCL

13 patients
2 patients
3 patients
2 patients
2 patients
6 patients
2.patients
1 patient
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 'ndof 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 mediIn one month's period of time we will once again evaluate
cation.
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:

4. Kathisia:

Impairment of muscle tone

Fear of sitting down

5. Hyperflexia:

6.

Overextension of a limb or part.

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

7. Oculogyric crisis:
of the eye.

Producing or concerning movements
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8. Dyskinesias:

Defect in voluntary movement.

9. Tardive Dyskinesia:
movement.

Latent reaction, difficulty of

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.

7 days - Dr. Colinger
3 days - Dr. Slonaker

a

.
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Results of 'Drug Holiday"
Number of Drugs per Patient
Life Care Center Nursing Home, Erwin, Tennessee
5.4

0.'.3.4

National Average Is 6.1 per patient.

2

1
Sopt.'84

Ja;.'85

Drug Category

1) Cardiovascular
2) Psychotherapoutics
3) Diuretics
4) Antibiotics
5) Nutritional Supplements
6) Hormones
7) Antlarthritics
8) Analgesics
9) Dormatologicals
10) Bronchial Therapy

iJan.8

Jan.'87

National Percentage
In Nursing Homes

21.2 %
11.7%
10.0 %9
6.0 %
4.4 96
4.2 %
3.4 %
3.3 %
2.9 %
2.8 %

Jan.88

Drug Utilization
Life Care Center;
Erwin, Tennessee
March, 1988
20.4 %
6.1 %
3.2 %
0.9 %
2.2 %
2.2 %
0.6 %
1.2 %
1.0 %
1.6 %

ONAGING
SPECIAL COMMITTEE
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ADEQUATE
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MARCH
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LIFE CARE CENTER OF ERWIN
Number of Drugs Per Patient 1987
(Jan. & Feb. 1988)

Number
of Drugs

5

-

4
3.4

3.7
-

3.5

3.7
3.4

3.4

3.3

3

3.3

2

f

*1

-----

Aug.
1987

4

1

a

4

4

Sept.
1987

Oct.
1987

Nov.
1987

Dec.
1987

a

July
1987

1

1-

NATIONAL AVERAGE IS 6.1 PER PATIENT

4

4

Jan.
1988

Feb.
1988
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LIFE CARE CENTER OF ERWIN
Psychotropic Medications 1987

30
25%

259

25%

269

25%

Total
Facility 229%

20
16.3%

16.3%

16.39

16.6%

16.3%

14.39%
CF=

10

May 1987

June 1987

July 1987

Aug. 1987

Sept. 1987

30
Total

2699

.-

299g

24% ------- 24.699
23.899

20

18.699
16.399

1699 -

16.3%

Feb. 1988

March 1988

14.8%

10

Nov. 1987

Dec. 1987

Jen. 1988

Oct. 1987
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LIFE CARE CENTER OF ERWIN
ICE
(1) Cardiovascular

AD

TA$_I rosa I - .
Asitat raaully

63
20.4%

24
15.4%

87
18.6%

(2) Psychotherapeutics

19
6.1%

20
12.8%

39
8.3%

(3) Diuretics

10
3.2%

4
2.5%

14
3.0%

(4) Anti-Infections

3
0.9%

1
0.6%

4
0.8%

(5) Nutritional Supplements

7
2.2%

3
1.9%

2.1%

(6) Hormones

7
2.2%

8
5.1%

15
3.2%

(7) Antiarthritics

2
0.6%

3
1.9%

5
1.0%

(8) Analgesics

2
0.6%

4
2.5%

6
1.2%

0
0%

4
2.5%

4
1.0%

5
1.6%

1
0.6%

6
1.2%

(9) Dermatologicals
(10) Bronchial Therapy

Category

National Percentage

10

Life Care Center of Erwin
June 1987 March 1988

(1) Cardiovascular

21.2%

27.1%

20.4%

(2) Psychotherapeutics

11.7%

4.4%

6.1%

(3) Diuretics

10.0%

7.3%

3.2%

(4) Antibiotics

6.0%

1.2%

0.9%

(5) Nutritional Supplements

4.4%

2.8%

2.2%

(6) Hormones

4.2%

2.8%

2.2%

(7) Antiarthritics

3.4%

3.5%

0.6%

(8) Analgesics

3.3%

1.2%

1.2%

(9) Dermatologicals

2.9%

0.6%

1.0%

(10) Bronchial Therapy

2.8%

1.6%

1.6%
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Life Care Center of Erwin_

6.1
National average drug utilization in Nursing Homes
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 testimony 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 medications.
But at the same time, they are at much higher risk for developing 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 medications. 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 probably didn't. We are still turning out generations of medical students 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 vulnerable 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 physicians 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 inappropriate prescribing.
We are, at present, in the midst of a study which is almost complete 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 excessive 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 sedatives can be very bad for the elderly. This one says in the headline, "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 physicians 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 prepared 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 nursing homes in Massachusetts to present these ideas-not just to doctors, 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 adverse 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 some1See

p. 65.

57
body may suffer permanent disabling side-effects that result in hospitalization, but rather, they're just not quite the same people. The
edge is taken off them. That's a very common adverse effect that I
see 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 psychoactive by design, but blood pressure pills, heart pills can also cause
very important mental impairments, as well as physical impairments, if they are not used intelligently. If they are used intelligently, 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 physicians 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 completing is attempting to learn whether the clinical status of patients
can be improved, as well. You don't have to prevent too many fractured hips because somebody fell down from too much medication
before you can begin to show that this has enormous clinical implications, 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 prescribing. The concern was:. How can society bear the burden of yet
another expense in health care? We have too much expense already.
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 suffering, 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 has
expressed 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 intelligently?
Probably that will reduce the use of excessive drugs, and probably 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 elderly by us physicians. Specifically, there are two exciting possibilities 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 forward effectively in that regard by supporting a number of groupsincluding our own-to look at these computer-based systems, many
of which are derived from the Medicaid program, and see what relationship there is between drug use and subsequent hospitalizations 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 becomes 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 fraction 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 corbination of medications and have a variety of potentially
well.

rplicating diseases as
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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 medical 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:
wide variety of bodily complaints.

forgetfublness, depression, fatigue, and a
indred, none of these are the result of

normal aging, but patients, family members, aid even physicians may mis-attribute 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 required 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 voluntarily 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
is approved.

it

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 unanticipated 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 educationalOutreach 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 decisionmaking 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 analysis 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 feasible 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 Administration to HiMOsand 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 medication utilization patterns and clinical experiences of enrss
patients with relative ease and efficiency.

embers of

Often, an enormously rich body of

raw data exists in the paid claims files of programs such as Medicaid, Medicare, the various state-run drug benefit plans for the elderly, and health maintenance organizatio

records.

This makes it possible to trace the experiences

of tens or even hundreds of thousands of patients exposed to a particular redication 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.
on Aging and the

With funding fram the National Institute

ood and Drug idministration, we are developing a database of

all medication use and clinical encounters of patients in the Medicaid, Meicare, 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 populaticn 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 teadhing 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-marketiag 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 Senator 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:]
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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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Same sedative drugs such as dlazepam (Valium) and chlordlazepoxide (Ubriurn) hove very 5 5
long half-lives In the elderly, and can continue to accumulate and sedate In such pitlents.
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
sideIntermittent and pin. use also help avoid dose-related
(Ativn) are preferabl
7
effects.' The dose should be 25-50% of that usually given to younger patlents.
LONG-TERM USEOFTEN 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 patients treated with Valium9 (diozaepam) for chronIc anxiety could be switched to placebo with no
return of their symptoms. 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 isa 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.
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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
1
hours a night, the average for the very old Iskess than six hours per night.
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
4
complications from sleeping medications Some comrnony used sleep
medications can cause memory5 loss, confusion, fatis, daytime drowsness,
Incontinence, and unsteodines Patients with any of these side-effects
are less sate, require more supervtision, and are klss able to care for themseives
Surprisrigly, there is very little good evidence that the commonly used
benzoddIoZepne sleep medications continue to work In many patients
6
beyond several weeks of usa
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ARE THERE ANY ALTERNATIVES?
A simple progrom ot soeep-promoting routines can help.
* Avoid codsine after 2 pm (coffee, tea, coias - except decaffinated).
* Inease *xweci
aqndmobility as much as

possible.
* Discourage daytime napping. It may be a sideefect of the sieep medication, and only makes mat-

e sworse.

(.
-

7

* Keep bedtimes regular and sesble An 85-yearold whO needs only 6 hours of sleep and is put tobed
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 brieftlucindg
even if no medri
cotion is dispensed. Ws a majo active tgredent of/

y

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 BEUSED 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.
better than medications Incolming the agitated patient
Nursing interventions may wortk

Medicat history and physical examination may uncover a treotabte
cause at agitation.

-offer fliuds
-check caloric intake
-encourage participation
inactivities
-increate ambulation
and exercise

Some medical conditions can cause agitation: hypoxia, thyroid disease~acute
myo2
cordial infarction. drug therapy, and many
others, These may require specitic diagnosis
and treatment.
.

-reasure and change en.
vironment
-an analgesic may be Insdicated
-alter toileting routine; evaluate Incontinence
-increase fiber, fluids;
soften stools

~ ~~~ ~ ~ ~ ~ ~ ~ ~~~~5

Some patients need mare stimulation and others need less. Some residents teel more secure Inquiet 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 medications trom non-psychotic patients
currently receiving them. Many will do
5
5
equally well, or better, ott drugs. 1
whenever possible estabtish the patient's behavior pattemn over several days. Many behavior
.
problems are short-lived and will resolve on their own, without sedation.
vi

9052487000
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GOIPxt
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In the patient with severe behavior disorders when other interventions have tailed.
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When
Urinary

Incontinence
is the problem
MEDIC4IONMAY BE
THE CAUSE.
ELDERLY
PATIENTS
AREPARTICULARLY
PRONE
EFFECTS
OF DRUGS. URINARY INCONTINENt
AN ADVERSE
EFFECT
CAUSED BYSEDATIVES,
ANTI-PSYCHOTICS, COLD REMEDIES,
SLEEP
MEDICATIONS, OR MANY OTHER
DRUGS.
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INCONTINENCE IS NOT A NORMAL PART 0F AGING.' Yet it Isone of the most common problems affecting nursing home potients. Incontinence can lead to poor selfimage, 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 antidepressonts can couse urinary retention. This Inturn may lead to overflow Incontinence'
Diurelt cs, especially when given late in the day, may overwhelm the older personrs bladder 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 function Is more comfortable. Is safer, Ismore functional, and Iseasier to care for.

SOME DRUGS THATCAN CAUSEINCONTINENCE
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COMMONLY USEDANTI-PSYCHOTIC DRUGS:
mesorldazlne (Serentil)
chlorpromazine (Thorazine)
trlfluooerazine (Stelazine)
thlothliene (Navone)
fiuphenzrife (Prouixdn)

holoperldol (Haldol)
thlorildadne (Mellaril)
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Senator
things are
And so,
testimony,

SIMPSON. I come from a personal situation where those
very real.
now, I believe Dr. Simonson is next. Please share your
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 reactions-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 professionals it is sometimes the case where an adverse drug reaction
occurs and it is not noticed. Indeed, it is very difficult to differentiate 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 reaction 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 outcome 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 alterations that occur in the elderly.
But in spite of these gains, the detailed and clinically usable information-that's, perhaps, the key: clinically usable informationhas 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 pointed out earlier, only 3 of these medications mention the geriatric patient 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 precaution.

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 precautions 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. Geriatrics: geriatric patients are usually more sensitive to the central
nervous system effects of benzodiazepines. Parenteral administration of benzodiazepines may be more likely to cause apnea, hypotension, 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 testimony.
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, Restoril, 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 regards 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

77
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 determine the valuable pharmacokinetic and pharmacodynamic information about that drug. This information would help to determine 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 intervention, such as dosage alteration, so that the problem could be reduced 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 information 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.

REACTIONS
IN THEELDERLY
DRUG
INCIDENCEOF ADVERSE
INCREASED

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 consumemore
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 nonprescription medications used.

In addition to this higher rate of consumption, the types of medications
consumedby 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.

THECONSEQUENCES
OF ADVERSE
DRUGREACTIONS

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 commonmanifestations of adverse drug reactions in the elderly are
precisely the same symptomsof 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.

GERIATRICLABELING

In the last decade a considerable amountof 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 commonlyused by the elderly
is desirable and feasible.
geriatric dosage or it

This labeling could define a specific

could refer to more general precautions.

For

example the USPDI, DRUGINFORMATION
FORTHEHEALTHCAREPROFESSIONAL,
routinely provides geriatric precautions to consider.

The following

statement appears in the 1988 USPDIfor 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
DOSINGINFORKATION

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 CNSside 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 commonfor 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 Dalmanewas 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.

THEROLEOF THEPIWIRACEUTICAL
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 commonin 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
the
interest in arriving at solutions that promote the safety and enhance
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
homepharmacology and pharmacy.

It also recommendsa 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 corspanyit

was determined that approximately 70 percent of

his companies sales were consumedby patients age 55 or older!

POSITIVEINTERVENTIONS
ANDPOTENTIAL
SfiliGESTIONS

Existing FDAlabeling 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 dosadgerequirements should ie required.

The FDAshould 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.
help determine it

This infonaiotion would

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 problemnCould be reduced or eliindten.
Existing infonnction on geriatric precautions and dosage requirements
could be disseminated to prescribers by condensing inforantion that is
alreadyavailable 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 reactiunsin this portion of the population.
these suggestions can becomea reality.

I hope that same of

84
Senator SIMPSON. Thank you all. That was very provocative, fascinating 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 medicine, 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 cardiovascular 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 elderly 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 medications.
The CHAIRMAN. You mentioned in your testimony that as a physician 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 Medicaid; 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, "Medication and the Elderly." Could you-maybe you've already mentioned, 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 identification 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 geriatric pharmacy practice. The number one problem that they identified 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 pharmacists felt that their undergraduate training did not prepare
them well for geriatrics. Another 55 percent felt that they prepared 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 education 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 education, 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. Pharmacists 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 required; 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 actually 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 problem.
As I see it, until you really establish some way of correcting prescribing patterns that physicians do, you are not going to get to the
crux of the matter.
If a particular physician has attended whatever continuing medical education course there is, but he still has a tendency to put
people on benzodiazepine, sleeping pills, and psychotropic medications, then you don't get rid of the problem.
I think you really need more data. You need to target the prescribing 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 prescribing 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 prescriber.
The CHAIRMAN. Well, I recognize that as a responsibility of the
pharmacist, but it is pretty difficult when a pharmacist gets a prescription 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 position 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 Simonson: 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 different 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 complicated, 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-marketing 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 elderly. 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 correct, 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 foreseen 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 impression from conversations with various parties is that both FDA and
industry perceive the agency to be understaffed and underequipped to get drugs quickly onto the market. Some of the resistance 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 requirements are put in place to enable the FDA to move more efficiently 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 realize 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 society.
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 already 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 expressed 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

PublicHealhSeriAce
FoodandDrugAdministration
Ro-kurb,MDze87

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 wemight
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
Wehave 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, FDAprovides 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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FDAhas 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. FDAis coordinating the worksession entitled
"Medications and Geriatrics." Attached is a copy of the work paper
that is being used at this session.
Another FDAactivity 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
some240 health organizations. FDAand NCPIEsponsored 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 whenthey 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 womenand educational programs in such
areas as health fraud, tamper-resistant packaging efforts, and
osteoporosis. Attached is a listof activities that have been
undertaken by FDAand 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, FDApublishes 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 FDAConsumer 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 FDAon 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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'MEDICATIONS AND GERIATRICS'
ChaelesC. Pils.m M.S. Psems.
AssociateDirector. U.N.C. Center for Health Promotion and DiseasePrevention,
Professor of Pharmacy, Schoolof Pharmacy.
and Assistant
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 andLabeling.
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 diseaseand disability which is common
in late life is preventable.I The rational uoeof medications at both the policy andclinical level.
has an important place in achieving this end, providing an important component in a health
promotion strtegy for healthy aging. Rowe and Kahn havecautioned against a 'gerontology of
The focus on typical aging as normal' ignores the enormous heterogeneity in this
the usual.'
population. This may mislead scientists and policy makers to view what is 'usuta as a reasonable
health objective for older Americans.
11. BasIcDemographics 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 increasedby 102%,compared to the 31%
growth for the entire U.S. population for the same40 year period.a
Changeswill 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
increanemost dramatically. The current number of personsover 85 (2.7 million) will double by
the end of the century. Conservative estimatesto 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. Persons65 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 homebeds in 1985 And in 1986
persons65 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 personsover 65.
B. The Epidemlology of Dlauex. As briefly discussedabove.the elderly in America are more
likely to use health servicet than are younger agegroups.' 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; andthe possibility that they may overuse
servicesrelative to true needain In view of this reality the health care system'sresponse
requires strategief that are often qunie different than those for younSer personsbecauseof the
following:
ihe pveealerceof chrotic disease. Eighty percent of persons65 years and older haveone
or more chronic disuases. Certain of thesediseasesare largely agedependent, 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
Instead of usually
disease are present in the elderly in uncharacteristic ways.
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.
silemspreiseritin of disTene Especially likely to be obscured in the elderly are pulmonary
depression, drug
embolism, pneumonia, cancer, acute surgical abdomen,thyrotoxicossis.
t 5
intoxication, myxedema, myocardial infarction, slcoholism." .
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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 changesmay not necessarily occur, when present they are largely the result ofage related
changes in body composition, renal and hepatic function, and concurrent diseasestates. In
addition, an older patient may not respond to a given drug concentration in the same manneras a
younger individual.. S.t Age related physiologic changesin older patients dictate that while the
standard guidelines for applying pharmacokinetic principles often apply, they must be
approached with caution becausesomeof the usual assumptions may not be valid, In particular,
the clinician must more carefully consider possible changesin bodycomposition and vital organ
function.

ABSORPTION / A number of aging-related physiologic changes occur in the gastrointestinal
tract (GI) which increasethe possibility of altered drug absorption. With advancing ageintestinal
blood flow may decrease;muscle tone and motor activity in the G1tract may decline; and
mucosal cells may haveatrophied, 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 G0fluid is increased in the elderly, a changethat may
In spite of these demonstrated and theoretical GI changes,
effect the absorption of calcium."
altered absorption doesnot appear to be a clinically important factor in dosagecalculations for
older patientsa.
DISTRIBUTION / Body composition undergoes noteworthy changesover a lifetime of 70+ years.
Body fat increases,muscle massdecreases,and total body waterdecreases. 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 decreasesin the elderly from 13 to Ig percent.","' These changescan
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.
t
The plasma protein binding of druo in the elderly may be altered. " 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 decreasedalbumin production. Also, an
increasedlevel of alpha-l-acid glycoprotein has been associated with advanced age." The
potential significance of thesechangesare either an increasedfree fraction of drugs bound to
albumin (e.g. wIrfarin, phenytoin) or decreasedfree frction of drug bound to alpha-l-acid
glycoprotein (e.g. lidocaine, propranolol). Thesealterations in binding may lead to the erroneous
clinica judgments basedon misinterpretation of serumblood levels.
METABOLISM / PhaseI oxidative metabolism can be impaired in the elderly patient due to
decreasedmicrosomal enzyme activity. Also, the metabolism of drug with high hepatic
This is particularly
extraction rationcan be impaired due to a decreasein hepatic blood flaw."
important whenprescribing certain drugssuch as diazepam.quinidine, theophylline, propranolol,
and imipramine. Easily estimating the extent of impaired metabolic function is not currently
possible;consequently, dosageadjustments necessitatedby metabolic impairment are, at best,
estimatesbasedon investigational and clinical experience.
Hepatic PhaseIt metabolism via conjugation is not meaningfully altered with advancing age.
Consequently age related changesin clearance of drugs metabolized by glucuronidation clearance
and temanepamdosesneed not be
have not been reported. For example, oxauepam, loramepasm
reduced in older patients on the basisof hepatic function alone.
with increasing age. Because
steadily
ELIMINATION / Glomeralor filtration rate(GFR) declines
of the typical decline of musclemasswith advancing age, production of creatinine alsodeclines.
for younger persons,but
normal
This produces serum creatinine levels usually considered
unreliable as an indicator of renal function in the older person. Thus, a calculated creatinine
as digoxin, cimetidine.
drug
of
such
done
clearanceis recommended when considering the proper
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
widely
Perhaps the most
increased sensitivis? to a number of drug has been reported.","
5
reported is the enhanced pharmacological effect of narcotic analgesicsin the elderly. "' 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
This study
younger counterparts. No information regarding adverse effects was reported."
Demonstrating
confirmed similar findings reported in an earlier study by BelIville 0t at."
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 1985National 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 4the counter (OTC) medications in the previous
two weeks, with women taking 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.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 nspareof 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:
0
IMS America Ltd. (Ambler, PA), and Pharmaceutical Dsta Services (PDSJ(Scottsdale, AZ).3s
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 leanwell defined. A 1976 survey of long-term
care facilities found
that most patients received between 4 and 7 medications with the mean
3
being 6.1 drugs.
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 noninnsiitusiolioed 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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Health promotion strategies, particularly in
C. Health Promotion Bonef.ts of D0ug Therapy.
older populations, must clearly rely on both social-behaviorsl snd medical sotategies. Many
of young adulthood, and as a result
behaviors
maladies of old age can be traced to health risk
prevention in often viewed as having little value us a health strategy after 65 years of age.
high incidence of mortality in
relatively
Kannel and Gordon have suggested 'that because of the
the
the elderly the absolute impact of preventive measures shon-term may actually be greater in
impact."
elderly than the younger despite a lesserrelative
diautolic-systolic
Since that suggestion, made in 1977. the preventive value of treating
a
hypertension in the elderly has been demonstrated. The V.A. cooperative study demonstrated
age
54 percent reduction in fatal and nonfatal cardiovascular events in the 60 yearsnand over
receiving
patients
older
that
found
Program
Follow-up
and
Detectino
groupga The Hypertension
drug therapy according to structured guidelines (otherwise termed 'stepped-care') had lower
incidence of stroke and lower mortality than agematched controls referred to their usual 'regular
care' for management." And, results from sheEuropean 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 thein most
this
widely implicated contributors to adverse drug reactions in the elderly [reviewed later
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
costincidence and severity of influenza virus infections among the elderlyd' A posilive
effectiveness analysis of influenza vaccination programs for the elderly wa reported comparing
1971-1972
from
elderly
medical costs and health effects between vaccinated and unvaccinated
Despite belief in the preventive value of the vaccine, medical compliance
through 1977-197g,"
with recommendations for its use has been poor, institutional policy appearsto be the best means
spread immunization."
wide
for accomplishing
Disability and immobility are associaed with fractures in older persons; and fractures are
can
associatedwith low bone mesa.u The N.I.H. estimates that about 1.3 million fractures a year
As one of the most prevalent
be attributed to osteoporosis in people aged 45 years and older.
women
of
one-third
burden
fractures
vertebral
ouseoporouis-related
age,
afflictions of advancing
by age 65. By age tl hip fractures, usually associstedwith osteoporosis, will have stricken onethird of the womena" An effective means of preventing the loss of bone mas in ponstmenopausal
use of estrogen therapy, particularly when combined with calcium
women is regular
0
The FDA recently acknowledged this preventive indication to be an
supplements . """
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 actionsof drug have
found
been reported. For example, a cane-control study of 300 cataract patients and609 controls
Such findings clearly require
a protective effect from long-term use of aspirin-like analgesics.'
the
encourage
to
ought
also
they
But
investigation.
methodologic scrutiny and additional
continuing searchfor agents with potential for preventive/protectiOe impact on common disabling
years.
advanced
conditions of
with
D. Health Risks aed Problems Auseclated With Medlcations. The major areas of concern
regard to health risks and problems associatedwith geriatric drug therapy can be organized as
also
areas
these
Conversely,
services.
policy/health
health
and
bio-medical, behavioral, economic,
represent important targets for drug oriented health promotion interventions. In general, issues
costs,
compliance,
reactions
drug
adverse
(e.g.
paper
background
reviewed independently in this
is
access,and altitudes) are very much interdependent, and an integrated approach to solutions
recommended.
physical
DRUG RELATED BIO-MEDICAL ISSUES / Aging is associstedwith a variety ofsymptoms
changesand health problems. Adverse drug reactions also presentin a wide variety of
of
symptoms
between
distinguish
to
is
clinician
the
for
challenge
major
A
throughout the body.
and
aging and those associatedwith drug therapy. Mental disturbances, fatigue, depression,
as
conditions
encountered
commonly
with
associated
are
that
syncopeare examplesof complaints
well as frequently prescribed medications.
lust as drug usepatterns vary with populations, incidence and
OFADO..
t. ten nPmflMtOLOoY
prevalence data for adversedrug reactions (ADRs) isquite dependent on data collection methods
andsettings 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 haveprovided the mustenlightening 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 BCDSPto correlate patient factors and drug response.
From this effort dozensof adverse effects associatedwith drug therapy have been identifiedadvanced age has beenan important variable in severalinstances(e.g. heparin in older womenat
and high dosefluratepam in older patients").
The FDA has been collecting reports of suspectedand known adversedrug reactions (ADR's)
and voluntary nature of the
since 1968. The data has limitations becauseof the spontaneous
reporting system. Nevertheless the value of summary information from this data set to alert
should not be overlooked.
attention
careful
more
of
researchersand clinicians to drugs worthy
Recently FDA data from the 15 year period 196t-g2 was tabulated toidentify medications which
five generic drug classes
the
analysis
this
may causethe older patient untoward effects." From
with the highest reported adversedrug reactions were identified. These were, in order,
The most recent
diuretics.
antiparkinsonian drugs, antibiotics. antiarthritics. antiarrhythmics and
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per 100,000
data from FDA spontanseotreporting indicates an overall rate of 8.5 ADR reporta
population; the rate among those 66 and older is nearly double thtat."
ith other iatrogenic causesof
along
Drug induced admissions to hospital ere euamined
4.2% of admissions
hospitalization at a 769-bed urban teaching honpitalst in that institution
considered by the
during two summer months wereattributed to medication; half of which were of all iatrogenic
77%
for
accounted
Medications
iovestigators to be potentially avoidable.
Another report of
admissions. The average age among all ialeogenic admissions wa 53 years.
with almost
293 admissions to a family medicine inpatient service found 15.4%to be drug-related
older."
or
age
of
years
60
patients
in
one-half occurring
During March and
The occurrence of ADRa daring hospital staysprovidea another perspective. reviewed." Is this
were
April of 1981records for all admissions to Denver's VA Medical Center
aged 65 and
veterans
for
complications
iasrogenic
study the occurrence of hospital associated
no complications causedby
older as compared with younger patients. The younger group bad
consistent
is
rate
This
ADR.
us
drag reactionswhile 17.7 percent of the older group esperienced
are perhapsdue to
with those reported in other studies."-" The differences between hospitals
the use of different criteria for determining a drug reaction.
large
of aging has stimulated an increasing number of investigators to one of
Growing awareness
in common problems
computerized daa setsto focus on drugs for their possibleetiologic part
between
association
Au
t)
(
old age. Two enumplesfur illustrative purposesare included.
Medicaid files;
psychotropic drug use and hip fractures has bees identified using computericed (2) A slightly
dementia as a confounding variable did not appear to influence the results."
amongelderly
noted
been
has
bleeding
gastrointestinal
of
because
increasedrisk of hospitalization
at she Group Health
users ofnsonsteoidt anti-inflammatory drugs compared to nonusers
Soundn"
Cooperative of Pages
It's estimatedthat at least 60 percent of adversedrug
TOAnn.
a. ACRoasCOrNTatIrtIoNo
mostadverseeffects are
reactionsare an ensensionof normal pharmacologic action' ee Becausebe preventable with more
reactions, many should
minor
pharmacologic and usually well-known
careful prescrihiog, monitoring, and patient education.
the generalpopulation.
Elderly patients are at a higher risk of developing drug reactionsthan
risk. The first, and perhaps
SSevrl factors are known sopredisposeolder personsso thin encessto preventing adversedrug
strongest factor is multiple drug use. Perhapsthe first approach
reduce shechaocesof side effects
l
reactions is so limit shenumber of drugs. This wo ld 005onn
occurring, but also reducethe possibility of drag interactions.
use in the elderly is
Plyphsrmcy . The incidence of polypharmacy or multiple medication
One of the major associatedproblems is adversedrug reoctonsO Williamson
substantiatl."
drugs
prescribed
t
and Chopin found an increasing prevalence of ADRs as the number of
and 27.0%of thosetaking six." Another
increased, occurring in 10.8%of those taking one drug
an
with
at ADR's
study of ambulatory elderlywith dementia alsofound an increasedincidence
increasednumber of mediccations'
whouse multiple
Ptients
A number of factors contribute to she problem of polypharmacyra
duplicates and
physicians and pharmacies run the risk of receiving drugs that are therapeutic
informed
completely
be
not
may
see
they
professionals
care
drugs that interact since the health
about other prescriptions. In addition, there is a greater risk of medication rrorsand/or
noncompliance due to polypharmacy."
Changes ., As previously mentioned, there are a
ad Pharmacdyneaic
Phar-sacehleslc*
the pharmacokinesics of
number of possibly age-related physiological changes that may effectoccurringwhen total body
drugs in the elderly. Them is a possibility of adversedrug reactions
renal excretion. This
clearanceof drugs in reduced either due to decreasedhepatic metabolism or correlatewith higher
risk is increasedbecausethe higher resulting plasm concentration should
pharmacological
enhanced
of
chance
accompanying
an
with
site
receptor
the
at
concentrations
enhanced
effects. In addition, regardlessof pharmacokinetic changes,the elderly may experience
drugs.
to
response
pharmacodynamic
ifnot both, simultaneously
Often, however, it is difficult to determine which mechanisms, Boston Collaborative Group
contribute to adversedrug reactions. For example, a study from the
patients 70 years of ageor
of
39%
30mg)
>
or
(.
has shown that at high doss of fluranepam
2% in the same
older, experienced adversedrug reactions.a" This compared soan incidence of
found a prolongation
kinetics
fluraePeam
group raking 15mg/day offluranepam. A later study of
in
benzodiacopines
similar
of
studies
several
are
there
However,
men."
elderly
in
of its half-life
despite
which the elderly had greater central nervous systemsensitivity than younger subjects
concentrations.
plasma
drug
having shesame
Traditionally, the term drug interaction (DI) has beendefined as the
DrugInleractlons
hus on another
effect -- either favorable or unfavorable -- that the administration of one drug a study of 573
drug. Only a few studies examining Drs in the elderly have been reported. In
potential
produced
hospitalization
their
during
written
prescriptions
of
2.16%
hospitaliced elderly4
The investigators classified 7g.2% of those interactions as avoidable or
drug interactions.
found
were
patients
562
of
survey
home
nursing
1975
a
in
probably avoidable. Drug interactions
11,173patients found
in 5.8% of medication ordersnt Another study of 132nursing homesand
0
of
occurrence
The
that 2.7% of patients had clinically significant drug interactions occurring.'
greaterthan that in the
drug interactions among1,094ambulatory elderly wa found to be much
institutional populations (Isb).It

are actually of clinical
It is set clear what proportion of potential drug-drug interactions
only required close patient
significance. For example, in one study 80% of the patients
Still, the elderly are at an
monitoring asopposed to dosagereduction or drug discontinuance."
of the prevalence of
apparently increased risk for drug interactionat as a consequence
and
mechanisms
polypharmacy. Also, in individual elderly patientswho havealtered homeostatic
morbidity.
significant
cause
limited functinnal reserves,drug interactions may
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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 bodyclearance of drugs witha narrow
therapeutic index. For example, cimetidine hasM been shown to decrease the clearance of
antipyrise, a marker of onxidativeliver metabolism." Pharmacodynamic drug interactions occur
whenone 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 withdifferent desired pharmacological
effects but similar side effects. For example, alcohol is reported to significantly contribute to
with central nervoussystem depression side effects
sedation experienced bypatients taking dre
such as antihypertensives of psychotropics.
Drug interactions in an even broader context include their adverse interactions with disease
5
processes, foods, or laboratory tests. Drug-disease interactions, although less common than drundrug interactions, have a greater potential to produce clinically meaningful adverse effects.t .
It is well known that
Information about drug-food (drug-nutrient) interactions is increasing.
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
Drug-lab interactions (drug induced
deficiencies on hepatic function and drug metabolism."
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."

Generic prescription products provide a potential cost
ANDGtiNtflCS.
S. Sto equtVALeNCE
savings for theelderly. 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 asedthis 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 1984before 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.
Assuming that a certain prescribed or OTC medication is beneficial.
i. COtPLLtNCE.
medication compliance or adherence is imperative to achieve therapeutic success. Numerous
studies have shown, however, that whenever self administration or discretionary action is
Patient
involved, patients frequently fail to take their medication as prescribed.9W'flwiOt
First and foremost,
noncompliance to prescribed therapies can have serioas consequences.
Second,
noncompliance can neutmlize any therapeutic benefits of medical care rendered.
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
increasedambulatory 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
Two studies among noninstitutionalized elderly conducted 24 years apart
younger patients.
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 seems0 to be associated with an increasing number of drugs rather than an
An added dimension compounding the problem at the clinical
increasing number of years.'
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
There is difficulty attributing health related behaviors, such as
personal considerations.
compliance, to the aging process. Not only are there methodological constraints (prevalence data
but health behavior is alsorelated to the social circumstances and
data),
vs. life course incidence
historical context of an individuals life.i09 Nonetheless an individual's perception and response
Eraker en at have proposed a model
to illness clearly influence his/her drug-taking behavior.'
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 imposedby 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 appearsthat
economic issuesplay a role in noncompliance among older persons. A 1986 AARP telephone
survey of a population (samplesie not available) 45 years and older found 139bof thosedeciding
against having prescription filled doing so becauseof cost.9'
s.ATrtlUDES. Provider attitudes may place the elderly epecially the poor elderly at an
increasedfor substandard medical caret" In spite of more prescriptions per office visit for
practice encounter time with older patients is apparently less than with
older patients.' office
t
younger patients. ' Perhapsthis results from a perpetuation of the agism myths which Surgeon
Wetlehas suggestedthat this may partially be
General Koop seesas self-fulfilling prophecies."
Applying averngelife expectancy data
attributed to misapplication of population-based data.t"
in making individual management decisions deprives the patient of credit for surviving to the
moment of care: the more appropriate issueis 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 closeto covering the full expenseof health
needsof the elderly. Beyond this, out-of-pocket paymentsand third-party payorsaccount for
additional health expenses.
1.PEnSrSALcXPrNNsE. A high rateof useand the large out-of-pocket expenditure for drugs
placeeconomic concerns on a par with safety and efficacy as important medication issuesto be
faced by the elderly. There are more elderly, and more of them are wsinamore expensive drugs.
Prescription prices in the U.S. rose 56%from January 1981 to June 1985;this far out-paced the
ConsumerPrice Index which grew 23% over the sameperiod. National telephone surveysby
AARP in 19S and 1906found 62%of the elderly to be taking prescription drugs on a regular
basis, with just less than half (45%)receiving some assistancefrom insuranceor other health
coverage. Among those without assistancethe number of older patients paying more than $40
eachmonth increasedfrom 24'5 to 34%'9' The extent of poverty
t i12.4% in 19g6)among older
Americans has remained at or nearcurrent levels for severalyears.
Currently, Medicare coverage for outpatient medications moving through legal hurdles and final
imptementation. Overall, the potential costof drugs under Medicare dependson the number of
participants, the number of units per participant, and the unit cost of medications prescribed.
Each factor is rising. In 1967 lessthan 78%of Medicare beneficiaris were taking medications;
by 1980the proportion had grown to more than 00%. Over that sameperiod the averagenumber
of prescriptions per beneficiary grew from 10.4to 12.1 annually. Becauseprescription size(doses
dispensed)has increasedover that same period the growth curves cannot be compared, but the
averageprescription cost more than doubled going from S4.00in 1967to S0.05 in 1980 in 1904
the cost for Medicare beneficiaries wasover $10.00per prescriptioni"'
Although there are some state pharmaceutical assistanceprogram,"' Medicare doesnot 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. PerhapsMedicare use of health
maintenance organizations in the future may changethis 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.
The use of generic drugs may be an approach for patients and third parties to
digoxin).)I"
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
It's probably too early to appreciate the full
MD's expected to do so "within a few yeas.'
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 t did
t not indicate
whether wholeale cost or quantity dispensed had been controlled in the analysis.
A major activity now under legislative consideration and
s.PAYtMNTAMDRZD"tcSZtMa T.
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 costsassociated withjrescriPtion drugs.
Given the finite
the primary concern of government officials is the cost of such a provision.'
dollar, that Congress envisions for this benefit and the demographics of this benefit asa 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
of changes in clinical practice standards, and benefit
could allow for administrative consideration
t
from accumulated program experience"'
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 [seepg. 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 rateof ADRs among the elderly, successes
in thin program ought to have greatestbenefit 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 associatedwith 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
Proposals to
approach which will limit out-of-pocket health expenses to S2000 annuallyi"s
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 conceptsof 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 aspatient education services.
Medicare recipients havebeenable to join an HMO
MArturZNANCErrORAitZATtONS.
3ntHALTO
since April 1985. During the two years following enactmentof 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 instancesthe
actuarial basisfor capitation payments doesnot 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 campaignswhich made accessto enrollment sites
difficult for fail or handicaped elderly. It is clearly in the interest of HMOs to promote health
and prevent diseaseamong their members;whether medications becomean important facet of
their strategy remainsto be seen. There is someevidence that annual prescriptions per personis
approximately unchanged in older subscribers but declines amongyounger subscribers following
enrollment in prepaid health planssar
Interest in mail-order prescription services has increasedin recent
4 PhcAMACyseaivtcts.
years. Although its advantagesand disadvantageshavebeen debated in hearings and editorials.
rigorous evaluation of the risks and benefits is lacking. Costs, counseling, error rates,
that include
convenience and accessare the usual issuesaddressed. Proponentscite advantages
savingsdue to an economy of scale, better ability to monitontherapy becauseof less 'switching'
betweenpharmacies. and convenience for lessmobile 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 changesin 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 servicesand 'senior discounts' to attract the older patients, If such
programs succeedin 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 purposeis to detect potential medication problems and correct those thatneedattention.
One program haareported approximately ggq8of 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
Among 172 older respondents (age 60 or older) to a 1984
promoted or expected results.'"
survey, one-half reported purchasing a health product that did not work and just over one-half
of those (53%) suspectedit to be quack medicine. While appropriate cautions regarding
interpretation were stated,the authors pointed out that the elderly are particularly vulnerable to
of quackery becausethey are more likely to suffer from conditions
fraud and the consequences
for which many quack medications are promoted.
S.ADvERttstN. The claims that OTC us well us prescription drugs portray, either directly or
indirectly. to theelderly are an areaof continuing concern. Surveillance of the prescription drug
claims relating to the elderly that are madedirectly to consumersor through health practitioners.
will continue to sharean areaof high interest and surveillance by FDA.
New technologies in information management,drug products, and
E. Developing Technologies.
health service delivery bode well for improvements in drug therapy for the elderly. As
computerized expert diagnostic systemsbecomemore user-friendly, the pawer of knowledge
previously available only through years of experience should make extensive information
of the special needsof older
available to all that care for elderly patienasI Public awareness
citizens ha served to stimulate the application of new technologiesin areaswhich benefit the
elderly.
In the future, advancesin technology are expectedto result in the development of new dosage
forms and new drug entities that will be more convenient for older patients as well us more
A numberof novel drug delivery
specific and efficacious in their pharmacologic effects.......
systemsare currently being developediOs For example,transdermaldelivery systemscan extend
compliance. Biotechnology
in
improving
assist
should
and
therefore
effect,
a drug's duration of
advances are also expected to result in the development of numerous new therapeutic
to develop new drugs
working
are
currently
firms
pharmaceutical
of
A
number
entities, titi.n
0
that might reversecongnitive lossesin Alzheimer patientsui
of "new technologies' in health
units have been referred to as exam~ples
Geriatric assessment
services.and havegrown in numberand scopesince 19 79 i A 195Ssurvey of 104units found
that nearly half had begun operation during the previous two years,and two-thirds of the others
increasedtheir 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 relatedproblems in the elderly do not usually
occur in isolation. The several successful interventions reviewed here gave emphasisto a
particular outcome (e.g., compliance, polypharmacy, adversedrug reactions,cost savings),but in
most instancesthe intervention required multidisciplinary effort and cooperation, and effected
more than oneareaof need.
COMPLIANCE / The successof drug-related health promotion patient interventions dependson
relevance, individualization. feedback, reinforcement, and facilitation.1ta Ten strategies fof
reducing drug errors in the elderly werereviewed by Green et at in 1 9 g6 t Theseinvestigators
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
Color-coded weekly
strategies significantly improved compliance in comparison to controls. 1
medication packaging significantly reduced medication erron when compared to t color-coded
conventionally dispensed medications, medication counseling, and no intervention " 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
can favorably impact on the
Also. pharmacist provided drug information
physician.t4t""&"5
55
Avorn found improvement
prescribing of specific drugs or therapeutic classes of drugs.1i9 tt"
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
Finally, a controlled study showed that global prescribing practices were
pharmacy program."
favorably impacted by continuing education provided by clinical pharmacists and
pharmacologisss."
ADR REDUCTtON and SAVtNGS / Interventions by clinical pharmacistuan consultants in longterm care facilities (LTCFs) havebeen 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 unnecessarydrugs. and the incidence of adversedrug 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 ratesduring the time the consultant
was with the facilityi"a
A recent paper examining the cost-benefit ratio of pharmacistconducted drug-regimen review in LTCFs estimateda net savingsof 1220million nationwide la
Another study monitored adversereactionsin 2,771randomly chosenhospitalized patientsduring
1969-1976. Medications as well an indications for starting and stopping therapy were tabulated,
and recordsfor the 1969-72 period werecompared with those for the 1973-76 period. An active
surveillance andADR reporting program during the secondperiod resulted in a 61%reduction in
the number of patients affected by reactions to drug therapy; with the greatestreductions in the
two age bandsover 70 years of age(69%and89%)?"
A novel study evaluating the pharmociut asa prescriber of drugs to previously diagnosedLTCF
patients, found them to be more effective than physicians in terms of number of drugs
prescribed lower number of deaths,and increasednumber 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 homesconflicting schedules
limit opportunities for personal contact and direct dialogue amongprofessionals. Although drug
regimen reviews conducted by nursing personnel in Iown intermediate care facilities have
identified a variety of problems, widely variable physician responsivenessto 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 809hof laboratory test recommendations being
accepted.i"
In North Carolina an interdisciplinary team review approach to drug therapy
resulted in a reduction in the number of medications at one long-term care
recommendations
t5
facility. 9
V. Prlorities and Recemniceaded
Programs to AddressArea of Concern
THE AGING PROCESSand DRUG DEVELOPMENT / Basic researchinto the aging process
and the diseasesof aging is needed. Distinction betweenaging processes
and diseaseprocesses
is
not possible in many instances.m' Investigation into the physiology of aging will contribute to
needed understanding of pharmecodynamic changesand guide drug development specifically
beneficial to older patients. Health promotion and diseaseprevention initiatives should benefit
from this basicresearchand, perhapslead to the development of products that will enhancethe
quality of life in later years.
DRUG TESTING / In the past,there havebeen 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 beena steady increasein information about these
areasof 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
04
common for FDA new drug applications to include analysesrelating age with drug responses.
Evidently PhaseIll clinical trials are now less likely to have excluded subjects on the basisof
advanced age. At FDA, Dr. Temple expectsto havea formal drug testing proposal in place in
l987."' Although there are somedisagreements 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
(PhaseIV) 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 neededin order to identify agentsfor which
pharmacokinetic changesare 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 useand drug effects using specific epidemiological methodshas emergedin recent
years."' Interest in post-marketing surveillance (PMS)of drugs and their effects is evident in
severalsectors,including the government, the pharmaceutical industry, and third party Payors&"'
Investigations carried out oncea new product has been marketed IPhaseIV studies) can include
of spontaneousreports, additional clinical trials, cohort monitoring, and case
careful assessment
of efficacy and toxicity
control studiest'7 Two primary objectives of PMS are an assessment
under conditions of actual clinical use, and an evaluation of the relative impact on approved
indications."
There are a number of data-baseswhich investigators utilize to study drug use,some of which
werepreviously mentioned in this paper. Recently, there has beengreat 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 beenpublishedi'"
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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,
will continue to emerge and play an
encouraging signs that the field of pharmacoepiderniolojy
1
important role in knowledge of drugs and the elderly. "
LACK OF TRAINED PROFESSIONALS / Specialized knowledge of clinically important
pharmacokinetic and pharmacodynamic changes that often accompany the aging process are
It has been persuasively argued that many problems
needed for prescribing for the elderly.'"t'i
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.ti9a119t9si 5 At present there are 66 geriatric
medicine programs and 27 geropsychiatry programs in the U.S ' 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 associateddecline in
In addition adverse drug reactions and subsequent
the cost of drugs in nursing homes.
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
At least 10 schools
incorporate an AACP developed text on geriatrics in their courseworkb'u
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
will
nor pharmacyiM-iss0 m
independent exercised, there is agreement that neither medicine
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.
Among issuesusually associated with Medicare
REIMBURSEMENT FOR SERVICES /
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 approachto 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 possiblevariations 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 generalwe of medication among older women; an.
increase in the number of medications with advancing agecontinues 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 adversedrug reactions in
Polypharmacy (a major reason for drug interactions) and non-compliance
the elderly.
(particularly excessive dosing) can also contribute to the incidence of ADRS. It is often difficult
cause making advisable the use of lower initial does with careful dose
specific
the
to predict
escalation titrated to therapeutic response.
As new drugs designed specifically for geriatric needs are developed, as additional training
programs are funded, as new technology raiseshealth 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 tamperresistant 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
recently0 launched a demonstration project to train the
trainers in several ANNA regional locations to bring
the patient education on prescription drug messages to the
Black elderly and their families.
t

FDA/PHS Coordinating Committee on Women s Health TIssues
cosponsored the 1986 National Conference on Women s Health
"Contemporary
which included a separate panel session on the
0
In addition,
and Emerging Health Concerns for Older Women.
of importance
conditions
major
addressed
also
conference
the
to the older woman including osteoporosis, patient education
The proceedings
and communication, cancer, and nutrition.
from this conference were distributed to over 10,000 public
the country.
throughout
health professionals and educators
FDA/Key Agencies in the Public Health Service/National Osteoporosis
Foundation sponsored the 1987 FDA Special Topic Conference on
in a series of national fora under the
Osteoporosis as the first
National Conference on Woments Health Program to address the
Proceedings of this conference will
health concerns of women.
be published in PHS Re Ports and disseminated to over 10,000
The Agency has
public health professionals and educators.
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 witnesses, 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 Secretary 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 unanimous 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 resisting 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 comments on that?
Dr. SIMONSON. Yes, Senator Heinz. I would like to call your attention to a publication that was recently released by the Pharmaceutical 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 industry, 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 generally 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 statement I referred to several things that the Surgeon General's working 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 testing of drugs and the elderly-that is what we have just been talking about-especially sub-groups at risk.
Fourth, that all medical professional schools should include
courses on basic concepts of pharmacology, especially risk and efficacy 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 requirements 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 because 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 supporting a three-pronged approach. First, we should require physicians to demonstrate ongoing competence. Second, we should create
the tools with which they can get competence, by having universities-teach physicians on an outreach basis, the way the drug companies 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 computerized 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 utilization review component and requirement in both the House, and
even more so the Senate, on Medicare prescription drug benefit legislation, 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 opportunity 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 versions-I think it might have been the Senate version; I'm not
sure-which implied that there was a wealth of diagnostic information 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 mistaken 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 implying 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 operationalizable, either in terms of a commission that would have responsibility for figuring out the details, or something specific in the legislation 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 Secretary 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 universally 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 anything. 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 responsibility 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 participation 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 geriatrics.
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 pharmacology 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 physicians, you know, the statement I made earlier was, "You can legislate education requirements, but until you get it across to the primary care provider that he is out of the norm as far as his prescribing 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 Medicare 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 participation 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 something different with physicians, and I sure wouldn't neglect the patient 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 prescribing, but if you throw the fact that they are going to three physicians, 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 responsible 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 reviewing 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 important.
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 manufacturer 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 information. Only if the doctor is dyslexic or needs new eyeglasses can
you really understand why he doesn't avail himself of the opportunity 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 aggressive?
Dr. SIMONSON. I think probably the reason why that occurs is
that there are a number of prescribers that don't have a full appreciation 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 programs 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 minutes 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 medications at home.
Pharmacist Bob Eric, owner of Western Hills Pharmacy in Rapid
City, SD, provides his elderly clientele with a special medicine container for their weekly medication. The pills are placed in the appropriate 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. Unfortunately 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 current 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 geriatrics, in general. We have realized that this is an area of enormous 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 leadership role in supporting the creation of fellowships in geriatric
pharmacology, which now are in existence in a couple of institutions 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 everything.
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 noncompliance. 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 compliance.
The blister pack that you held up is one very good example of
helping patients to comply and helping them to take their medications 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 designed 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. Generally that has had a very good impact on decreasing improper prescribing. 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 another 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 reducing 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 misprescribing 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 elderly-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 certain seasons of the year. You can easily become addicted and dependent 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 example. 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 particular-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 somebody's life. That doesn't get better with chemicals.
Senator PRESSLER. Mr. Chairman, I have a couple of extra questions 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 questions 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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ONE
NONCOMPLIANCE CAN OCCUR WHEN THE ELDERLY TAKE MORE THAN
CHRONIC
PRESCRIPTION DRUG AT THE SAME TIME TO CONjTROL MULTIPLE
AVERAGE
AN
TOOK
WOMEN
OLDER
STUDY,
FOR EXAMPLE, IN ONE
CONDITIONS.
AT THE SAME
OF 5.7 PRESCRIPTION DRUGS AND 3.2 OVER-THE-COUNTER DRUGS
TIME.
DIFFERENT
TAKING A LARGE NUMBER OF PILLS THAT ARE IN MOST CASES
DIFFERENT
SIZES, SHAPES, AND COLORS CAN BE CONFUSING TO THE ELDERLY.
TAKING THE
IN
ERROR
OF
PROBABILITY
THE
INCREASE
DOSAGE SCHEDULES CAN
COMBINING PRESCRIPTION DRUGS AND
MEDICATION AT THE WRONG TIME.
FOOD-DRUG
OVER-THE-COUNTER DRUGS CAN RESULT IN ADRs, NOT TO MENTION
INTERACTIONS.
THE
MULTIPLE CHRONIC ILLNESSES THAT OCCUR IN OLD AGE CAN FORCE
WHO UNKNOWINGLY
ELDERLY PATIENT TO VISIT NUMEROUS MEDICAL SPECIALISTS
A
OF
THE BENEFITS
PRESCRIBE MEDICATIONS THAT EITHER COUNTERACT
ADVERSELY WITH
MEDICATION ORDERED BY ANOTHER PHYSICIAN OR INTERACT
BETWEEN THESE
COMMUNICATION
OF
LACK
MEDICATIONS.
OTHER PRESCRIBED
CAN FURTHER
SPECIALISTS COMPOUNDED BY AUTOMATIC REFILLS OF MEDICATION

INCREASE THE ADVERSE EFFECTS OF MEDICATION.
IT IS TIME TO MOVE TO REDUCE THE HIGH INCIDENCE OF ADRS.

OF THIS
EDUCATING HEALTH CARE PROVIDERS AND INCREASING AWARENESS
THE RIGHT DIRECTION.
PROBLEM CAN SURELY BE CONSIDERED A STEP IN
CAN ALSO UTILIZE OTHER WAYS TO ATTACK THIS PROBLEM.

THE FEDERAL

DRUG ADMINISTRATION

(FDA)

WE

MUST BECOME MORE SENSITIVE

LABELS
DRUG PROVIDERS
FDA-APPROVED
MANY
OF THE ELDERLY.
HEALTH CARE
TOTENEEDS
CIYSFNOF THE TE
OFKEE~Ry
NED
TO TH
WHICH ADVISE PHYSICIANS, PHARMACISTS AND OTHER HEALOFTHCAE PROVIDER
FRAIL
THE
THEY DO NOT ADDRESS SPECIAL NEEDS OF
ARE INADEQUATE.
IT IS TIME FOR THE FDA TO CONSIDER SPECIAL
ELDERLY POPULATION.
LABELING THAT WOULD CONTAIN SPECIFIC WARNINGS AND PRECAUTIONS TO THE
ELDERLY.
TAKE INTO ACCOUNT
LABELING AND PACKAGING OF PRESCRIPTIONS SHOULD
WHY NOT PROVIDE THE
THE VISUAL IMPAIRMENT OF MANY OF THE ELDERLY.
THAT ARE
INSTRUCTIONS
READ
TO
EASY
TYPE
LARGE
ELDERLY READER WITH
PRINTED WITH COLORS THAT ARE EASY TO SEE?
SENIOR CENTERS, DAY
AREA AGENCIES ON AGING, STATE UNITS ON AGING,
ACROSS THE COUNTRY
CARE CENTERS, AND LOCAL COMMUNITY ORGANIZATIONS
IN SUCH A
PROGRAMS.
BAGCOULD BE ACTIVELY INVOLVED WITH UBROWN

TIME TO EXAMINE
PROGRAM, PHYSICIANS AND PHARMACISTS VOLUNTEER THEIR
BAGS BY THE ELDERLY.

THE MEDICATIONS BROUGHT TO THEM IN BROWN LUNCH
POTENTIAL PROBLEMS COULD BE DETECTED EARLY.

BE USED TO ASSIST
NEW TECHNOLOGY AND USER FRIENDLY DEVICES COULD
THEY RESIDE AT HOME IN
THE ELDERLY IN TAKING THEIR MEDICATION WHEN
PHARMACY
PHARMACIST BOB EHRKE, OWNER OF WESTERN HILLS
THE COMMUNITY.
IMPORTANT SERVICE TO HIS
IN RAPID CITY, SOUTH DAKOTA PROVIDES A VERY
MEDICINE
SPECIAL
A
WITH
HE PROVIDES THEM
ELDERLY CLIENTELE.
PILLS ARe PLACED IN THe
CONTAINER FOR THEIR WEEKLY MEDICATION.
A PHARMACIST
APPROPRIATE TIME OF DAY AND DAY OF WEEK COMPARTMENT.
THE WEEK WHEN IT IS BROUGHT
OF
END
WILL CHECK THEIR CONTAINER AT THE
BEFORE
AGAIN, POTENTIAL PROBLEMS CAN BE DETECTED
IN TO BE REFILLED.
,
SERIOUS INJURY CAN OCCUR.
OF DRUGS TAKEN BY THE
DRUG THERAPY PROGRAMS TO REDUCE THE AMOUNT
COULD BE ENCOURAGED BY
ELDERLY IN NURSING HOMES AND IN THE COMMUNITY
PROJECTS AND
PILOT
OF
FUNDING
THE FEDERAL GOVERNMENT THROUGH
EDUCATION PROGRAMS.

MR. CHAIRMAN.

I APPRECIATE THIS OPPORTUNITY TO PRESENT MY VIEWS

HELP OF
WE CAN CONFRONT THE PROBLEM EASILY WITH THE
ON THIS PROBLEM.
THEMSELVES.
PHYSICIANS, PHARMACISTS, NURSES, AND THE ELDERLY
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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
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SPECIAL COMMITTEE ON AGING
DC 20510-6400

Dl-l"-DWASHINGTON,
S

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 fiveyear-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
We would appreciate your limiting
length you deem appropriate.
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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SPECIAL
COMMITTEEON AGING
WAS HINGTON. DC 2051t0 4400

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
Chairman
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DEPARTMENT OF HEALTH &HUMAN SERVICES

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 Mayand 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.
Weare sending a similar letter to Senator Heinz.
Sincerely yours,

v
Cannon
Assd'ciate Conmissioner
for Legislative Affairs

-
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Item 4

DEPARTMENT OF HEALTH &HUMAN SERVICES

Publi Health Se-kce
Foodad Dwg Admonwmraion
RockaileMD 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 wemight
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

124
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 NewDrug 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, FDAprovides 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
in
is
by

addition, we now have more knowledge regarding the effects of drugs
older Americans through post-marketing surveillance monitoring which
primarily based on adverse drug reaction reports generally submitted
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.
FDAhas 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, FDAhas 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. FDAis coordinating the worksession entitled
"Medications and Geriatrics." Attached is a copy of the work paper
that is being used at this session.
Another FDAactivity for improving the use of drugs by older Americans
is in patient education. FDAhas 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
some240 health organizations. FDAand 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 womenand 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 FDAand 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.

125
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 FDAConsumer 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 FDAon 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. Weare now considering the
utility of incorporating some of the Parke-Davis materials into
programs for the elderly. In fact FDAintends 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 tamperresistant 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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DEPARTMENT OF HEALTH & HUMAN SERVICES

Feed andDrug 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 FDAintends 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, FDApublished a newdraft "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 NewDrug Applications have already included
such analyses, and the guideline is already widely used.
Nowthat 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 howto use drugs safely and
effectively in older patients. I assure you that wewill continue to
make progress in this important area.
Weare sending a similar letter to Senator Melcher.
Sincerely yours,

and DruPh.D
nk
Commissin
ssioneloP dod and Drugs
Coui
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QUESTIONS TO AND ANSWERS FROM WITNESSES
Item 1
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April 27, 1988

Jerry

Avorn,

M.D.

Director
Program for 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
Your
Drug Reactions: Are Safeguards Adequate For The Elderly?".
excellent testimony very strongly underscored the pressing need to
of
the
potential
are
fully
aware
providers
health
care
ensure that
dangers of inappropriate and excessive prescribing of drugs for
For your information, I am enclosing a news
older Americana.
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
Therefore, the Committee would very much appreciate
important.
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?
If you believe that a demonstration program is still
2.
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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April 27, 1988
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With regard to costs, can you estimate for us the cost of
3.
such a demonstration project, and is it possible that this project
would realize any financial savings or, at least, pay for itself?
If such an education outreach program were to be established
4.
nationwide, what do you imagine the potential savings could be to
the Medicare and Medicaid programs, as well as to the beneficiaries
themselves?
During the course of your education outreach studies, what
5.
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?
As to what is available now in the way of information to
6.
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?
In your testimony, you briefly referred to an ongoing study
7.
What have been your
of medication misuse in nursing homes.
findings to date in this study?
Why is there not more testing of drugs in the elderly prior
8.
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
Should you have any questions regarding this
it is available.
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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HARVARD MEDICAL SCHOOL
PROGRAM FOR THE ANALYSIS OF CLINICAL STRATEGIES

643 Huntington Avenue

_'

July 13, 1988

Boston, Massachusetts 02115
(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
Oommittee, and I stand ready to help further this important effort in
that I can. My colleagues and I appreciate the leadership role which
Committee has taken in this pursuing matter, and congratulate on your
thus far.
Sincerely,

terry fivorn, M.D.

ate Professor
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any way
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efforts
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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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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 excessive prescribing in this nation. Physicians must be accountable for their prescribing 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 successfully. 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 reaction, 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 utilization review become an integral part of nursing home facilities' quality assurance 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-evaluate 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
pharmacistdevelop 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 negative 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 chemically or psychically restrain these patients unless they are a threat to themselves 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 replicated 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 understand in concept but does require diligence in application, concurrent review,
and a determination on the part of the facility that each patient's drug treatment regimen is optimal.
J.SincgrI

MD P.C.

.W. 4 linger, M.D., P.C.

105 GAY STREET.ERWIN, TN 37650
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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
Your
Drug Reactions: Are Safeguards Adequate For The Elderly?".
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
What should the pharmacist's
reducing adverse drug reactions.
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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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?
You wondered in your statement how many elderly people
5.
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
I believe
there any kind of empirical data on that question?
such information would not only help prevent that kind of
lives
save
well
could
situation, assuming they exist, but
through some sort of intervention. If such information isn't
available, do you have any suggestions as to how we could obtain
it?
How serious is the problem of poor patient compliance,
6.
especially as it pertains to the use pf non-prescription, overthe-counter medications taken while an individual was also
taking prescribed medication?
In your testimony, you briefly referred to an ongoing
7.
study of medication misuse in nursing homes. What have been
your findings to date in this study?
Why is there not more testing of drugs in the elderly
8.
prior to marketing?
We appreciate your taking the time to answer these
questions and will, of course, forward you the final hearing
Should you have any questions
print as soon as it is available.
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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Senator John Melcher, Chairman
U.S. Senate Special Committee on Aging
SDG-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. Wetalk 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 homeadmission.
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 homehealth 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 sametime 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. Wealso 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 homethan 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 homedetailed 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 homehealth 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 HumanServices 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. Howthese components can best be
integrated to benefit the elderly patient has yet to be determined
however. I support the development of a HHSfunded 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 homeit 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
patients like the one above to know
guess how often. I certainly don't
patients, however I do feel that it
would like to admit.

melodramatic for I have seen enough
that it does occur but one can only
think that in occurs in thousands of
does occur more frequently than we

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. Howserious 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-thecounter (OTC)medications. This type of interaction is common. It is
well known that many commonly used OTCmedications 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
mayinteract 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 OTCstatus.

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 homepatients 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 HomePharmacy 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 homepatient is the interdisciplinary review of the entire
patient.

Question 8 Whyis there not more testing of drugs in the elderly prior to
marketing?
Response: Somepharmaceutical firms voluntarily perform geriatric research
studies prior to marketing a drug. This research maybe designed to
develop geriatric dosage guidelines or to learn howa 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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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
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by
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1.0.
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

important to realize that the aging population

is

55 years old and over constituting the

itself is aging, those

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
In once recent study (Anderson

or more chronic diseases.
Excerpta Medica 5:26,
it

.J,

1982) of 102 elderly hypertensive patients,

has been shown that almost 40% also suffered from degenerative

joint disease (osteoarthritis),
diabetes mellitus.

Thus,

disease.

cerebrovascular

40% of the elderly is the rule,
often,

some 25 to 30% suffered from

20% 'rom congestive heart failure,
multiple pathology in

angina,

rather than the exception.

elderly suffer from hypertension.

or

about 30 to
Most

As many as 40 to 60% of

elderly are thought to suffer from this problem, which is a risk
factor for cardiovascular,

roles.

females :han in

cardiac and cerebrovasoular problems
Hypertension occurs more often in

and ought to be -reated.

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.
population,

Chronic disabilities occur in
but in

15% of the total US

66% of those 85 years old and older.
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Where are the Elderly?

1.3

or 1.4 million, are cared for

Only about 5% of the elderly,
However,

in nursing homes.

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.
may lose "independent"
progresses or if

status ,hen

However,

she

coronary artery disease
She may then be

osteoarthritis gets worse.

unable to pursue activities of daily living, such as shopping,
Worsening of a disease process may

threatening her independence.

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.
average, the caregiver's age is
age and many,
Often,

On the

slightly more than 60 years of

indeed, are as old as the patient being cared for.

'caregiving"

involves 124 hrs/week.

Caregivers,

therefore, are often exhausted ard depressed,

needing themselves

multiple medications.
2.0
2.1

DR80 USE 'OR AND BY THE ELDERLY

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
The data base is poor.
facturers'
dispensed.

Often,

sales, or sales by wholesalers,
Actual

products.

data are based on manu-

use data are scarce.

or on prescriptions
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It

is known that elderly often lack financial resources
Some studies have

needed to purchase prescription drugs.

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
Nevertheless,

is

it

generally agreed that the elderly

use.
(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,
refill
refill

but there were 254 million

contrast, new prescriptions outranked

prescriptions

(in

prescriptions

for those under 65).

Yet,

1987),

In. one study (Br Med J 294:289,

questions remain.

underreporting of

medications was common and increased as the number of prescribed
drugs increased.

En general,

it

is

felt that there is

a

still

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
2.2

drugs.

"ariability of Drug Use:
Drug use varies significantly

the age of the patient.
homes.

i'th the site of care and with

Drug use is probably highest in nursing

About 45% of patients over 65 in US nursing homes are on

five of more prescription drugs a day (Table I):

TABLE I
PRESCRIPTION DRUGUSE
Age/Location of Patient
No of RN Products

65+/NH 1%)

65+
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
supplements).

,antihypertensives,

digoxin,

potassium

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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represent 12.5% of all psychotropic drugs

Major tranquilizers

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 DRUGCATEGORIES

65+/NH (%)

Drum Cateomrv

65+/
non-NH t)

65-(%)

Cardiovascular
35.2

Beta-blockers

4.4

17.8

Ca antagonists

2.9

8.6

8.6

Vasodilators

29.5

26.5

16.2

Digitalis

29.2

12.5

5.4

Antipsychotios

60.5

12.5

14.8

Anti-anxiety agents

17.1

59.0

51.0

Antidepressants

12.3

16.0

18.1

Psychotropics

The prevalence of antipsychotic drug use apparently varies
usage increasing with nursing home

widely among nursing homes.

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
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/triamterene

Codeine/APAP

Estrogens

Bank

The two antipsychotics
rank high in

(haloperidol and thioridazine)

which

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 antiinflammatory drugs).
2.3

Possible Future Chances:
Major changes (and concomitant cost increases?)
the field of hypertension management.

anticipated in
example,

For

a committee of the American Society of Hypertension
reported at the 1987 meeting

Norman Kaplan,

chaired by Dr.

(ASH),

are

in New York that selection of a diuretic in

the step-care

approach to the management of hypertension seems increasingly
For most patients,

inappropriate and outdated.

of age,

race,

coincident conditian

hyperlipidemia,

suckl as hyperglycemia or

or by renin profiling.

Among antihypertensive drugs,
calcium antagonists is
example,

first-querter

rising 'ast

the use of ACE inhibitors and
(in

sales tor calcium antagonists were

(1987.

In general,

19B6.

Cost Effective:

Still

Prescription Drugs:

For

the overall market).

$146 nillion, up 24% from the same period in
2.4.

treatment should

selected empirically or on the basis

begin with a single agent,

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

need for surgery.

first

year of use by reducing the

it has been estimated that lithium

Similarly,

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,
associated with a reduction
procedures.

was

in expenditures for hospital-based

This latter point is of extreme importance.

27 million elderly,

Of the

approximately 25% can probably expect to be

stricken with cancer.

Antineoplastic

when patients are cared for in

agents are covered only

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.

these drugs could be administered

Yet,

in the hone at considerable

savings to the system.
3.0

ONE OUTCoME OF MtDUTIPLE 0R10

3.1

Prevaience of Adverse Drug Reactions

USE:

ADVEBsE 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:

last a years,

57,005

reports,

a ten-fold increase over the

going to over 100,000 in a few years).

involve well-krnown drugs.

One-third of

reports involved elderly,

311

Most

ADR hospitalization

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.
effect of acetylcholine,
as an undesired

Many drugs that block the

either as a primary

(adverse reaction)

treatment of Parkinson's disease, insomnia,
depression,

and psychoses.

(desired) effect or

effect, are used in

the

nypertension,

Drug-induced dementia is

colds,

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,

considerable degree.

especially -minor" symptoms,

of chronic disease management to a

reduce the cost-effectiveness

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.
intimate knowledge of a drug's action,

This demands an

which is perhaps lacking

at times.
has been an important parameter of

While quality-of-life

for severe diseases (cancer, renal

clinical decision-makinr
failure)

for some time.

has now been recognized that, given

it

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
recognized.

For example,

still

not universally

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.
specialIsts')

Phare-cis-s'

(and other health care

intervention and comoplance efforts have proven

that this problem can be alleviated to a large degree.
thouga,
3.2

are limited due to lac

possible Reasons

Efforts,

of reimbursement policies.

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,
services and medical fields.

affecting both human

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).

149
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
economic",

age as a basis,

or "dependency"

rather than "functional",

"socio-

status (Table Vex
Table IV

.GE-RELATED CHANGES AND THEIR POSSIBLE EEFFECTR ON ACTION OF ANTINYPERTENSIVES
.roan/SYstem
!rain

,rdioascular

Renal

Chance with Ace

passoible Effect

Cerebral blood flow
decreased by 25%
cerebral autoregulation impaired.

Use drugs that preserve cerebral
hyperfusion
blood flow. Caution:
stroke (?)

Increased permeability of blood/Drain
barrier

Exaggerated CNS effects by lipidsoluble drugs: clonidine, methyldopa,
metoprolol, propranolol

A poor homeostatic
Impaired
system.
control and vascular
reactivity.
Deterioration of conducting system.

(?)

drugs that interfere with
Caution:
interfere with cardiac impulse (beta
blockers).

Between ages 20 &80,
a 90% loss of vessel
elasticity E distersibi'litv

Greater fall in BP with decreased in
Inoreased risk to
blood volume.
hypotennion, hypovolemia

Baroreceptor sensit vity secreased.

Alte.ed compensatory mechanism drug
induced fall in 9?.

Vascalar aging (corsi=
arzh( . attenuated betaadrenegrgc resp.nse,
blunted postura: inflexus, decreased body
water, varicose veins,
etc.

lnorsesed risk to drug-induced orthoCaution with
stot_; hycotension.
diuretics, ganglcnic blockers,

3y age 90, GFR deRenal
creased by 25S.
blood flow by 50a.
Tubular funrtion decreased by 7% per
decade

v.S.Sci:z.0rs

Atility to adjust sodium balance is
sodium depledecreased. Caution:
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.

150
Table V
NEW APPROACHES To TI'SAGED
New

lAd

Care Objectives

Disease Specific
Approach

Intervention Options
Management Plan
Chronically Ill

Elderly, Old

Aging,

Dependencya
:rndependent

Dependency threatened
Dependency delegated
Dependent
medically

economically
socially
Kidney Impaired
Liver Impaired
Medically Vulnerable
Shared Responsibility

Individual
Responsibility

Maintaining Reserve Capacity
Provider-Assisted

Self-Care

aHas also been expressed as follows:
a.
b.
c.

d.
e.

Fully capable in necessary areas
could use assistance in areas such
Capable but frail:
as shopping
subject to temporary
Intermittently incapable:
situational crises of moderate acuteness (cannot shop
in inclement weather; exacerbations of medical
disorders such as arthritis
severe irpairment of
Incapable _n important areas;
vision; non-ambulatory due to amputation
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
caregivers)

and poor supervision.

(as well s

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

4.1

RECOMMENDATON5

FOR CONGRESSIONAL

ACTION

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,

1986, by the Institute of Medicine,
Academy of Science.
'sho,.kncly

in

an arm of the National

The report found that patients received

defzcient" care in many nursing homes that receive

Federal funds for Medicare and Medicaid patients.
noted that patients in

The Institute

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.
to tacflitate

Perhaps these hearings can serve

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,

evaluation,

and the development and dissemination of educational

i.e. the creation of a data base, its

materials based on the continuously updated data base.
and most importantly,

Finally,

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.

ameliorate the problem.

That,

alone, will not serve to

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 ormene care:
Hone care is

the elderly.

The Heroine Rome Without Walls:

the fastest-growing sector of health care for

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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socio-econosic support.

more serious probles in

Dr.

Butler,

suggested the creation of the "Teaching Nursing

some rime ago,

The nursing home population will remain static, not least

Home".

because there will be a shortage of nursing home beds and nurses.
creation of the concept of the "Teaching Nursing Home

Thus,

It

Wrtnout Walls" must be a major priority.
with NIA's call for an interdisciplinary,

will correlate well

community based long-

term care system.

is

important to point out here that management of drugs

is

It

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".
Pharmacopoeia has approved "Med-Pak".

The United States

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

This packaging could also be used to create a data

medications.

base on actual use of drugs and for drug utilization review.
4.3

Support aon

Evaluate.
In

review,

1974,

Expand the Role of the Pharmacist:

the Federal government mandated that pharmacists

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"
General

economically,
HCFA,

base.

ICF patients,
In

(June 25,

1980),

the Comptroller

found these services effective clinically and
but also pointed to the need for an expanded data
in

1987, expanded the role of pharmacists to include

but the problem of a knowledge base remains.

the meantime, requests to the MRS Secretary have pointed

to the need for the same function in the home care sector,
many of these patients
seen in

since

suffer from problems very similar to those

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.
pharmacists particiapted in the states of Maryland,
West Virginia,

Delaware,

and Pennsylvania.

About 200
Virginia,

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
role.

service

At a recent meeting on geriatric pharmacology in

Baltimore,

co-sponsored by the NIA,

the teaching functions

it

was reported that much of

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.
these issues urgently,

The NIA should be directed to address

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 postmarketing 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.
used these data,
exampie,

To a degree,

individuals have already

but only to a small degree.

although it

One outcome, for

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,
overlooked.

other likely data bases should not be

For exampie,

data bases created by large nursing

home chains might be available, as may be those from large mailorder 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,
(Puget Sound,

for example).

specific data base
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An Example No. This pate Base Could be Created

4.4.1

as an

University of Maryland,

Using the School of Pharmacy,

one could suggest the following sequence:

example,

Drug Policy Center:
Pharmacy,

Recently established at the School of

Associate Director,

its

Palumbo,

Dr.

second of two major federally-financed

has completed the

studies on drug use in

The Center is a joint effort of the School of

nursing homes.

This

Pharmacy and the UMBC Policy Sciences graduate program.
unique combination places the Center in

an ideal position to

respond to and evaluate problems such as those being addressed.
collect
The Center could be charged (with appropriate funding) to
sector
care
long-term
the
in
use
drug
Medicaid and other data on
The data base would then be evaluated in

and analyze these data.

conjunction with The Center for the Study of Pharmacy and
Established some eight years ago,
Therapeutics for the Elderly:
the Center has as its

researcn (Pharmacology,

gerontological
and major,

primary function the facilitation of
A second,

Pharmaceutics).

function of the Center is the development of

educational programs.

It

discharges that responsibility in

One is the collection and dissemination of

several ways.

appropriate information through its

ElderCare Newsletter, which

now reaches approximately 29,000 health care professionals
attachment).

Through its

has developed and continues to do so,

the Elderly, it

directed to the consumer,

(see

Parke Davis Center for the Education of
pamphlets

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

and the
audiovisual tapes, describing drug use for the elderly
national
on
shown
been
have
which
of
both
concerns,
elderly's
television in

some 40 states.

Finally, through its

Elder Health

HHS
Program, which has received an Award of Merit from the
This program has
Secretary, it addresses consumers directly.
been replicated in many states.
The Center also addresses educational needs of professionals
on a
by originating and presenting continuing education programs
local, state, national,

and international level.

Furthermore,

(in
the Center supports several residencies and fellowships
the
term care, home care, and drug dosage development for
elderly).

The Center would refer back to the Drug Policy Center
appropriate information for formulation of policy
recommendations.

long-
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Funding and Oversight:

4.5

It

is

proposed that efforts such as those outlined about be

funded and supervised by the National Institute on Aging.
it

is

While

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
Council.

It

is

current National Advisory

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

prepared practitioners,

committee).

Pharmacy-educated

and

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,

NIA call for an interdisciplinary,
system.

It

is

in

concordance with the

community-based long-term care

would then have the means to help originate and

coordinate such a system.
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I ten 2
AGING COMMITTEE TESTIMONY

SENATE

IN PRIVATE CONSULTANT PHARMACYPRACTICE-

TESTIMONY OF DR J DAVID MCCAY,

LITTLE ROCK, ARKANSAS
BEFORE SENATOR JOHN MELCHER
SENATE SELECT COMMITTEE ON AGING

CHAIRMAN,

FOR MARCH25, 1988 HEARING
ARE SAFEGUARDS ADEQUATE FOR THE ELDERLY

ADVERSE DRUGREACTIONS:

TESTIMONY
My name is

David Mccay. I graduated from Pharmacy School in 1965

and have practiced pharmacy
President

Pharmaceutical

of

contracts for pharmacists

Buyers,

a

Inc,

I

of that time.

for most

Arkansas

in

serving the nursing home market.

am

negotiates

which

company

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
My perspective is certainly not unique but it should prove to
elderly.
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
This meant that as a retailer,

to nursing homes).

information

drugs and

getting

efficiently

to

I was charged with

this

segment

the

of

the drug

population while as a consultant I was charged with reviewing

regimens of the same people with a view towards "optimizing" their drug
use.

my term and it

Optimizing is

describes my perception of my job as

to work with the physicians and nursing

a consultant pharmacist which is

staff to assure that all patients are getting the drugs that they need
This includes making recommendations when too many

when they need them.
drugs

are being prescribed or when drug

As a provider,
some

use

is

inappropriate

for

patients

in

I was asked to fill
some months

as many as 30 prescriptions for

and to absorb

the

families,

costs when

third parties or the patients couldn't or wouldn't pay the bill.
I have been ignored,

consultant,
physician

to

experienced

any

( such as drug interactions or adverse reactions).

other reason

consider

reducing

As a

cursed and belittled for simply asking
have

also

lowest paid workers in

this

a patient's

great warmth from some of the

drug

load.

I

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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am

I

hearing,

this

of

topic

to the

respect

With

not

convinced that safeguards can be designed that will protect our elderly
from ill

conceived drug regimens as long as physicians

practice

without

demonstrating

concerns of elderly patients.
the

that

caveat

It

It

the

are allowed to

physicians.

with

needs

special

would be simplistic

lies entirely

fault

vastly more complex than that.

of

a knowledge

would be a mistake,

and

to say without
issue

The

however,

is

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

all age groups over 55.

in

but are
setting,

expected to

increase

should come

it

have been inundated with

over

age

of

trends will not only continue

These
the

20 to

next

that all

as no surprise

increases

exponential

and

in

information

our

has mandated that

complex

and

this

is

base,

In

the one

specialization.

The

that no physician can be all things to all patients
physicians be

all

What has not been recognized by the AMA is
as

In

providers

information that the physician.

solution that seems to apply to all disciplines
AMA has recognized

30 years.

healthcare

to new technology and no

information relative

one has been asked to absorb more
this

within the

There has been a concomitant explosion of the numbers of

last 30 years.
people

regimens

techniques and treatment

diagnostic

of new drugs,

the elderl

There has been an explosion

a recent phenomena.

relative to drug use is

just

as

important

certified

in

some

specialty.

that drug management is

as other

diagnostic

and

just

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 MANAGEMENTOF DRUG REGIMENS ONTO THOSE TRAINED TO DO
THE FOLLOWING:
1. EVALUATE ANY SPECIAL NEEDS OF THE POPULATION SEGMENT BEING
TREATED.
WITH RESPECT TO ANY INDIVIDUAL DRUG, BE ABLE TO WEIGH THE
2.
RISES VERSUS THE BENEFITS TO THE PATIENT.
WITH RESPECT TO COMBINATIONS OF DRUGS, BE ABLE TO PREDICT THE
3.
DRUG-DISEASE OR DRUGLIKELIHOOD OF DRUG-DRUG, DRUG-FOOD,
LIFESTYLE PROBLEMS.
WITH RESPECT TO ALL OF THE ABOVE, BE ABLE TO RECOGNIZE WHENA
4.
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.
can be
the elderly
in
drug problems
my experience,
In
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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I am familiar with some patients in

treating every problem with a drug.
homes with in

nursing

work through their

counseling aimed at helping the patient

very little

with

that all complaints are treated with drugs,

that I can gather is

problems.

The best information

excess of 30 drug orders.

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

I refer to two situations...

in this instance.

diagnosis

A. A tendency to group a variety of illnesses under the

Many organic and iatrogenic problems have symptoms

of SENILE DEMENTIA.
which

resemble

Many

dementias.

more

when

develop

problems

process".
presenting symptoms are considered "just part of the aging
associated
problems
meaning
purpose
our
B. latrogenic disease (for
with drug use) is

a problem of major proportions in the elderly.
of people over 55

that 7% of all hospitalizations

What we know is

are due to drug related disorders.

What we don't know are the costs

this are fairly easy to assess.
associated with drug disorders

The economic and social costs of

These

that go unhospitalized.

are

real costs which have remained unnoticed by our out-of-site-out-ofLet me describe a generic situation which
mind mentality.
illustrates my point.
"One advance in diagnosis and testing has pointed out that certain
body and which
classes of diuretics (drugs used to remove fluid from the
treating high blood pressure and some heart diseases)

are valuable in

can cause a depletion of the body's potassium reserves.
importance of potassium in many body functions,
cause severe,

even life threatening problems (high
Not everyone

be even more dangerous).
manner,

however,

draw blood and test for serum potassium levels.

supplement without benefit

of the

potassium levels can

responds to diuretics

and the only way to know for sure is

into the trap of giving everyone who is

Because

low potassium levels can

It

is

this

in

to periodically

quite easy to fall

taking a diuretic a potassium

of supporting

(see note at

labwork

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'
on
blood pressure returns to normal and Dr Smith decides to leave her
Furosemide
potassium in

indefinitely.

Because

is

known

to

deplete

some patients, Dr Smith adds a potassium supplement to mrs

Jones drug regimen.

Now as is

side effect of gastrointestinal
is

Furosemide

often the

case,

potassium has

a major

irritation and within 40 days mrs Jones

complaining of stomach pain and the nurses are reporting blood in

her

irritation

but

stools.

Dr

Jones

knows

that

potassium

can

cause

GI
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symptoms with the potassium use and decides

mentally connect Mrs Jones'

prescribes

an

developed

has

she

that

instead

ulcer,

he

an Antacid

to

the

treat

To

ulcer.

acid production,

on

to cut down

Tagamet

he does not

the potassium,

since he started

of the time lapse

because

neutralize any residual acid and Valium to treat what he considers the
Because of a peculiar reaction that

psycogenic origins of the "ulcer".

two

within

together,

given

She wanders into other people's room and has

anorexic and disoriented.

started

geri-chair ........

"

a

in

and restrained

drug

it

important to note that although this is a dramatization,

is

It

early

having

as

evaluated

is

an antipsychotic

on

is

Alzheimers,

She

combative.

and

frightened

become

confused,

has become

Jones

mrs

weeks,

are

(such as valium)

often occurs when Tagamet and certain other drugs

represents an amalgam of problems that I and many other consultant

guess

only

this

cost of

the

at

My feeling is

quality of life.

dollars and diminished

in

situation

type of

I can

reviews.

course of our

the

have noted during

pharmacists

of

terms

the

that

cost would appall even the most hardened observer.
Many physicians have built practices and acquired

3. TIME CONSTRAINTS.
lifestyles

choice

they had little

physicians,

in

older

for medical

this as the demand

What I have seen develop

care outstripped their ability to provide it.
in the nursing home industry is

the

of

For most

loads.

patient

large

on

based

a fairly common system where a physician

leaves permanent orders for drugs to meet every anticipated need of the
patient.

In

avoids

he

this way,

nurses

from

calls

many

for

asking

orders to treat various complaints.
largely a nursing home

4.BEHAVIOR MODIFICATION I believe that this is
phenomena

loud,

agitated,

whereby

or

disoriented

patients

are

given

sedative doses of tranquilizers to render them more manageable for the
nursing

staff.

patients

are

a

is

This
simply

proximity to other patients.
patterns

altering behavior
those around him is

of

problem

too agitated

or

In

degrees.

combative

to

instances

many

in

function

close

The line between "chemical restraint" and
for the patient's

imprecise at best.

safety

safety of

and the

is important that the members

It

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.

of my goals

One

in

this

making

report

is

to make

this

committee aware of the difficulty in keeping up with the advances in the
medical profession.
time

keeping

up

With respect to drugs,

with

all

of

the

new

even pharmacists

information

on

have a hard

drug

actions,
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reactions and interactions.
be operating

in

It

is

no surprise then that patients would

a void where medicines are

concerned.

Even with the

best efforts of Physicians and Pharmacists to educate

patients on the

use

and

abuse of

drugs ( by abuse,
appropriate

their drugs,

all too often patients

I mean misuse which can be overuse,

use).

What

is

disturbing

is

that

as

do abuse

their

underuse or inpatients get

older,

their use of prescription drugs increases and with the increase in drug
use comes an increase in

the opportunity for abuse.

tends to manifest itself

in the following manners:

1.

Underuse-

In the elderly, it

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

laxatives or controlled substances to the old "if

habituation
one is

to

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

prescription drugs or foods without first
Pharmacist

resulting

in

harmful

or non-

consulting a Physician or

interactions.

It

includes

drugs for problems for which they are not intended,

using

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.
if

The costs are likely to be ones that could be avoided

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 BLAMEFOR 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,

ANSWER IS IN EDUCATION.
MAKERS IS TO FIRST

OUR JOB AS PROFESSIONALS

IDENTIFY THE PROBLEMS AND THEN

THEIR SOLUTIONS WHICH MAKES BEST USE
DISPOSAL.

I BELIEVE THE

AND YOUR JOB AS LAW
CHART A COURSE TO

OF THE AVAILABLE

TALENT AT

OUR

FOR THE PROBLEMS ASSOCIATED WITH DRUG USE IN THE ELDERLY,

I

WOULDSUGGEST THAT AT LEAST PART OF THE SOLUTION WOULDBE TO IMMEDIATELY
INVOLVE
REGIMENS.

PHARMACISTS

TO

A GREATER

WHERE THIS HAS BEEN DONE,

EXTENT

IN

THE

MANAGEMENTOF

DRUG

IT HAS PROVEN EFFECTIVE IN REDUCING

COSTS AND OPTIMIZING PATIENT'S HEALTH.

WHERE WE CAN,

WE NEED TO FIRST

EDUCATE ALL MEMBERSOF THE MEDICAL PROFESSION ABOUT THE SPECIAL NEEDS OF
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INFORMED

BY

SOLVED

BE

A

TO

THE

TAKE

THAT HAS
ROCKET

THE

AT

ONCE

MOON.

THE

WAS A DOUBT ABOUT THE ROCKET'S

THERE NEVER
MOON,

IN

FACT,

THAN

THE

MOON.
IN

ADJUSTMENTS
NEEDED TO BE

WAS CAPABLE

IT

THE

IN ORDER

STABLE ORBIT.
ORDER TO ASSURE

ONLY

DOUBT

TO

OUR ELDERLY
FINE

THAT

BE CAUGHT

IN MY OPINION,

IN OUR ABILITY TO

WAS IN OUR

TUNE

ABILITY

BY THE MOON'S

WE KNOW MOST

Note-

IT

THE

GRAVITY,

GO AS FAR AS
OF

TO

MAKE THE

GRAVITY

THE

MILES FURTHER

PRECISELY

OF OPTIMUM DRUG REGIMENS.
THE TRAJECTORY

EARTH'S

SMALL

WHERE

IT

AND ACHIEVE A

OF WHAT WE NEED TO

KNOW IN

THE KEY WILL

OF OUR EFFORTS

CAN ASSURE ALL OF OUR CITIZENS THAT THE ADVANCES
OFFSET BY INAPPROPRIATE

TO

ABILITY

WOULD PUT

WELL

ALTER

MUCH LIKE THE

IS

LEFT

OF GOING MANY BILLIONS

FLIGHT TRAJECTORY

THAT

THE INERTIA

INQUIRY.

ROCKET

DO
FOR

A

AND
TO

STEPS

BROUGHT OUR SYSTEM OF MEDICAL CARE THIS FAR

WE AIMED

THAT

PROBLEMS

COMMUNITY

NECESSARY

INERTIA THAT HAS TAKEN US TO THIS POINT OF

NO

SEE

I

MEDICAL

INFORMED

WELL

WILLING

CONGRESS

HAND,

ON THE OTHER

PATIENT.

GOOD OF THE

CANNOT

THE NEED

IS

NO SOLUTIONS

SEE

SOME TURF ON THE PART OF SOME DISCIPLINES

NOT INVOLVE RELINQUISHING
THE

I

WHOM WE MINISTER.

THE PEOPLE TO

TO EDUCATE

IN MY OPINION,

ALMOST AS IMPORTANT,

THE ELDERLY POPULATION.

IN MEDICAL

SO

THAT

LIE
WE

CARE ARE NOT

DRUG USE.

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
WE THEN STOPPED THE
TAKING A POTASSIUM SUPPLEMENT.
POTASSIUM ON ALL PATIENTS EXCEPT THOSE WITH CONGESTIVE
CALLED FOR TESTING
STUDY
THE
HEART FAILURE. THE DESIGN OF
EVERY TWO
OF POTASSIUM LEVELS ON EACH OF THESE PATIENTS
SIX MONTHS
EVERY
THEN
MONTHS FOR THE FIRST SIX MONTHS
A
ANY PATIENT WHOSE POTASSIUM LEVEL FELL BELOW
THEREAFTER.
POTASSIUM SUPPLEMEN
HAVE THEIR
LEVEL WAS TO
PREDETERMINED
THAT THIS WAS NOT A
I SHOULD POINT OUT HERE
REINSTITUTED.
MEDICAL AND NURSI
SCIENTIFIC STUDY, BUT WAS DONE TO HELP THE
STAFF ARRIVE AT A REASONABLE CRITERIA FOR DEALING WITH THE
ONGOING FOR
BEEN
HAS
STUDY
THIS
DIURETIC/POTASSIUM PROBLEM.
HAD TO
THE LAST SIX MONTHS AND TO THIS DATE, NO PATIENT HAS
LEVEL.
SERUM
LOW
A
TO
BE REINSTATED ON POTASSIUM DUE
JDM
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(202)628-4410FAX(202)783-2351
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Pynoe eel CEO
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Soiowof asamst

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
Phatmacisto then retraspectively ceview
aessure drug therapy decision.
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
Drug ragiman
pharmacists is the patient-specific drug regimen teview.
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
This knowledge enables pharmacists
knowledge that pharmacists possess.
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 mut 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
R.c.gnicing that, evee under ideal
therapy aan have on the elderly.
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.
AMhA stands ready to
Th.sk yew for your eonsideration of our commnts.
provid any additional information or assistance you may desire.
Sinca71

JoehA2&§S
Prefdint
JFS/.d

D
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AmEruCAN MEDICAL ASSOCIATION
535NORTHDEARBORNSTREET
. CHICAGO,ILLINOIS60610* PHONE(312)645-5000 . TWX910-221-0300

March 25, 1988

JAMES
H SAMMONS
MDr
(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 AMAis 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 AMAhas encouraged medical schools to focus on the needs
of elderly patients. The AMAactively participates and sponsors seminars
aimed at improving the ability of practicing physicians in their care of
the elderly.
For example, in 1985 the AMAwas a principal sponsor of an
interdisciplinary conference on health policy and quality of care for
older Americans and the AMAcontinues 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 AMApublishes 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
(An example of this is the attached article, "Assuring the
patients.
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 AMAhas 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
PADS works to identify practitioners who
drugs from multiple sources.
misprescibe or overprescribe drugs for their patients, including the
elderly. The AMA is pleased to be in the forefront of this activity.
The AMAhistorically has played a key role in providing physicians
and the public with unbiased information on adverse drug reactions and
drug interactions. The AMAis both the creator and publisher of AMADrug
Evaluations, a leading work on drug selection and drug information for
health professionals. (A copy of the Sixth Edition of AMADrug
Evaluations is attached for your information.)
The AMAalso has an active program of public health communications
for our patients. Our lead publication, the AMA Family Medical Guide,
We have just released to bookstores a
has sold over 3,400,000 copies.
new publication, also included with this letter, AMAGuide 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
"Before taking this medication, be sure to tell the
telling the patient:
doctor if you are taking .... " It is estimated that these PMI leaflets
(A sample of
encompass approximately 90Z of all outpatient medications.
a PMI leaflet is attached.)
Physicians undertake both an ethical and legal responsibility when
In the vast majority of
they initiate or continue a drug therapy.
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

cc:

Special Committee on Aging
United States Senate

James H. Sa.mons, M.D.

PMI 017

H-2 Blockers (formerly Cimetidine)

Patient Medication Instruction Sheet
For:

(

Drug Prescrlbed:
Directions for Use:

_

__

_

_

_

Special Instructions:
|
Please Read This Information Carefully

E

f

'

This sheet tells you about the medicine your
doctor has just prescribed for you. If any of this
information causesyou special concern, check
with your doctor. Keep this and a11other
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 determined by your doctor

Before Using This Medicine
BE SURE TO TELL YOUR DOCTOR IF YOU ..
*areallergic 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
Betablockers
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 aretaking a single daily dose, it is most often taken at bedtime.
If you miss a dose of this medicine, take it assoon 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 Detarn, 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,. Spaceyour 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 REPORTEDTO 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 effectsof
an H-2 blocker)
SIDE EFFECTSTHATMAY 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.
Theinformation in this PMIis selective
anddoesrot coverat the possible
uses.
actions,preautioss, sideefects. 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.
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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 Isemay have taken an overdose, get emergency
help at once. Signs of overdose include mental confusion, severe
nervousness or restlcssness, severe dizziness, severe drowsiness or
weakness, and trouble breathing.

Patient Medication Instruction Sheet
Mzig

For:
Drug Prescribed:
Directions for Use:
*I
Special instructions:
Please Rood This information Corefull .lv
This sheet tels you about the medicine your
doctor hasjust prescribed for you. Ifaiyof th is
information causes you special concern, cheNAk
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, rehevecoughing
and to treat diarrhea. Take this medicine only as directed Iby your doctor.
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 g this medicine;
. are breast-feeding;
.have chronic lung disease;
intihistaminesor
*are taking tranquilizers, sleeping pills, antidepressants, a
any other prescription or nonprescription medication, o have any other
problems.
medical
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 time than your
doctor ordered. If too much is taken, it may become habit-IForming(causing
mental or physical dependence) or lead to medical problen is because of an
overdose.
Precautions While Using This Medicine
Codeine will add to the effects of alcohol, antihistamines, sleeping pills and
tranquilizers. Check with your doctor before taking any sui chmedicines or
drinking alcoholic beverages while you are using codeine.
(continrue on r serse side

-

Side Effects of This Medicine
SIDE EFFECTS THAT SHOULD BE REPORTED TO YOUR DOCTOR
Swelling of face
F_eelingsof unreality or
Trembling or uncontrolled
hallucinations
*
muscle movements
*Hives, itching, or skin rash
*Unusual excitement
Mental confusion
(especially in children)
*Mental depression
*Shortness of breath or trouble
breathing
SIDE EFFECTS THAT MAY NOT REQUIRE MEDICAL ATTENTION
These possible side effects may go away during treatment; however, if they
persist, contact your doctor.
Feeling faint or lightheadedness
*Constipation
*Nausea orvomiting
. Dizziness
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
may want you to reduce gradually the amount you are taking before stopping
completely.
The information in this PMl is selective and does not covera5ithe possible uses.
of this medicine.
actions, precautions, side effects,or interactions
sole responsibility for its content.
This PMtis pmduced by the AMA,which usnames
Apprecition isaknowldged to theotherorgnations that pronidedosstan and
information to the AMAand, in particular, the U.S. Ptariacapeia.
Amencan Medical Association. Portions of this tent have bee taken from
©1984,
USPDl © 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 onaver65 years of age;
obtaining accurate incidence and prevalence figures is cor nplicated by factors
including denial by both the victim and perpetrator and minimization of cormplaints by health professionals. Broad agreement exists irncategorizing elder
abuse as physical, psychological, and financial and/or mathtial, despite lack of
uniformity in definitions. Systematic scientific investigatei
nprovides
timted
knowledge about the causes of elder abuse. Most experts, horeever, believe that
family problems and conflict amea major precipitating factor. Preliminary hypotheses for elder abuse include dependency, lack of close family ties, family
violence, lack of financial resources, psychopathology in the abuser, lack of
community support, and certain factors that may precipitate abuse in institutional
settings. This report presents potential indicators of physics It and psychological
abuse, along with cfassification of elderly individuals at hiqlh nsk, to assist the
health professional in identification and prevention of elder abuse,
iJAMA 197

RESOLUTION 112 (I-85, adopted)
urges the American Medical Association to study and report on diagnostic
and treatment guidelines concerning elder abuse and neglect and to develop
model legislation for mandatory reportmg 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 112reflects the Association's long-standing comnitment to preserve the dignity of the individual, most
recently evidenced by its major initiative regarding child abuse and neglect. The resolution asks that AMA
Diagnostic and Treatment Guidelines
Concerning ChildAbmss and NegIct, a
report of the Council on Scientific Affairs (Report 1, 1984Interim Meeting,
adopted), be used as a model in develop-

ssem)

ing the elder abuseguidelines.
Only recently heasattention been ficusedon abuseof tihe elderly s a major
national concern, Iona 1981report, the
US House of Retiresentatives Select
Comnmittee
on Agi ngcalled elder abuse
'alien to the Ameriicanideal! Even the
abusedelderly wee
re ashamed to admit
mndothers entrusted
that their children S
with their care haudmistreated them.
For this reason, th e report stated, 'the
abuseof our elderl3yatthehandsoftheir
children until reccent tjmes has remained a shameft d and hidden problemin

A somewhat different picture
emerges from the world of crafts and
trades. In this sector, the elderly commanded a certain degree ofrespect, but
only insofars they were able to contribl te by passing on their knowledge to
their sons. Even aging craftsmen and
rerchants strove for regulationa regarding their very old age that would
not impose their care and maintenance
on their children. The fact that these
individuals insisted on such written
guarantees and regulations is testimony
to their suspicion that their children
might not accord them certain rights
based merely on feelings of benevolence
or veneration.'
In England before the year 1800,
eighty percent of all persons 60 years of
age and older were heading their own
households. The tendency to preserve
independence to the greatest degree
possible was very strong, and the multigenerational household was not the
usual expedient for the support of the
aged-'
Industrialization, the effects of which
were felt mainly by the urban working
classes, cemented the separation between home and workplace. Although
the family survived sscially as a cooperative system, famoilyeconomy came to
depend on new and extended forms of
production based increasingly on out-ofhome occupational endeavors, effecting
5 decrease in the importance of traditional agerates.'
Mare recently, age-typifying social
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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 acknowledged 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. Compulsory 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 uncontrolled phase of procroation has
shortened considerably in recent decades, 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 increased dramatically and old age has
become accessible to more and more
individuals, resulting in protracted periods of time during which the elderly
ace susceptible to physical pain and
psychological deprivation Finally, activity quotients concerning sociopsychological relations between the
generations are changing, as the energies and emotions of younger adults are
more occupied with concerns about
their own life content than with obligations to and relations with older parents
and grandparents.'
DefinitlontClassaflcatlon
Although definition and classifications of elder abuse lack uniformity,
Table 1 demonstrates broad agreement
in categorization of such abuse as physical (in one third of published studies,
Feb20,19B7-Vd 257.No.7
JAMA,

this includes sexual abuse), psychological, 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, regardless of causal mechanisms.
Limitation of the concept of neglect to
neglectful actions of caretakers is encouraged. Statutes addressing the phenomenon of self-neglect typically caution 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, prepared by the AMA Department of State
Legislation:
'Abse" shallmean a actor omissionwhich
results is harm or threatened harm to the
health or wsfameofan elderly pemon. Abuse
isoludes istentioal indictionof physicalor
mental injury; sexa-l abuse; or Withholding
ofnecessary food,elothisg, and medicalcare
to meet the physicaland mental health needs
ofan elderly person by onehaving the cue,
custody,or respomibility of an elderly person.*
Succinct guidelines that provide a
practical listing of types of maltreatment (Table 2) have been published by
the Washington State Medical Association.
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 acknowledge 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 perpetrator, or lack ofawareness of the extent
ofthe problem.
Results of studies that have examined
the attitudes of medical students, physicians, and other helping professionals
toward the aged have not been encouraging. 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 working with younger patients. Interest in
geriatric patients and geriatric medicine on the part of these students did
not appear to be affected significantly
by their knowledge of, attitudes toward,
or personal contact with elderly persoans.
Deficiencies inherent in the identification of elder abuse victims notwithstanding, abuse of some type or combination of types has been estimated to
occur in appronimately 10%of Americans 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 100000 abuse
cases annually since 1981."
If these estimates are accurate, elderly 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
mnfive 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 abuse0
cases involve adults and abused elders.
Both a recent cross-sectional survey
of a variety of professionals' and a twoyear study by the University of Mary-0
land Center on Aging, College Park,
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 exploitation) are less common, and violations
of civil rights are rarely reported as long
as care is perceived to be in the patient'
best interest.
968
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Research has indicated that rather
than occurring as isolated incidents,
abuse toward the elderly is frequent0
and recurring in up to 80% of cases.
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
5
to allow her to be independent.s Most
victims also have at least one physical or
mental impairment
that necessitates
0
care by others. 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 socioeconomic 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 grandchildren 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 significant 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 provided by family members lving in the
same household, it follows that the family 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 institu0
tions for the elderly.
Etiology
Limited knowledge now exists from
systematic,
scientific investigation
about the mausesof 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 disabihity, and a higher incidence of multiple health problems." The oldest of the
elderly (those 85years of age and older)
are the fastest growing segment of the
population. Flrthermore, this cohort
composes the frailest and most vulnerable group.'
In some instances of elder abuse,
intentionality is evident. The following
are examples from a recent report by
the Subcommittee on Health and Longterm 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 $100000.
The son of a 05-year-old California
woman confiscated her benefit
checks and discarded her medications for arthritis and pain. He repeatedly demanded sexual gratification from her and threatened to
throw her into the street0 if she
made his practices known.
In other cases, intentionality is not so
apparent. The problem is complex and
probably has multiple overlapping explanations. Most experts, however, appear to believe that a major0precipitating factor is family distress.
The following preliminary hypotheses have bees proposed for elder
abuse:
Dependency.-Abusive
behavior
may be triggered by the dependency
relationship ARthe 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 neglect 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 extensive 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 inadequate coping mechanisms.I On conceptual and practical levels, dependency is
closely linked to vulnerability.
Lack ofClose Family Ties.-Failure
to develop a strong relationship with the
parent during childhood has been proposed to result in inappropriate responses to stress by the child, thus
creating the potential for abuse and
neglect. r In the absence of a close relationship between adult children and
their parents, a dependent elderly parent can precipitate stress and frustration without the love and friendship
necessary to counteract the new reElde,Abose-Concil on Soie-irfoAfaors

171
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 normal 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 environment in which violence and neglect were
the normal modes of behavior' Thus,
elder abuse may be a cyclic phenomenon, with parents and children
mistreating each other throughout their
lifetimes. Research is consistent in
showing that abusive adults were victins of such behavior as children.
Violence also may be precipitated by
the unrelenting responsibility imposed
on some caretakers. Many elderly persoon,although probably a minority, become more difficult to care for as they
age. They may be stubborn, untidy, and
argumentative and may lose the higherorder psychological defense mechanisms acquired in earlier developmental
stages. Some may become aggressive
and even combative. Exhausted by the
elderly person's progressive deterioration and seemingly insatiable demands,
and overwhelmed by what appears to be
a situation from which there is no escape, the caretaker may resort to violent behavior'
Lack of Financial Resources.With the demise of the extended family,
many adult children find it difficult to
care for aging parents. More middleaged 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 result, 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 immediate causes of the acts of neglect and
abuse.' Studies have shown that the
JAMA,FebO
201987-Vol 257, No. 7

person most likely to be cast in the role
of primary caregiver for an elderly relative is often the least socially integrated
adult child in the family leg, one who is
unmarried and unemployed)' Often,
these individuals are beset with problema of their own, independent of the
stressors placed on them by their elderly charges. In 63% of the cases of
physical abuse studied by Hickey and
Douglass,' the abuser was suffering
from alcoholism, drug addiction, or psychosocial stress at the time of the abusive act.
Lack of Community SupportCommunity 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 frustration and burnout in the caretaker
and, thus, to the potential for abuse?'
Institutional Factors.-Primary attention has been directed to abuse from
informal caretakers, since most of the
disabled elderly rely on these individuals 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 institutional 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 provide 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 misappropriated 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 continue to deteriorate and die despite all
efforts to the contrary, the result frequently 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 elder 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 information to construct a clinical profile of
the abuser, some observational guidelines have been developed that focus on
the interaction between the elderly individual 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 described as "observable conditions of the
aged person that range from signs of
physical neglect to obvious physical injury"" (Tahble21 The absence of assisting behaviors on the part of the caretaker, especialiy when verified by
neighbors and/or relatives, also i indicative 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 abusive 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 period 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
fainimiedability to meet them;
*whose primary caretakers are expressing frustration in dealing with
care needs;
*whose primary caretakers are demonstrating 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 under severe external stress (eg, loss
ofjob, illness, or family problems).
Assessment and recognition of these
conditions may assist the health professional in identifying the potential for
elder abuse. Additional factors to consider 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, empirical assessment instrument that tarFoe, AbaS-Cnw so
onesUic

ass
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gets potential victims of elder abuse.b
The fact that elderly persons most vilnerable to abuse and neglect usually
have serious medical problems may
serve as the basis for an ongoing assessment by medical personnel. Nurses appear to have gained access most successfully because of the reputation they
have established as helping professionals.
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 unwillingness 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 affected; minimal systematic, scientific
data on the causes of abuse in the elderly; 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 identifieation and prevention of elder abuse are
existing societal norms: ageism or unfavorable 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 appropriate fnaily interactions to distinguish
family violence from pathological elderiy 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 significant barriers to the reduction and elimination of elder abuse involve protection
of individual rights of self-determination, privacy, and due process for both
the abused and the abuser, inadequate
societal resources to respond to identified cases of elder abuse and to deal with
the abuser(s); wide variations among
state statutes involved in identification
and reporting of elder abuse; insubstantial and inconsistent local, state, and
national empirical evidence; weak or
nonexistent surveillance and enforcement efforts; lack of availability or coardination of services; risks of hability;
70
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lack of sound standards for state intervention; concerns about violating patient-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 respouses, to obtain the required information and to correct the inappropriate
societal behaviors, should provide constractive assisasce toward the prevention of elder abuse.

the case of an elderly person who is
impaired and dependent on an abusive
caregiver, the following interventions
(which are not necessarily mutually exclusive) 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 lving arrangements (eg, other family
members, foster care, congregate
Intervention and Prevention
living, or nursing home).'
Elder abuse is a complex problem
In the case of an elderly person who is
with dynamic and variable origins.
maltreated but not dependent on a careWhile the preferred intervention is pri
giver, the following interventions
mary prevention, the current state of
(which are not necessarily mutually exknowledge is not sufficient to make this clusive) may be employed:
an effective approach. Empirical data
. initiate legal action against the perclarifying theories of causation must
petrator (eg, obtain a peace bond or
first be accumulated.
an order to vacate premises);
No one person or profession should be
. provide in-home support services
solely responsible for the management
to the family to minimize opportuof these cases. Therefore, a multinities for abuse;
disciplinary team of caretakers from the
. explore alternative living arrangemedical, social service, menial health,
ments;
and legal professions should be utilized
. provide necessary psychosocial inwhenever possible. A multidisciplinary
terventions for the abuser (eg, inditeam is, by definition, a group of profesvidual psychotherapy, supportive
sionals and paraprofessionals from a
counseling, and job training)
variety of disciplines, often representIn all cases, intervention should proing different agencies; warking to- mote the least restrictive alternative to
gether to achieve a clearly specified set
ongoing maltreatment while respecting
of goals. These goals may include coor- the personal rights of the elderly indidination, diagnosis or identification,
vidual.' Before residential placement
prevention, treatment, consultation,
occurs, the following should be considand education.
ered:
.Multidisciplinary teams can be hospi*what the patient wants;
tel, agency, or community based. Ib
*whose needs are being served by
ensure adequate professional conmuuniresidential placement;
cation among team members and guar. whether all other alternatives have
antee continuity of care for the patient,
been explored.'
the multidisciplinary team must have a
Although the primary goal of intercane manager. Any member can be sevention is to protect the elder from
lected to function in that capacity.
maltreatment, it also may be important
A typical team may be composed ofa to recognize the needs of the perprimary care physician, a nurse, a social
petrator. In some cases, the caregiver is
warker, a psychiatrist, a psychologist,
still potentially the most nurturing
an attorney, a police officer, and a case
source of long-term care for the elderly
data ecoordinator. "Although the compoperson." Supportive counseling prosition of multidisciplinary teams may
vided to the abusive caregiver should
vary due to local resources, interveninclude
tion programs should have access to
. education regarding the etiology of
homemakers/home health aides, visitelder abuse
ing nurses, Meals-on-Wheels, transpor. assistance iVclarifying and meeting
tation, emergency shelter, and legal
persoal needs;
aid, as well as medical and mental health
. assistance in responding to any beservices.'
havioral problems of the elderly
The division of elder maltreatment
person;
cases into two broad categories, those
*assistance in maximizing the elelders dependent on caregivers and
dery permons abilities.
those not dependent on earegivers, may
The first step in preventing elder
be useful for intervention purposes. In
abuse and neglect is to increase the
ElderAbass-Co-vil so Scieotic Antas
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levels of awareness and knowledge
among physicians and other health professionals. Once high-risk individuals
and families have been identified, physicians 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 prevent further injury;
. provide medical evaluation and
treatment ofinjuries resulting from
abuse and/or neglect;
*remain objective and nonjudgmental;
. attempt to establish or maintain a
therapeutic alliance with the family
(often the physician is the only professional who maintains long-term
contact with the patient and family);
. report all suspected cases of elder
abuse and/or neglect in accordance
with local statutes.
Interventions that stabilize familymediated abuse and neglect of elderly
persons also may be effective in preventing maltreatment if applied prospectively. Physicians should encourage
the development and utilization of supportive community resourees that provide in-home services, respite care, and
Stress reduction within high-risk families.
Recommmendations
The Council on Scientific Affairs recommends that:
. The AMA initiate the establish-
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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 ornpatient outcomes, the availability of beneficial interventions, 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 cameservices 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.
IJAMA19i7=501505-i90)

THE COST andquality of health care
havebecomemajor national issues.For
almost a decade, public and private
agencieshave debated the merits of
differing methods of reducing expenditures for health care; recently, however,the discussions havepaid increasing attention to preserving the quality
of care. Becausethe elderly are major
consumers of health care services, any
discourse relating to the quality of
health care in this country must consider the growing population of elderly
patients.'
The US population is getting older.'
The 12%of our population older than
d
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age65 years accounts for over a third of
the useof physician time, 25%of medications, and 40% of hospital admissions.'The quality of caregiven to older
persons probably warrants improvement. Physicians tend to spend less
time with older patients, commongeriatrics problems are frequently underreported or evenundiagnosed,' andthe
medical care given to many nursing
homepatients is inadequate."
Medicares recent reliance on the prospective payment system andcapitation
to reduce costshasfocusedpublic attention on the quality of caregiven to older
persons.' Somehaveargued that these
policy initiatives may havean adverse
effect on quality of care.' Not all agree,
however, and instead, maintain that
diagnosis related group incentives and
managedcapitated systems are pre-

ferable to the previous cost-reimbursement system.'
How might the quality of care for
elderly patients be assured?
Oneway is
to make specific recommendations for
the care of commonmedicalconditions
andthe provision of health careservices
that are usedby the nations older population, the hope being that the availability of guidelines will favorably affect
professional practice. This method is, in
Defact, being usedby the Consensus
velopment Program of the National Institutes of Health.
Another way of assuring quality
would be to evaluate formally the care
given to older personsandtake stepsto
remedy any deficiencies found. Guidelines for assessingquality havebeen
promulgated by the American Medical
Association." Theseinclude the setting
of explicit andimplicit criteria for care
by the professionals whoseperformance
will be reviewed, prospective (aswell as
retrospective) studies, andreviews ona
targeted basisteg, specificdiagnoses or
services). This article describes howwe
attempted to identify such targets or
topics for quality reviews.
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tion and senice and returned their initial ratings by mail.
The panelisee
were subsequently convened and given a computer prntout
showing their individual ratings and the

beraudahD
.
Speial
b

distribution of the entire group
atings. After discussion, the panelists
were asked to make their final ratings.
The Ratings

METHODS
The TWo-Round Panel

Process

The project staff invited 14physicians
and quality assurance experts to serve
on a panel. In selecting pantelists, we
attempted to achieve geographic dispersal and a halance hetween academic and
private practice asd hetweea enpertise
in the care nfolder patiests and quality
asasrance work. We prepared isital
nestsof 42 medical conditions (Tahle 1).
Wechose cnnditions that were prevalest
and required special managemest conniderations amosg nlder patients. We
also prepared a separate list of 26health
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 hackgrousd information oa qsality asourance methods, the prevalence of the
medical cosditionts is the elderly, and
the effectiveness of the health care services. The panelists rated each candi1906
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The panelists rated the importance of
each medical condition and ips feasibility for quality assurance wark.'tmportance and feasibility each had three
separate rating scales. An important
condition was defined as follows: (1) one
that is very often accompanied by significant adverse effects on outcome, such
as mortality or Ions of function, (2) one
that has beneficial interventiono (eg,
medications, prosthetic devices, or surgery) 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 finascial feasibility of collecting reliable and
valid measures of the structure, process, and outcome of care.a

The struc-

ture of care was defined as its organretion 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 pcrscnbedl The outcomms of bare were
define4 as the results of care (eg,
changes in patients functional capacities). Quality assurance work was defined as definitely feasible if analysis of
existing or secondary data leg, utilization 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 because 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 dispersion 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 rating 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 selecting 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 outcome, availability of beneficial interventions, and achievability of health benefit), and (2) high median ratings (4.0 or
Health Care Prioeties- nf et at
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5.0) for the feasibility of obtaining valid
measures of either structure, process,
or outcome.
Our criteria
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RESULTS
Medical Conditions
The panelists' final ratings indicated
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of specified medical conditions often had
significant adverse effects on health
outcomes (average median, 4.0), and

that a moderate increase in healthbenefit could be expected if the quality of
care were improved (average median,
3.11 The final ratings also suggested
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ble (average median ratings of 3I7, 307,
and 3.6, respectively). The dispersion of
ratings decreased significantly (P<.05)
from the initial to the final round for all
scales used to rate a conditiont importance for quality assurance work and
feasibility of obtaining valid measures of
care.
Congestive heart failure, hypertension, breast cancer, adverse effects of
drugs, and incontinence were selected
as priorities (Table 31.Congestive heart
failure, for example, met the criteria for
impertance because the panelist rat-

Table4-Mr dian Rutings0f Pf0rityand Ot., SoInued Hnilt Car Souen
on na.
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very often accompanied by significant
adverse effects (median, 5.0), beneficial

inpoCi.nM
=osoT
ICFINFott
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ings indicated that the condition was
interventions to imprave health are
available (median, 5.0), and patients
would benefit if the quality of care were
impraved (median, 4.0). Congestive
heart failure also met the criterion for

feasibilityofobtainingvalidmeasuresof

structure (median, 4.0), process (me-

dian, 4.01,or outcome (median, 4.01.
Some conditions met the criterion for
feasibility but just missed doing so for
importance. Decubitus ulcers and car-

cinoma of the colon, for example, received high ratings for the adversity
they cause (median, 5 01and the avaidability of beneficial interventons (median, 4.0); the panelists assigned lower
ratings to the benefits patients would
achieve if the quality of care for these
conditions were improved (median, 3.01.
No important conditions were eliminated as priorities for quality assurance

activities because feasible measures
50. 141Hul 5.
MA . O208.
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quality were lacking. Several conditions, 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 probably beneficial (average median, 4.1),
their quality average (average median,
3.2), and their quality probably improvable (average median, 4.1),The frequency of use was rated low for all three
age groups. Obtaining measures of
process and structure was rated probably 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 significantly (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 facilities and home health care, and case
management were identified as priorities (Table 4) Hospital discharge planning, for example, was rated highly
beneficial (median, 5.0) and definitely
improvable (median, 5.0), and its quality was considered definitely low (median, 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 financially 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 selection as a priority service for quality
assurance activities. Homemaker services and medical services in intermediate-care facility/skilled nmsing facility
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were rated important and frequent;
however, measures of structure, process, 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 quality, 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 important, the interpretation of these data
is limited because only a single outcome
is considered. In this article, we describe how a national panel of medical
and quality assurance experts selected
potential topics for advancing routine
quality assurance work for the population of older persons. By their ratings,
the panelists indicated that this work
can be expanded to include nonhospital
settings, and that quality of care indicatron other than mortality are feasible.
The merits of the panels topics as
priorities for quality assurance activities 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 probably 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 condition'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. Hypertension, breast cancer, the adverse
effects of drugs, and urinary incontinence may be best approached through
prevention. Hospital discharge planning, home health care, and case management share many preventive aima.
Despite the panel process' potential
methodological limitations, the panelists came significanty closer to agreement 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 feasible.
The panelists choices are ready for
consideration as targets for quality-ofcare 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 contributions from the clinical and research
communities. The importance of assuring quality of care to elderly patients
warrants making that effort.
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2300 Ninth Street South
Arlington, Virginia 22204
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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/Mproving Medical Education in Therapeutics
HEALTH AND PUBLIC POLICY COMMITTEE'. AMERICAN COLLEGE OF PHYSICIANS: Philadelphia.
Pennsylvania
MODERN MED ICALEDUCATIONhas not

dealt as effec-

the total amount of prescription drugs dispensed in the
United Statesincreased by 35% (1).
In the United States, approximately two thirds of all
physician visits lead to a drug being prescribed (2). It
has beenestimated that a patient seeing a physician in the
United Statesfor a specific complaint receives approsimanely four times more medication than a person with
the same compltint in Scotland (3). Whether this is reflened in improved health core remains to be established.
In one study (4), 60% of physicians prescribed antibiotic
treatment for the common cold.Studies (5-7) of antibiotic usagein hospitalized patients suggest that perhaps as
many as 64% of antibiotic prescriptions in hospitals are
either unnecessary
or are for an inappropiate dise.
As drug use increases, adversereactions to drugs can
be eapectedto increase correspondingly. It has been tidifFerent
peni nillins available in the United States The
teroidal ant:i-inflammatory drugs, (fornerly the snaimated (8-10) that between 10% and 15% of all hospitalcylates., phenylttutazone. and osyphenhutazonc) have
iced patients have an Ad-erse
reaction to a drug during a
fr followed an,d largely supplanted by II new members hospital stay. While many adverse drug reactions are reljIbe class and; varety of new forms of salinylate slts.
atively minor and predictable occurrences, estimates of
the frequency with which adversedrug reactions are the
lasses.oft drugssuch as the beta blockers and the
which were introduced by a single drug
canse
of hospital admissions haveranged from 0.5% to as
halospoeinsr,
high as 7.9% (8-13). In one study of 2499 hospital adai.ssthatn15 yeatrsago, now have become large faniliesof
missions, 4.1% were found to be due to adverse drug
tzgents.
Sevendif ferent betablockers are now available to
patients, and 15different cephanlo- reactions, It wasestimated that 27% of these admissions
ahisndheir
t
could have beenprevented with more prudent drug ther5ieitns are now omarketed in the United States. The de:
drugs
is continuing and new classesof
npy (12).
dtopment of net
Unnecessary medicalcosts due to inappropriae druguse
t4gs such ats thh calcium channel blockers, angiotensin
Wihrotveingenvynme inhibitors, carbapenim antibiotics,
have not beencalculated. However, given the evidence
!nts
such
as
acylovir
continue
to
be
incited
above,including the costof excessive
drug use, the
5Vdanivirutlage
recogniced number of adversereactions to drugs and the
tncduced. In thee United States today, a new chemical
d
for
human
use
on
the averageof once
costs of hospitalization for treatment, and supplemental
jatlty is approve
teeny 2 to 3 weel
costs necessiated by such problems as acquired bacterial
resistance to newlydeveloped antibiotics, it is reasonable to
t.The number,4of prescriptions wnitten in the United
-eased
dramatically.
Reliable estimates.
conclude that the costto our society is substantial.
States has mencr
The American College of Physicians recognizes that
,Jnce this numbr er in 1981 at approsimately 1.3 to 1.4
;iloor 6.2 pre scriptions for everyperson in the nation.
the "drug revolution" provides physicians with the op,Intaddltlon to albsoluteincreases in the number of prepornunity to treat patients more safely,rapidly, and effectively than ever.To takefull advantage of the potential
r'CriptloO5 writtent, the sizeof individual prescriptions hs
9etwen 1971 and 1981,the averuge siz- benefits new developments in drug therapy offe- to patdho
increatsed.
B
T
n
increased
by
approximately
27%
and
tents, and simultaneously to control the potential danS * prescription
gers thesedevelopments offer, the American College of
,,Tbipape
r emcihi end
by aRobet
B.
Mer. M-D. cad deamned
1
Physicians recognizes the needfor improved education of
,i Bashnand Putsho
:Picy C-nmiem by sh.Clinitl Phurlg
Sub physicians and other health careprofessionals in rational
U' ely .s it shou Id with education of physicians in therjeuftics A tradit local emphasis oo the critical importance
acroonent diagni osis has not beenfollowed by appropriate
ronceml with Il se problems of therapeutics. Given the
facts outlined be:low. this deAfciencyneedscorrection.
since World War II. the United
j In the four decades
States h"s had 4 revolution in drug therapy. Even with
tore
than
5000products from the market
the removal of n
a the result olf the Food and Drug Administrtion's
Drug Efficacy 'Study uteplemeation program, which
a conceived inn 1968,well over 8000 presciption drugs
or combinations of drugs are now available in the United
States. Old and familiar classesof drugs have expanded
k aize drumatic ally in this time. There are now at least
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Virtually .11formal pharmacologic education presently
occurs in the second year of medical school, before significant exposure to clinical medicine In this contest. students are taught about drugs that are usedto treat diseascs with which they have only passing acquaintance, and
have never actually seenin 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 needsto 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 pharmacology and therapeutics in the last 2 years of the medical cumculum, or by incorporating more formal discussions of basic therapeutics into esisting clinical programs.
Students need to be taught in the clinical contest about
the rational useof drugs. This instruction should provide
a familiarity with the clinical relevance of important
pharmacokinetic concepts, an understanding of the need
of parfor individualization of drug dosage,an awareness
ticular patient populations where drug therapy may be
especially difficult, an understanding of the decisive importance of clinical trials for evaluating new therapeutic
techniques, and a wise skepticism of pharmaceutical industry claims.
House officers are just as qually in need of educational
programs in therapeutics. Frequently they are poorly informed about basic laws governing prescription and distribution of medications, and about basic elements of adequate prescription writing. The substantial majority of all
drug orders in hospitals are witten by these physicians.
Reviews of hospital drug use show that hospitalized patients generally are treated with the most recent and novel 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 usageis inappropriate. 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 improved continuing medical education in zherapeurics for
practicing physicians, encourages the utilization of new
techniques for providing physicians with timely information 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 pharmacologic education for the duration of a physicians' professional 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 100new
drugs will have become available for his patients. Approximately 85% of all prescriptions written by senioc
146
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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
houseofficer training, there is no systematic exposure to
of drug
intelligent, informative. and unbiased assessments
therapy. Continuing education in pharmacology occurs
as the result of random encounters with a vrtety of information sources, including medical journals, the lay
press, interactions with colleagues, and pharmaceutical
industry salesrepresentatives. 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 efficacy of new drugs, and new advances in therapy. This information may be provided by meansof informational
bulletins, postgraduate medical education courses, grand
rounds, or other activities. Increased dissemination of information 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 computerized pharmacy programs concerning adverse drug
reactions and potential drug interactions should also be
expanded.
While recommending increased dissemination of information 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 educational 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 phyician and a trained "detail" representative equipped aith
appropriate graphic and written material was the most
effective way of affecting physicians' prescribing habitRecent work (19) has described the effectivetess of a
course in "clinical pharmacology" in improving the pharmacologic 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 education of practicing physicians instead of medical students 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
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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 discussitn of the benefits and potential isks of any medicatin
prescribed for them In additton, the face.to-face discussion with thetr physician may be usefully suppIemented
with other techniques for patient edocation In some circumstances. this could involve discussion of the medication 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 encootages its members to use the variety of informational material for patients deseloped by organications such as The
Ameican Association of Retired Persons and the Ameican 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 encounter 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 Scottish physicians, for example, few would defend the notion
that Americans are four, three, or even two times healthier than their Scottish peest. Ironically, although physicians in this country prescnbe a great deal they also tend
to cepress little optmism about the benefits of the medications they have given (4). In addition, some prescriptions 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 better understanding of how societal expectations of physicians and societal attiudes toward drugs influence the
practice of medicine in the United States. Funheeresearch into this problem is needed.
4. The American Cllege ofPhysicians supports a systematic reeralatio- of the rcltio-ship between the
pharmacertical industry, the practtcing physiciat, and
conrinuing pharmacolpgic education
While physicians uniformly deny that thir understanding 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' attitudes towards drugs Avorn and associates (23) caesimed 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 responsibility 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 pharmaccutical industry to patterns of drug utilication in the
United States and to physician prescribing habits is needed There is a need for formal guideliees of conduct for
the College and its member physicians in their intcraction 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.
9ears my pharmacy practice
educator and as

has been in the area of geriatrics,

a practitioner.

Pharmacy Practice

For the past 15

Currently

(Geriatrics)

as both an

i am an Associate Protessor

and Primary Preceptor

of

for the Specialty

Residency Program in Geriatrics and Long-term Care Pharmacy Practice at the
College of Pharmacy, University of Arkansas for Medical Sciences.
in my present professorial

position for

the past 8 1/2 years.

I have been
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

My testimony will

and

focus

taxpayer.

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
statistic identification,

d)

The need for enhanced awareness of sensory deprivation and
subsequent medication education and labeling concerns.

As this committee is aware,

studies and population

a representative portion of this age group

Is quite health compromised.

Although only 5 to 6 percent of

year-old

in

population

facilities,

nursing

homes

or

other

the above 65

long-term

care

this should not be interpreted as tne remaining 94 to 95 percent

is Illness free.
or

reside

Quite the contrary, many are as ill

at least are at reasonable

to nigh risk

as those in institutions

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,
selves.

My experiences witn ambulatory well,

caring for them-

frail and ill elderly patients

have made me conscious of some interesting facts.
ambulatory elderly health compromised because of:

It

is not uncommonto find
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1)

The UNDER-USEof an appropriately prescribed medication.

2)

The OVER-USEof an appropriately prescribed medication.

3)

The MIS-USE of an appropriately prescribed medication.
(the correct medication taken at the wrong time, with interacting foods or with interacting drugs

[prescribed and/or

over-the-counter products])
4)

The NON-USEof an appropriate medication.

(Non-use resulting

from inadequate drug and/or disease information or because
of unclear or non-readable label directions)
The use of an inappropriate agent chosen from an appropriate

5)

therapeutic category
There

is a growing

pharmacy suggesting

body of published data

in

geriatric medicine and

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
it

d)

(how it

is broken down so that

can be eliminated from the body

excretion or elimination of tie medication

Age changes may slow or minder drugs from getting into the blood.
important for physicians to recognize age changes

responsible

for

It

is

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 possessing 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 indiviauals.

It

is documented in the geriatric literature that the lean muscle

mass/body fat ratio changes

as

we age.

muscle and accumulate adipose or fat.
tranquilizers,

Elderly persons tend to lose
When certain

medications,

lean

like some

are used In the elderly the medication tends to accumulate in

this fat tissue and exhibits a longer duration of action as compared
same drug used in the leaner, younger individual.

If

to the

prescribers are not con-

scious of this aging characteristic an "average" dose may in actuality
accumulate 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.

to be eliminated from the

Many drugs are

body.

The dose of the medicine suggested in

process.

references is based,
liver.

is needed in order for the drug

This process (metabolism)

very dependent upon this
many of the therapeutic

usually, on a healthy or at least adequately functioning

Yet many older people have compromised

body's ability to handle "normal"

liver systems disrupting the

doses.

or "average"

With adequate knowledge

prescribers are better prepared

of tuese clinical and pharmacological points,

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 highlight the effects that aging has on medication dynamics.

We need to encourage

nurses and pharmacists to observe more closely,

physicians,

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.
day-to-day
literature,

practitioner

must

rely

clinical observations

on

respectable

scientific

The

and clinical

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.

compliance are numerous.

The reasons

for drug non-

Expense of the medications is frequently cited as a
In addition to financial restrictions,

non-

compliance can be linked to a lack of patient drug and disease education.

The

reason for drug non-compliance.

problem bf Inadequate
physician.

drug education begins

as early as

the visit

to the

Many elderly patients have said that drug educdtion is a respon-

sibility of both physician and pharmacist.
and personal experience that drug compliance

I sense from literature readings
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
By recognizing

this

importance a program

to the frail and ill

elderly.

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 interdisciplinary geriatric

team.

This

team actively

practices and

geriatric practice skills to students from each of these colleges.
used by the

interdisciplinary

faculty is

conducted on the Medical Sciences campus.
has had a positive Impact on medical,

teaches

The forum

a geriatric ambulatory care clinic
From all indications, this approach

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,
macists and nurses to train in

the area

of geriatrics.

I

feel

educators have an obligation to teach geriatric practice skills.

phar-

that we as
I look

to

the system to help provide adequate motivation and resources to attract practitioners 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.
needs to be recognized,
I appreciate

This

dealt with and corrected.

the invitation

to address this

topic in this forum.

apologize for having to use clinical examples in my testimony.
I can get my message across to my audience.

It is now best

I
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APPENDIX 4
BACKGROUND MATERIAL PERTAINING TO THE HEARING
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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

MEDICATION

INTRODUCTION

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

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

00

Co
co

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.
6. prescribers, dispensers, and monitors of medication must understand
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
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.

t

MEDICATION

MEDICATION

SERVICE

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
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.

e

MEDICATION

MEDICATION

RESEARCH

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-toopen 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 upto-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.

* 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.

MEDICATION

POLICY

* 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.

MEDICATION

POLICY

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.
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Health Promotion and Aging
'MEDICATIONS AND GERIATRICS'
Charles C. Pal.lam, MS. Phare.
Associate Director, U.N.C. Creter for Health Promotion and DiseasePrevention,
andAssistant Professorof Pharmacy, Schoolof Pharmacy,
The University of North Carolina at ChapelHill, Chapel Hill, North Carolina.
JoaephT. Hanine, MS. Phar.
Coordinator of Pharmacogeriatric3, Division of Geriatrics and
the Center for the Study of Aging and Human Development.
Duke University Medical Center. Durham, North Carolina.
SR PHARM Sti.en R. Moore
Division of Drug Advertising and Labeling,
Food and Drug Administration, Rockville. Maryland.
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 diseaseand 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. Romeand Kahn havecautioned 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 makersto view what is usual'as a reasonable
health objective for older Americans.
11.BasInDemographics 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 Percentagerises to 13.1:and by 2020,to 17.3%.
By the year 2020,the 65 and over population will have increasedby 102%,compared to the 31%
growth for the entire U.S. population for the same40 year period.'
Changeswill 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 agegroup 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
increasemost dramatically, The current number of personsover 8a (2.7 million) will double by
the end of the century. Conservative estimatesto the year 2050 indicate that at least 50%of
Americans will survive to their 85th birthday, with the 85 yearsand 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. Persons65 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 homebedsin 1985.' And in 1986
persons65 and older accounted for more than 40%of the hospitalizations in this country, staying
7
an average 0.5 days compared to 6.8 days for 45-64 years of age.
'In the near future, the
majority of all users of health and health related services with the exception of obstetrics and
pediatrics will be personsover 65.
B. The Epidemlolngy of DIsese. As briefly discassedabove,the elderly in America are more
likely to we health services than are younger agegroups.' 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 needail° In view of this reality the health care system'sresponse
requires strategies that are often quite different than those for younger personsbecauseof the
following

the prerolece of chronic disese. Eighty percent of persons65 years and older haveone
or more chronic diseases.Certain of thesediseasesare largely age dependent, such as
coronary artery diseaseand dementia of the Alzheimer's type; other diseases,such as
mostcancers,are considered agerelaed.tt
murliple pathology. The existence of severasimultanenasly active conditions is much more
prevalent in the aged than in thoseyounger.
nonspecific presentation of disease. Severaldiseaseswhich occur at all ages have a
different natural history in the elderly. Almost any of the clasoicsigns or symptomsof
disease are present in the elderly in uncharacteristic ways. Instead of ausally
anticipated presentations, diseasesoften 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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Drug disposition in the body of an
C Phartnacoklietlra sad Pharmtcodyaunalr of Drop.
elderly patient may be quite different than in a similar patient forty years younger. Although
they
are largely the result of age related
thesechangesmay not necessarily occur. when prenent
changes in body composition, renal and hepatic function, and concurrent diseasestates. In
addition. an older patient may not respond to a given drug concentration in the tamemanneras a
younger individual.l' l Age related physiologic changesin older patients dictate that while the
standard guidelines for applying pharmacokinetic principles often apply, they must be
approached with caution becausetome of the usualassumptions may not be valid. In particular.
the clinician must more carefully consider possible changesin 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 ageintestinal
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 doesnot appear to be a clinically important factor in dosagecalculations for
older patients.t'
DISTRIBUTION / Body composition undergoes noteworthy changesover a lifetime of 70. years.
Body fat increanes.muscle massdecreases,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 decreasesin the elderly from 13 to lS percent.'"' Thesechangescan
have a clinically significant impact on the distribution of both water soluble and lipid soluble
drugs. As a rule, with substantially increasedage, 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 decreasedalbumin production. Alo, an
increasedlevel of alpha-I-acid slycoprotein has been associatedwith advancedaget" The
potential significance of these changesare either an increasedfree fraction of drugs bound to
albumin (eg. warfarin, phenytoin) or decreasedfree fraction of drugs bound to alpha-l-acid
glycopratein (e.g. lidocaine. propranolol). Thesealterations in binding may lead to the erroneous
clinical judgments basedon misinterpretation of serum blood levels.
METABOLISM / PhaseI oxidative metabolism can be impaired in the elderly patient due to
decreasedmicrnsomal enzyme activity. Also, the metabolism of drugs with high hepatic
This is particularly
extraction ratios can be impaired due to a decreasein hepatic blood flow.3
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. dosageadjustments necessitatedby metabolic impairment are, at best,
estimatesbasedon investigational and clinical experience.
Hepatic Phase11 metabolism via conjugation is not meaningfully altered with advancing age.
Consequently agerelated changesin clearance of drugs metabolized by glucuronidation clearance
lornaepam. and temasepamdosesneed not be
have sot been reported. For example oxnasepam.
reduced in older patients on the basisof hepatic function alone.
ELIMINATION / Glomerular filtration rate (GFR) declines steadily with increasing age. Because
of the typical decline of musclemasswith advancing age, production of creatinine alsodeclines.
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 ofaction. 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
5 7widely
reported is the enhanced pharmacological effect of narcotic analgesic in the elderly. 6
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
5
disease,or changes at the receptor or post-receptor remains to be determined.t74
IV. Areas of Particular Interest
Medications are usually beneficial, sometimesof 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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The elderly take prescription and non-prescription drugs to a
A. The Extent of Drag Use.
greater extent than younger persons. This appears to be to becausetheir greater use of health
services makesthem 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 a11consumers spent S14.5billion for prescriptions dispensed
it
by community pharmacies." The elderly's precise proportion of that cost is not known, but if
was 30% that would be 54.35 billion. An FDA study found that those over 75 years of age
received the mostprescriptions in 1902,averaging almost 17annually. The young-old, those 65
to 74, receivedonly 13.6 that year. Thesenumbersare much larger than the avenges of those in
the 55 to 64 agegroup (9.3 prescriptions) and the 45 to 54 agegroup (6.9 prescriptions).ts
The 1985National Ambulatory Medical CareSurvey of office basedphysicians found that elderly
women accountedfor 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 those65 yearsof ageandolder.
OTC DRUG USE / Self medication as part of self-care seemsto 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 usedover the counter (OTC) medications in the previous
two weeks, with women tsking more than men." This was consistent with findings from an
women
earlier study of an elderly population in which 64%had taken OTC medications; again
usedmore than men.t Respondentsin this study reported consuming in a one day period an
averageof 1.74prescription drugs and 1.13over-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 comesfrom ambulatory elderly populations. Two
ongoing programs, the Dunedin Program in Florida andthe 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 screenedapproximately 3,000 elderly eachyear since
1970 for undetected medical disorders, has also collected patient-recorded information about
prescribed andOTC medication. Over a five-year period 93%of patients in that population took
somemedication, with a meanof 3.7 medications at the time of interview. The study alsofound
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 changesover the five year
period include an increasein meandrug use (from 3.2 medications) and a considerable increase
in nutritional supplement usesa
The EPESEproject, a community-based surveillance program funded by the Nations: Institute of
Aging, is being conducted at four researchsites; New Haven (Yale University). East Boston
(Harvard University), rural Iowa (Univesity of Iowa), and the Piedmont areaof 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 EPESEpopulation was from Iowa where gS%
of patients took somemedication, with the meanbeing 2.07 drugs In this population medication
use increasedwith 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 'analgesicsand 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 useof drugs seenin 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 classesprescribed 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 1976survey of long-term
care facilities found that most patients received between 4 and 7 medications with the mean
The most common therapeutic indications were cathartics. analeesics.
being 6.1 drugss"
tranquilizers, sedatve/hypnotics. and vitamins. According to PDS,the top five drug products
dispensedto elderly nursing home residents in 19a6 were digoxin, furosemide, potassium
chloride, dipyridamnoleand nitroglycerin ' This pattern reasonablyreflected the frequency of
use theseproducts had among non-institutionalined elderly that year. In alarming contrast, the
sixth and seventhranking drugs among elderly nursing home residentswere haloperidol and
90th
thioridunine HCI; amongnon-institutionaliced elderly these same agentsranked 99th and
respectively.5' This report also revealedthat during the first quarter of 1986,59.2%of the
elderly in the nursing homesreceived 4 or more prescriptions, compared to 35%of the noninstitutionalired elderly.
Drug usagein 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 averageof 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,
vitamins, diuretics, and cardiac drug.."
analgesics,
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Health promotion strategim. plarticularly in
C. Health Premotie Bene..ts of Dreg Therapy.
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 ycoungadulthood, and as a rmult
prevention is often viewed as having little value as a health strategy afte 65 yearnof age.
Kannel and Gordon havesuggested'that becauseof the relatively high incidence of mortality in
the elderly the absolute impact of preventive mensuresshort-term may actually be greater in the
elderly than the younger despite a lesserrelative 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 Programfound that older patients receiving
drug therapy according to structured guidelines (otherwise termed stepped-are') had lower
incidence of stroke and lower mortality than age matchedcontrols referred to their usual regular
care" for management." And, results from the EuropeanWorking Party on High Blood Pressure
in the Elderly Trial have shown dramatic reductions in morbidity and mortality among drug
treatment subjects over a sevenyear period." Of coursethe importance of attentive monitoring
during treatment cannot be over emphasized; anti-hypertensive medications are among the most
widely implicated contributors to adversedrug reactions in the elderly (reviewed later in this
paperj.

The efficacy of influenza vaccine was evaluated in nursing homesof GeneseeCounty. Michigan,
during the winter of 19g2-83. Investigators found the we of influenza vaccine to reduce both
A positive cstincidence and severity of influenca virus infections among the elderly."
effectiveness analysis of influenza vaccination programsfor the elderly was reported comparing
from 1971-1972
elderly
unvaccinated
and
medical costs and health effects between vaccinated
through 1977-197gP Despite belief in the preventive value of the vaccine, medical compliance
be
the bhst means
to
appears
with recommendations for its use has beenpoor, institutional poticy
for accomplishing wide spreadimmunization.4
associatedwith fractures in older persons;and fractures are
Disability and immobility are
49
associatedwith low bone mass. The N.I.H. estimatesthat about 1.3 million fractures a year can
aged 45 yearsand older.t° As one of the most prevalent
people
in
be attributed to osteoporosis
afflictions of advancing age. osteoporosis-related vertebral fractures burden one-third of women
by age65. By age gt hip fractures, usually associatedwith osteoporosis, will havestricken onethird of the women." An effective meansof preventing the lossof bone messin postmenopausal
women is regular use of estrogen therapy, particularly when combined with calcium
The FDA recently acknowledged this preventive indication to be an
suppleinents.a '5
effective use of estrogenswhen taken for 21 or every 28 days and combined with calcium
exercise.
and
supplements
A variety of useful but less well documented preventive and protective actions of drugshave
beenreported. For enample,a case-control study of 300catarictapatients and 609controls found
a protective effect from long-term useof aspirin-like analgesics. Such findings clearly require
methodologic scrutiny and additional investigation. But they also ought to encouragethe
continuing searchfor agentswith potential for preventive/protective impact on common disabling
conditions of advancedyears.
The major areasof concern with
D. Health Risks sadPrublemsAsauclaed With MedicatIon.
regard to health risks and problems associatedwith geriatric drug therapy can be organized as
bio-medical. behavioral, economic, andhealth policy/health services. Conversely, theseareasalso
representimportant targetsfor drug oriented health promotion interventions. In general, issues
reviewed independently in this background paper (e.g.adversedrug 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 associatedwith a variety of physical
changesand health problems. Adverse drug reactions alsopresentin a wide variety of symptoms
throughout the body. A major challenge for the clinician is to distinguish between symptomsof
aging and those associatedwith drug therapy. Mental disturbances, fatigue, depression,and
with commonly encountered conditions as
syncopeare examplesof complaints that5are
0 associated
well as frequently prescribed medications.
ary with populations, incidence and
patterns
Justas drug use
or ADr..
t. THezUPtIDEtOLOGY
prevalence data for adversedrug reactions (ADRs) is quite dependent on data collection methods
collaborative drug surveillance
Multicenter
and settings in which studies havebeen conducted.
programs, voluntary reporting to FDA, cohort surveillance. the control phase of intervention.
and computerized record
surveys.
demonstrations, institutional or population specific prevalence
data setshave provided the most enlightening perspective on ADRx in the
linkage of secondcary
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 havebeen wed by BCDSPto correlate patient factors and drug response.
From this effort dosensof adverseeffects associatedwith drug therapy have been identified,
advanced age has beenan important variable in severalinstances(e.g. heparin in older women'
and high doseflurazepam in older patients").
The FDA hbobeen collecting reports of suspectedand known adversedrug reactions (ADRs)
and voluntary nature of the
since 1961. The data has limitations becauseof the spontaneous
reporting system. Nevertheless, the value of summary information from this data set to alert
researchersand 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
6
Cooperative of Puget Sound. "
X.FAcroas CONTRstIrBUiTO 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
5
substantial." '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 with0 dementia alsofound an increased incidence at ADR's with an
increased number of medications. '
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 adversedrug 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 responseto 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 yeanrsof age or
older, experienced adversedrug 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 elderly 1 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.

201
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 AriDGENERICS. 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 useof generic drugs." Since the passage of the 1984
Drug Price Competition and Patient Term Restoration Act, there has been an increasing number
t
of generic products approved by the FDA.
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 lessfor 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."' 0 8 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 appearto 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
t t
involved, patients frequently fail to take their medication as prescribed."9"9
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 casesof 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 lesscompliant 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 ocidalcircumstances 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 approochto 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.

202
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
t
younger patients."
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 PsoONAL
c1
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 1906found 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 povertyt 112.4%in 1986) among older
Americans has remained at or near current levels for several years. '
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 $10.00per 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 aspart of an
office visit, with the notable omission of influenna vaccination. t Perhaps Medicare use of health
maintenance organizations in the future may change this policy.1
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
t
whether wholesale cost or quantity dispensed had been controlled in the analysis."
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 withtt prescription drugs,
the primary concern of government officials is the cost of such a provision 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
t
possible approaches appropriate to drug coverage under Medicare " 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 mostexpensive, 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 coverageapproach, on the other hand, could finance only selected
therapeutic categoriesor targetedsub-populations (e.g.. poor elderly or nuning homeresidents).
Someoptions for specifying drug groupsfor coverageincluded determination of 'life-sustaining
identifying drugs likely to prevent hospitalization with its associated
drugsby medical consensus,
costs, and approval only for drugo (or drug products) for which the manufacturer can
demonstratespecific evidence of efficacy and safety when usedby elderly patients. A third
option available under Medicare is phased-in implementation drug coverage. This approach
could allow for administrative consideration of changesin clinical practice standards,and benefit
from accumulated program enporiencrXtt
HEALTH POLICY AND HEALTH SERVICE ISSUES/ The delivery of health servicesand the
implementation of health policy are indicators of society's eXpectationsfor health promotion.
The drug component of a larger strategy is reflected in theseselectedexamples.
X.MEDICAID. Although only 6.6%of the elderly werecovered by Medicaid insurance in 1986,
thesewereby definition among the teastable to afford out-of-pocket health expense ss" Efforts
to reduce costsand focus benefits under Medicaid have beena dominating health policy issueat
the state level for severalyears. An analysis of the effects of a 11.00copayment compared to a
monthly limitation of 3 prescriptions found Medicaid's monthly savingsunder the two systemsto
be comparable.'m However, the proportion of essential medications [seepg. E-101obtained by
recipients was greater under the copayment arrangement.
Oneapproach hasbeen the adoption of a generic formulary for Medicaid recipients by Alabama.
Under that State'sprovisions, 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
t
risk for drug induced illnes." a In view of the higher rate of ADRs among the elderly, successes
in this program ought to havegreatestbenefit for older recipients of Medicaid.
In view of the the increased generaluse of medicationnsma'sl(and psychotropic drugs in
particular") preadmission screening of applicants for nursing homesmay shield some from
overmedication while perhapsleading to more appropriate therapy for those admitted. Minnesota
recently adopted a nursing
homeapplicant screening program, and Massachusetts
was considering
t
the samein mid-1985.13
X. M ItltRe.
An average 17%annual increasein Medicare expenditures between 1967and
1983 prompted the shift to a prospective payment systembasedon diagnostic related groups
(DRG's). This change in the reimbursement system was accompanied by increased rates of
hospitalization for elderly Medicaid nursing homeresidents in Wisconsin' " Higher drug usageis
usually associatedwith hospitalization; whether this occurred in this population is not known.
In spite of changessince 1983Medicare costscontinue to rise; and rising health care costshave
financial impact on the elderly. In dealing with the issuethe 100thCongressseemsto favor an
approach which will limit out-of-pocket health expensesto 12000 annually.t"
Proposalsto
expand Part B to include outpatient prescription coverage received wider support in 1987than in
previous years. Under consideration is a requirement that participating pharmacies would
consent to offer medication counseling to all eligible program participants.
Prescription drug assistanceunder Medicare could include policy features designedto 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 pharmacysite, rewarding safety
and toxicity studiestargeted at elderly patients, and providing incentives for user-friendly
packaging and labeling as well aspatient education services.
MAINTENANCE
ORcANIZATIONS.Medicare recipients have been able to join an HMO
s. HEALTH
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,
Costs, counseling, error rates,
rigorous evaluation of the risks and benefits is tacking.
convenience and access are the usual issuesaddressed. Proponents cite advantages that include
because of less switching
savings due to an economy of scale, better ability to monitor therapy
tm
Detractors claim higher error
between pharmacies, and convenience for less mobile patients.
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
1 0 88% of participants need reinforcement, clarification,
education, or health provider follow-up.
S rRAUD.
The elderly seem
to
be
less suspicious of medications that do not produce their
1
promoted or expected results. " 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
t
systems are currently being developed. 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 scopesince 1979.10 A 1985survey 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
t
relevance, individualization, feedback, reinforcement, and facilitation. "' 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 t color-coded
conventionally dispensed medications, medication counseling, and no intervention. "' Another
study compared verbal medication counseling alone and in combination
with either written
1
information, a medication calendar, or a seven day medication package. " 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
5 t1
physician. P.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 longterm 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 pharmacistconducted 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 asa 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 PhaseIII clinical trials are now less likely to have excluded subjects on the basisof
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
(PhaseIV) 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 neededin order to identify agentsfor which
pharmacokinetic changesare truly age-dependent. This approachto testing would provide
elderly patients with maximum benefit at minimum risk and allow companiesdeveloping new
drugs to inform prescribers of tiruefactors effecting dose.
POST-MARKETING DRUG SURVEILLANCE / The field of pharmacoepidemiology. or the
study of drug 03e and drug effects osingspecific epidemiological methodsha emergedin recent
years."' Interest in post-marketing surveillance (PMS)of drugs and their effects is evident in
severalsectors,including the government. the pharmaceutical industry, and third party payors.t"
Invessigations
carried out oncea new product has been marketed (PhaseIV studies)can include
careful assessment
of pontaneouareports, 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-baseswhich investigators utiline to study drug ae. someof 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-basehavebeen published."'
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In view of the evidence that older patients are at higher risk of adversedrug 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 emergeand play an
important role in knowledge of drugs and the elderly.
LACK OF TRAINED PROFESSIONALS / Specialized knowledge of clinically important
pharmacokinetic and phatmacodynamic changesthat often accompany the aging processare
neededfor prescribing for the elderly
ISt8O
It has beenpersuasively argued that many problems
associatedwith prescribing can be avoidede69ar
and yet about half the physicians
delivening care
t 50
in geriatric assessment
units have no special training in care of the elderly
Specialty training
programs in gerontology and geriatrics offer oneapproach to imparting the specialized knowledge
neededto 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 decadewill not be met.1i0s191tit193 5 At presentthere are 66 geriatric
medicine programs and 27 geropsychiatry programsin the U.Si
A new fellowship program to
train 4-6 physicians in geriatric clinical pharmacology will begin in 19gggt At a broader and
more basiclevel, medical schoolsare providing only minimal training of geriatrics.t"'
Federal law mandatesthat a pharmacist review the drug regimens of all LTCF patients. This
regulation has resulted in decreasedexposure to unnecessary
drugs and an associateddecline 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
accreditedt pharmacy
residencies in geriatrics, and ten funded geriatric pharmacy fellowships in
8t
the ULS.9 " A 1985 survey of U.S. Schoolsof Pharmacy found that t t40 schoolsplanned to
incorporate an AACP developed text on geriatrics in their coursework. 1 At least 10 schools
indicated plans to offer geriatrics coursesnot previously available. The Geriatric tEducation
Centers (GEC) Program hasalso stimulated expanded training in geriatric drug therapy. '
Whether responsibility for drug therapy managementof elderly patients should bem0 a 5shared
or
5m
independent exercised, there is agreement that neither medicine S nor pharmacy
"o will
provide an adequatenumber of specialized practitioners in the near future. Interdisciplinary
training programs designed to enhancecooperative 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 issuesusually associated with Medicare
reimbursement, medication for the elderly is not typically considered. However, the opportunity
(or risk) to receivemedications beginswith accessto the prescriber and so reimbursement policy
that effects accesswill probably effect drug utilization patterns as well. The American College
of Physicians has recently published a position paper on alternative Payment approachesfor
Medicare in which it suggeststhat inequities in the presentreimbursement system'induce
physicians to provide technologic and procedural services as opposed to cognitive and
interpersonal servicessuch 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 coverageon prescribing,
pharmacy services, and self-care practices has not beenstudied.'"
Vt. Semnary
Drug therapy representsan important approach to promoting health in the elderly. Rational and
judicious oneof medications can enhancethe 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 demandscaution
and an appreciation of the possible variations in drug response. Respectfor these nuancesin
drug responseare essentialto rational prescribing for the elderly.
It appears that drug usagein the elderly is considerable in terms of medications taken and
associatedexpenses. There are also patterns of medication ase which, while easily understood,
suggestthe need for greater prescribing forethought in subsetsof the 65 and older population.
For instance, increased prescribing for and generalwe of medication amongolder women;an.
increasein the number of medications with advancing agecontinues into the ninth decadeof life;
and more medications ordered in settings where higher levelsof care is provided.
Changesin pharmacokinetics and pharmacodynamics can contribute to adversedrug reactions in
the elderly. Polypharmacy (a major reason for drug interactions) and non-compliance
(particularly excessivedosing) can alsocontribute to the incidence of ADR. It is often difficult
to predict the specific causemaking advsiable the wse of lower initial doseswith 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 raiseshealth 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 issuesto 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. 1988is not too soonto begin to addressthem.
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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 effective 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 urgency of our imperative has become clearer.
I believe we all recognize now that we
are in the midst of a worldwide demographic 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 United 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 maintaining 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 progressive loss of ability to carry on daily functions 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 population and clearly distinguish betwccn aging itself and the effects of diseases.
The previous vicw, that aging is inevitably associated with a progressive decline
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in the function of virtually all body organs, studies of healthy individuals conducted in
is being challenged today. In recent studies, the Baltimore Longitudinal Study populamore sensitive approaches have been used tion gave quite different results. In approxto identify older persons with various dis- imately 30% of the participants, there was
eases, and those free of disease have shown no change in glomerular filtration rate with
remarkable organ function into their seven- aging; in 5%o there was an actual increase
ties and eighties. One of the best examples in glomerular filtration rate with aging; in
involves cardiac function. In studies recent- the remaining 65%o, there was a moderate,
ly reported by Rodeheffer et al,' ostensibly sustained decline with aging.' Thus, one
healthy, normal volunteers in the National cannot say that aging, in the absence of
Institute on Aging Baltimore Longitudinal disease, is invariably associated with a deStudy of Aging were first screened for even cline in renal function. More importantly,
subtle degrees of heart disease using radi- we must be aware of the variability in renal
oactive thallium scans of the heart during function in older individuals and the need
exercise tolerance tests. Approximately 500%6 to assess the renal function of each older
of the subjects in their seventies and eight- patient before prescribing medication for
ies had evidence of areas of poor perfusion that patient.
of the heart muscle, indicating some degree
There are, at the same time, well-docuof coronary artery disease. When the re- mented changes in cell characteristics with
maining 50% with normal tests were stud- aging that have implications for pharmacoied for cardiac output during standard stress dynamics. A diminished responsiveness of
tolerance tests, participants in their seven- cardiac muscle to catecholamines has been
ties and eighties had the same range of found to explain the reduced increase in
maximum cardiac output as the younger heart rate with exercise.' There are someparticipants, with no evidence of an age-re- what similar changes in responsiveness of
lated downward trend. There were changes other tissues to various hormones, such as
with age in the way the heart responded to diminished responsiveness to insulin. There
exercise, namely, less increases in rate but also are changes in the structural confirmagreater increase in stroke volume. How- tion of intracellular enzymes. The precise
ever, the study clearly showed that overall mechanisms of these aging changes are the
cardiac output can be maintained into the subjects of active investigations. My overall
very late years if coronary artery disease conclusion is that we need to study, at all
does not develop.
levels of biological organization, the charThe brain is another organ that, in the acteristics of aging as distinct from the efabsence of disease, functions effectively fects of disease in older people.
and efficiently into the late years. Positron
Even more important in considering drug
emission tomography, using radioactively testing and development in the elderly is the
labeled 2-deoxyglucose to measure brain fact that most older people suffer from sevmetabolism, showed no significant age-re- eral chronic disecases, and it is necessary to
lated change from age 20 to age 80 in a consider the effect of drug pharmacokinetgroup of healthy men. Longitudinal studies ics, pharmacodynamics, and interactions in
of mental function have shown only mini- the presence of such diseases. What, for exmal changes in intelligence in individuals as ample, will be the effects of a promising
they age.'
new calcium channel blocking agent for
Studies of the aging kidney are of partic- treating hypertension or angina in people
ular importance in relation to pharmacoki- aged 75 or older who also have diabetes
netics. Early studies indicated a significant (20% of all people over 75 years of age do
downward trend in glomerular filtration have diabetes) or in people aged 80 or older
rate and renal plasma flow with aging in who also have significant dementia (at least
normal individuals. However, most recent 20%70
of people over age 80 do suffer from
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dementia)? Or, what are the effects on Alzheimer'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 appetite or taste. By suppressing central nervous system function to even a modest degree, 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 occur 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 attributed to aging may have simply represented the still maturing features of the organism. 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 results of people in their twenties with people in their sixties and seventies might suggest a senescent effect, whereas comparing
them with findings of people in their forties would suggest a maturational effect.
In the design and execution of drug studies in older people, it is essential that individual psychosocial characteristics of older people, including life-long patterns of
response, be considered. Attention must be
paid to cultural differences. The approaches
to obtaining informed consent must be sensitive and thorough. The experience gained
in demonstrably successful trials such as
the Systolic Hypertension in the Elderly
Program conducted by the National Institute 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
output is maintained
cardiac
ta, Edward, Exercise
with advancing age in healthy human subjects: cardiac dilation and increased stroke volume compensate for adiminished hean rate. Circulation, 1984;
69:2.
3. Creasy, Helen and Rapoport, Stanley, 1:The Aging Brain. Annals of Neurology. Boston; Little,

Brown, & Company, 1985.

least twice to an older person, and to include 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 enjoy 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 involve a family member or other primary
care giver to assure adherence.
The National Institute on Aging, in working to fulfill its chartered mission of research
and training in the biomedical, behavioral,
and social aspects of aging and the problems 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 complementing that of the Food and Drug Administration, and look forward to continuing to work with the FDA in addressing
more successfully the special needs of older
people.
There is no single, simple way to characterize old age. People change continuously throughout their entire life span and the
rate and extent of change are individual.
More important than age per se as a variable are these individual differences as well
as the presence and effects of a variety of
chronic diseases and conditions. These factors provide not only the reason for drug
intervention but are the complicating features which require the most careful, individualized 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 investigation. 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 number of drugs. Partially this is because investigators have not brought forward challenging research proposals, and partially it is due to the competition
for the research dollar. Also, after talking to persons from the pharmaceutical 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 passage 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 function 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 completed 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 occult 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 established 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 became senile; that idea has now been disproven. Today we recognize that a
significant number of people suffer from Alzheimer's disease or other dementing 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 examine 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 people, 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 situation free of any compounding variables and this is simply not useful in studying 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 pharmacodynamics. We know very little about aging and changes in drug receptor 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 duration of effect on receptors. Thus there is a whole realm of drug cell interactions 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 effects in relation to age when the comparison is of 25-year-olds with 75-yearolds. 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-yearolds, with little change beyond that age in humans. This is an important distinction. 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 biologically normal part of the maturing process, but then a lower level of function 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 considered 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 pharmacological 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 diabetes. They failed to carry out not only the proper use of drugs but also recommendations 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 compliance 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 Becker 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 individualized 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 patient 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 administration as foolproof as possible. Some older people do suffer from forgetfulness 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 pharmaceutical 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 package, 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 cardinal area in geriatrics where our chance to manage that disease more effectively is going to depend either on discovering a cause that we can prevent
or on discovering a medication that will reduce symptoms. Alzheimer's disease 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 training 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 Institute on Aging will encourage and support additional development of training 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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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 presentsa panadoxthat 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 betweenaging and
drug therapy for both established and new agents. The
population in need of this therapy is burgeoning at an
unprecedentedrate, 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
averageolder patient.
Pan of this problem is not uniquc to phasnacotherapy. It is by now well revxgnaied that getiatns as a
whole is a discipline neglected in all phascsof medical
education and training, despite the central importance
of this field in the practice of modem medicine. Ironically 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 evidencecomes twro data on patteres
of use. Sedativelhypnotics with unacceptably long durations 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 treatment of senile dementia ar commonplacc despit neg2
ligible evidence of efficacy. Neurilepsics rm disturbingly popular as behavior-atering treatment in the aged.
even in the absenceof a specific indication for their
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ue. placing patients at especially high risk for shelongtsmn complications of fardive dyskinsia. as well s
frequent concumentadvere effects including er-apyamidal symptoms and oc-rxdation.
Analysis of patterns of drug uxe by the elderly also
suggestsanother problem aea. that of undreutilisation.
Emerging evidenceconcereing thc efficacy of treatment
of mild to moderate hypertension in putienis >65 years
of age hasnot yet found a place in the therapy of many
older patients wih hypertension who might benefit from
it. In addition, in a large-scalestudy of severl hundred
thousaMdelderly medicaid recipiens. our group has
found tha available agenu that have been shown efectiv for the treatmentof 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 illfounded 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 enidencecomesfrom studics that ceamined physicians' beliefs andpractices conceming use of medication in ihe elderly. Physicians
presented with fairly suraightfnrward questions conceming practical geriatric pharmacology hace bhen
shown to hve an alasrminglyhigh levl of misieformotion.' 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 attitudesconceming
specific problems in drug therapy in the elderly Iniial
resulIs suggest major gaps in physician awarenessc:
optimal managemnt of athritis, gastrointestinal symptoms. insomnia, and anuiery in their elderly patienvi
Passof 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 recertification State boards of liceusum havc bern nosoriously Inn in demanding that physiciansdemonsirair
an accepiable level of curet knowldge before mli-
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censur. which is to a11imems and purpovesautomaoic
shtoughousste coonuy (tshough this pictur is beginning so change soewihat). Unfonrunasely. litigation
seemsto be shemost acitely pursuedform of qaalfily
controlu in relation to physician penscribing. panicaIoly for this vulable group. As a means of deeloping and maintaining optimal behavior. this trendhas
all he upped (andprobably all theefficacy) 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. Amenicanpatients appeat to eceive relaively little information, on the avenge, from physicians or pharsacists about their drug
therapy.* Misinfotnnaion and oninbformtaion ar rife.
leading souomeasured(but potentially large) noncompliance and miscumpliance. The faner results in an nnecessarily high frequency of drug-relaed complications in this physiologically vulneabl group.'
Vastas thee problems ar, they are nonttheless amenable 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
bongis has beenthe 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 areato wh ch both
the FTod snd Drug Administration and the phrmaceutical industry ned so do a better job in r
tionso the
elderly. Although some companies have begun to add
brief ictions concerning us of specific products in the
elderly, this is by no meansas widespreadas is should
be. For esample, in a current edition of thePhivaictisn'
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

manding answaesis too large. the demographics ton
compelling, and the pool of interested applicants too
a more
varied and (o be candid) too small to wannran
restrirctn a
ch. Only a coception of training in
gesiatric piamacob4y that is broad enough to include
all of its f
wll hbeequai to thechallengewth which
this emerging Area Presentuus.
Referntacs,
Documeniaton
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patints. This may be the result uf n iteaction with
a utedication or cocuisting disease that could not have
beenanticipatedin prntamvesingevaluation of any plausibhcscale. Ther does not cuarontly euist any uniform
nainwide apptoach to this pgoblem. although a number of emerging methudologies should makb this andenaking feasible. lust as the thalidomide disaster led
to a mom igomsu conceo foe dte evaluation and upproval of nmdications. theunfornunare vcents
surroundlug 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
s
in the emerging
training is morc problematic Lader
held of clinical gersiatricshave come to the realiation
that the health care needs of the elderly in thin country
will not be met thmugh the pnoduction of thousandsof
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,
considerableprogress has been made in getiatrc medicin through the training each yearof small but robust
cadre of resar
cbeaoconsolsaus. Although demand is still far in cecess of supply. this -Iev-ngeapproach seemsto be bearing foits A similar approach
appearswoth pursuing in the area of geriatric pharmacology, asdiscussed in the other atniclesin 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 biology o other labortory-basd recarch in ph-rmacology by condemning thes fields for being -not clinical
enoghb- it would be equally unwise o sver the opposite end of shespectrum. namely the study of the
epidemiologic and eeen sociocconomic
aspectsof use
0
of medickaion in the elderly. These areasoffer much
promise and relevance for resenach.sraining. and care
in geriasec and mediation ux. Rather than being s ret
of passagefor this new filId. such an anept at circuncision 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 epidemiologicipolicy end of the conninuumvand still other might
represent eupcnix in boahkinds of inquiry Of co-n-.
the highest of sciontific standads woud ed robe tmet
in any of th
endeavor-. Th list ot qustions de-
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of
TDe 12% of the U.S. population that is over 65 currently uses about 25%
all health care resoures, and about 30% of all prescription Dedictions.
gros
These figures will rise mome than proportionately as the aged popilation
Medicaand sirultaneously becomes mmre heavily skewe tajard the oldest old.
contritions play a central role in the health care of the elderly. They have
buted substantially to adding years to the lives of aging Americans; equally
to the
importantly, they have also rade a major contribution in "adding life
capacity
functional
increasing
and
symptoms
reducing
in
elderly,
the
of
years"
for many chronic illnesses which still elude curative therapy.

Nonetheless,

Even
the elderly are also at significantly added risk of adverse drug effects.
raposibody
excretion,
renal
metabolism,
hepatic
aging,
healthy
of
in the face
considertion, and receptor sensitivity undergo isportant changes ubich impact
illnes-,
multiple
of
coexistence
The
effects.
drug
adverse
of
risk
ably on the
risk dramases aid their corresponding therapies in the elderly crapisids this
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
conseqes if these drugs are use, inappropriately.
ad by several nnpharmacologic factors.

suffer

adverse

These risks are cxrguniid-

Pharmacology and therapeutics have

long been an under-represented area in rost medical school curricula: geriatrics is presented even mces scantily if at all in nost Arerican medical
schools.

Thus, expertise in geriatric pharmacology is very poorly distributed

fact that prothroughout the pzsulation of practicing physicians, despite the
and irpircaoron
mrst
the
scribing redications to patients over 65 is one of
tant therapeutic interventions in all of medicine today.

This results in a

significant amount of urder-prescribing, over-prescribing, and

mis-prescrib-

Older agents are used there newer ones wild be core safe and effective;
At
in other patients, important and treatable conditions are lef untreated.
and
the sare tire, drug therapy may be used where no real indication exists;
ing.
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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 relaOrpliance is impaired by acsplei regimens, increased

tion to medication use.

frequency of side effects, and often by co-existig problem
ness or outright dementia.
challenging population.

Economically,

such as forgetful-

too, the elderly present a unigeiy

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 momedication 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 purpise of this

the clinical aid policy aspects of geriatric drug use.

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 cOwngroup 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:
patient.

the choice of a medication for a given

considerable evidence exists to indicate that this choice is often

rade sulcptimally, but not enrugh is understood coanerning how this process
central here is the

occurs, aid, more irportantly, ht

it can be improved.

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?
this pros

How can

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 physicians 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 redication 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 redications, until recently it has been commonfor 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 postmarketing 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 phameccdynamics known to prevail in the elderly, as well as the exponentially increased 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 interested in the prospect of performing post-marketing surveillance with large databases 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 regiens 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 (including prescription medications) for about 1.5 million participants in the Medicaid 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 antihypertensive or hypxuglyceraic regimens, and the relationship between the use of nonsteroidal anti-inflanmatory drugs and the mnageent of hypertension and rangestive 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 Containrent 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 NewHampshire 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 authorities, 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 Department 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 medications, and completely untrained staff; it led to a major change in the state
regulations coxerninag medication use in rest hoes, and an increase in reimburse.ent rates for facilities

hidchmet higher standards of patient care.

In

has developed a relationship with the Beth
the in-patient arena, HMS-PACS
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.), PACSis 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 widespread 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 evaltions 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 anresmeasured 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

Howhave 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" Medications in the elderly so as to monitor the important areas of functional capacity and cognitive function which are often neglected in conventional 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 largescale post-marketing surveillance of medications in the elderly to
serve as an 'early warning system" for adverse effects in this vulnerable 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 medications 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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SDRVENIIANCE OF MEDICATICNS ]INTHE 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 particularly appropriate area for consideration by members of this group. Even if
the elderly were well represented in pre-marketing clinical trials (a goal that
distant, bit toward whidh same progress is being made), it would never
is still
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
The
make possible close surveillance of marketed drugs in elderly populations.
increased need for such research in the aged is evident fram their well-documarkedly
mented dhanges in pgarmaokinetics and pkharvacodynamics, and their
Fortunately, automated datahigher frequexry of co-nrbidity and polypharmacy.
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 pcpulation of aboat 1.4 million people. When unexpected emergencies occur (either
clinical or man-made, as in the case of benoxaprofen or piroxicam, respectively), 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 mainIn this regard, they are much like a sort of intellectual fire
tain current.
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 opportunity for proactive cooperation among industry, regulators, and universities,
to create a situation of benefit to all. Indeed, inportant steps have been
a long way to
taken in all three sectors in this direction, but there is still
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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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 drugrelated 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 Incountries outside of the United States.
(JAMA 198J=1MI200-1004t

ON MAY 15, 1987, McNeil Laboratories announced the suspension of suprofen (Suprol) sales in the United States
(statgram from McNeil Pharmaceutical, 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 countries. 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 approval in the United States. Next, it
summarizes the process of detecting

FPS in the United States, including the
special role of the "Dear Doctor" letter
in accelerating the collection of information. 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 observations to the Food and Drug Administration (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-inflammatory drug with properties generally 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 dysmenorrhea. 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 treatment for a period of at least one week.
At the time of US approval, suprofen
FrMfthOftle atEpdenaolgy nad
5Bmtwi~stappeared to share a common adverse
Sn.PSe.e,
asBo.andFoss andM,TnnenrandIh.
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reaction profile with most other nonsteSoRe.sarh and SAwe
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for more than three years provided any
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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. Promotional efforts included extensive distribution of product samples to prospective prescribers.
The first two known cases of suprofen-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 ofan adverse drug reaction. 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 casessome with evidence of reduced kidney
function-were reported, discussions
between the FDA and the manufacturer (in mid-March) led to the decision
that the manufacturer issue a Dear Doctor letter to more than 170 000 officebased 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 experienced transient renal failure cormmonly 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 during the 17months of suprofenrs US marketing 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 practitioner. It is thus possible to trace the
AdverseReactionReporting-Rossi esat
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health professionals, ie, in the people
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reporting pattern either by each report's entrance into the FDA's Spontaneous Reporting System database or,

for 291 cases, by when the event actually 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 practitioners in late April or very early May, the
reporting of cases lagged behind their

actual occurrence. This delay in reporting, a recognized feature of spontaneous

reporting, created a diminished estimate of risk compared with what was
actually occurring during this period.
Nonetheless, a sufficient number of
cases were reported to provide an appropriate signal of the problem within
two months ofmarketing.

2. Theeffectofthe April Dear Doctor
letter on increasing the rate of reporting
and accelerating the process ofinformation 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; correcting for use, the reporting rate in
May (2.4 cases per 10 000 patient exposures) 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 unrecognized as a drug-related event or
were recognized but not reported. Subsequent 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 deter1204
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mined by materially decreasini patient

exposure to suprofen.
3. When the drug-exposure information is compared with the ocrcurrence
dates of cases of FPS during the first
several months, a correlation between
the two becomes obvious, withhcases of
FPS increasing in proportion It0 suprofen use. This tended to suppor t the belief of a causal connection. Uncquestionably, the first Dear Docto r letter
markedly reduced the use of the drug.
Until May, suprofen use was approximately doubling each month; in May,
there was a 30% drop in estimsated patient exposures from the previous
month, which then continued taa drop at
about the same rate into Jun,e. There
followed a period of reasonabi ly stable
use until October, when the th ird Dear
Doctor letter was issued. Th.ereafter,
suprofen use declined until its withdrawal, although the reportingg rate of
FPS stabilized at about one re port per
3500 patient exposures througl hout this
period.

Comment
The role of spontaneous rep, sirting in
the identification of this synds sime was
noteworthy. The signal it g,enerated
was timely and unequivocal an Idthe information produced establishesd causality with reasonable certainty. Spontaneous reporting also seemed to have

their
employees, and their spouses accounted
for about 40% of the cases of
FPS occurring from February to July
1986 and about 25% of all cases of FPS
reported during the 17 months of
marketing.
What remains a mystery is why FPS
was not recognized in postimarketing
experience outside of the United
States. Prior to US approval and marketing, sufficient time and exposure
would seem to have taken place to have
allowed its detection, especially in countries like the United Kingdom, where an
excellent system for spontaneous reporting exists. Yet only three cases
were eventually identified in the United
Kingdom and only 19cases in all of the
countries outside of the United States in
which suprofen had been approved. A
different pattern of use in these countries, involving a smaller proportion of
exposures in the high-risk category (ie,
men less than 40 years of age), might
explain some of the difference but is
unlikely to explain it all. For the time
being, at least, the answer is not apparent. What is certain, however, is the
need for vigilant postmarketing surveillance for newly marketed drugs in the
United States, despite the availability
of considerable premarketing and postmarketing experience with the drug
both within and outside of the United
States.
We continue to urge all physicians
and other health care providers to report their unusual observations, particularly involving newly approved drugs,
to the FDA, whether or not thel' are
certain a causal connection exists. For
their convenience, an Adverse Reaction
Report form (FDA-1639b) now appears
on the last page of most editions of the
1987 Physician'sDesk Reference and of

recent editions of the American Medical
Association's Drag Evaluations.V' This
form may be photocopied for repeated
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 reported 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 participation 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 chloramphenicol.' It expanded greatly when the 1962 revision of the Food and Drug Act required the pharmaceutical 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 isbecause 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 administration (e.g., cervical6 cancer associaled with the
use of oral contraceptives ). Important adverse reartions 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 uncomplicated disease and are drawn from restricted age
groups. Thus, preapproval data oflen do not apply to
pregnant women, children, elderly persons, and patients wish complicaled diseases who require treasment 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 crucial 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 surveillance 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 mainlenance 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 provide early warnings of previously undetected, serious
drug risks. If such monitoring had been done in Europe in the late 1950s,
the discovery of teratogenicity
14
due to thalidomide would have occurred muacearlier than it did. Analvses of the advese-reaction monitoring program at the FDA have shown that it can
generate postmarketing data as effectively as can
many
structured and costly postmarketing stud15 16
ies. , It has been noted that "most unexpected
ADRs [adverse drug reactions], in fact, are turned up
by voluntary reporting" and that 'reporting by physicians remains the single most imponant source of suspected ADRs."' Lasagna recently stated, Spontaneous 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 physicians - 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 manufac0
turer is required by law and regulations" 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 exposure to the drug, the temporal relation between exposure and reaction, and the underlying diseasc. Whet
the FDA receiv es a report, it assigns standard terms to
9
the description of the reaction' and enters the report
into its computer data base. Every direct report from a
physician and all manufacturers' reports of unexpected serious reactions are individually reviewed. The
review includes a check Ludetermine whether the reaction is already listed in the drug's package insert, an
assessment of the severity of the reaction, and a preliminary assessment of the probability that the reaction was related to the drug exposure. For screening
purposes, a reaction is generally considered serious if
it resulted in death or hospitalization. When the reaction is deemed serious, the possibility of such a reaction 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 reactions. After consultations with epidemiologists, pharmacologists. 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 profile of all reported reactions to the specific drug involved, calculation of reporting rates relative to use of
the drug, comparisons with adverse-reaction profiles
of other drugs in the same therapeutic class, an examination 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, quarterl 1 and annual tabulations are done for recently approved drugs and for drugs that are a source of suspicion. These compilations are analyzed for patterns of
concern.
SUMMAtRY
or 1984 ADvxajc-RrArcTioN Rioatns
In 1984, 26,753 spontaneous adverse-reaction reports 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. Twentyfour 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 classified as new chemical entities were initially marketed

Jun 12,19a6

aindwere each prescribed at least 100,000 times, according to the National Prescription Audit (purchased
from IMS America, Ambler, Pa.), or were used frequently 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 prescriptions). The severity of the reactions described in
the reports on the new drugs did not differ substantially from iltht mentioned in the reports on other drugs
(Table 1). In addition, little difference in the description of the severity of the outcome of reactions to the
new drugs was found in comparisons between direct
reports from physicians and those from manufacturers. 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 suspect 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 extent 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;'Arthritis" column). These agents accounted for 21 percent of the adverse-reaction reports but for only 5 percent 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 complex 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 PreTabe 1.Dissiuton of Spontaneous Adverse Dobu-Reaction
RePort OtnNow Csenscal Ensies. Atwirg toOrigin d Reacson
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Fez 1. Pecntage Disinbution of Repwtt on Adverse Drug
Reactions (ADRs)aridMta Share of Drugsin1984.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 reformulations and other modifications of known chemicals.
In spite of this complexity, the monitoring of spontaneous reports has, at times, directly resulted in
changes in recommendations for use and drug availability. Generally, the reactions involved in such instances are distinct clinical entities that are reported at
rates much higher than expected. Recent examples
include
teratogenesis caused by isotretinoin (Accu2'
tane) and toxic epidermal necrolysis associated with
pyrimethamine-sulfadoxine (Fansidar).2' Other examples of adverse reactions that were discovered by
means of spontaneous reports include phenformininduced lactic acidosis,' hepatic tumors associated
2
with oxymetholone, 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 proportion of anaphylactic reactions to nonsteroidal antiinflammatory drugs occur with benoxaprofen and
zomepirac.
A third use of data on adverse drug reactions is to
provide information on patient risk factors. For example, 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 reaction.'" 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
3
be entirely coincidental.2 Thus, adverse-reaction monisoring should be viewed primarily as a means for identifying potential problems. Confounding is particularly likely when the drug exposure and the outcome
are relatively common. In the case of doxylaminepyridoxine (Bendectin), for example, there were large
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numbers of reports of congenital defects associated
with exposure to the drug, simply because there was
widespread useor the drug during pregnancy; the coincidental, noncausal nature of the association ap2
pears to have been demonstrated. '
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 distorted 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 infarction. 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 pharmacoepi2'
demiology. Both monitoring and epidemiology are
based on the nonexperimental collection of observed
data on exposure and outcome. Interpretation of adverse-reaction data, like interpretation of other epidemiologic 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 actually used? After sufficient evidence is gathered, several
mechanisms are employed to modify prescribing practsces. New information may be added to the
package
t6
insert of the product to guide providers. In other
instances, the availability, of the product may be restricted because of either voluntary withdrawal from
the market (as occurred with22zgmepirac)' or recall (as
in the case of phenformin). 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 considered. In the case of isotretinoin, for example, how
should the risk of teratogenesis be weighed against
disfiguring acne and its attendant psychological effects? 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 committees 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 developed countries." To improve reporting, revised regulations'" and guidelines have clarified reporting requirements and procedures for manufacturers. The
FDA has also sponsored pilot studies in Maryland and
Rhode Island that are aimed at stimulating direct reporting 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 ability 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 cvaluation of drug performance after marketing. If the
medical community and patients are to benefit from
the experience of indisidual physicians, suspected re35
actions must be reported."
Indeed, "supplying information 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
sbchreactions 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 available 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 possible litigation related to an adverse-reaction report.
However, it must be remembered that the adversereaction surveillance program is designed to detect
possible safety problems with drugs and that the submission 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 inappropriately inhibit early reporting to the FDA. Authors
are urged to send in early notification of adverse
reactions to the FDA, while articles are being prepared or are in press.","' Physicians need to be
assured that their
reports are important and that
3
they are used. '
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Prescription Drug Use in 1984 and Changes Over Time
CARLENEBAUM, PHD. DIANNEL. KENNEDY,RPH, MPH, DEANNEE. 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, psychotherapeutic 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

estimates of drug use provide valuable com-

used in the United States, published data on

parison data for. those studies limited to one
area. They also provide a broader context

national patterns of drug use are relatively
scarce. Most studies are limited to a single
drug class, medical care setting, or geographic region, and often focus on drug
costs rather than drug exposure. National
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for assessing misuse or appropriateness of
therapy and identifying potential problems
with specific drug classes such as psychotherapeutic 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 extrapolated nationally by pharmaceutical marketing research companies. The United States

Food and Drug Administration (FDA) subscribes to three pharmaceutical marketing
research data bases. These data bases are
used to assess drug exposure for a variety of
issues, including development of recommendations on the quantity of controlled

substances to be produced, the use of denominators in epidemiologic studies, and
the production of descriptive studies.t"
105
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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, diuretics, systemic anti-infectives, and psychotherapeutic 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 PrescriptionAudit
3
(NPA) and the National Disease and Therapeutic Index (NDTI).' The current study used
NPA data to assess prescription volume and
NDTI data to identify the age and sex distributions of users. The IMS data bases
combine individual drugs into therapeutic
groups by the Uniform System of Classifica:
tion (USC).' The data bases and classification system are described in more detail
below.
Nationsi 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. 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 audited for 2 days per month. Since 1981, IMS
has received monthly data tapes on prescriptions dispensed by a panel of 1,200
computerized pharmacies. The panel does
not represent a true random sample; however, IMS does ensure that the panel is representative 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.
106

The 1981 and 1983 methodologic revisions resulted in significantly different estimates for some individual drugs and a few
therapeutic categories (e.g., oral contraceptives). However, the broad therapeutic
classes discussed in this article were less seriously 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 specialties. These physicians report case history
information on each of their patients they
see or contact in any way, regardless of location (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-patient contact in 1984 involved issuance of a
formal prescription (with the remainder representing drugs that were administered directly, given as a sample, or recommended
by the physicians, in addition to drugs they
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 NDTI employs the term "mentions" for such reports: "mentions" reflect
usage, but should not be interpreted as directly
equivalent to prescriptions or patients. Mentions represent drugs prescribed, recommended, 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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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 specific drug categories within the therapeutic
class (e.g., beta blockers, vasodilators).

MILLION RXS
300

O
=

ALL OTHER
BETA BLOCKERS

The values of using a standardized drug
classification scheme have been enumerated
6
elsewhere. 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

MD DIGITALIS
IVASODILATORS

_

ANTIHYPERTENSIVES

200

100

RRM

1975

NM

1978

1981

1984

FPc.2. Pm..iptiom for ardiovaculr dps frot= 1975to 1984.

107

240
CAR
MEDIcAL

BAUM ET AL.
M
MILLION RXS
150

OTHER
POTASSIUM - SPARING

THIAZIDES

_

100

so

diuretics are not included with cardiovascular drugs. USC terminology is also used
throughout, although this may seem inappropriate in certain instances. For example,
"major tranquilizers" are more commonly
called neuroleptics or antipsychotic drugs,

of devising study-specific classification
schemes. All data in this artide are grouped
by the USC. Use of sedative-hypnotics is
not included in the data on psychotherapeu'tic drugs since the USC considers them to be
two separate therapeutic classes. Similarly,
ALL OTHER
1PENICILLIN V/VK

1
MILLIONRXS

1984

1981
1978
FIG.3. Presiptions for dioultic from 1975 to 1984.

1975

=

TETRACYCLINES

AMOXICILLIN

_

ERYTHROMYCIN

FIG.4. Preocipfosmfor sytenic andinectives from 1975 to 1984.

108

241
DRUG USE IN 1984

Vol.26,No.2
=

OTHER

=

EM CYCLIC
ANTIDEPRESSANTS
_
fax ANTIDEPRESSANT
TRANOUILIZERS

MILLION RXS

MINOR TRANOUIXZERS

MOR TRANOUILIZERS

200

100

I

0-

-

-

1975

i!

-~~~~M

1978

Fic.S. Prescriptiors for psychotherapeatc d -p
irhibitoms, lithium, and alteptsi.

and the "potassium-sparing diuretics" category includes combination products that
would more accurately be labeled as potassium-sparing/potassium-wasting diuretics.
Overall Drug Use
NPA data indicated that 1.53 billion prescriptions were dispensed from retail pharmacies (up 2% over 1983), at a consumer
cost of S18.4 billion. The number of new
prescriptions accounted for 49% of all prescriptions, while refills accounted for the
remaining 51%. NOTI age demographics
indicated that people aged 60 years and
older accounted for the largest share of 1984
drug mentions (39%), while patients less
than 20 years old accounted for the lowest
share (17%). Sixty percent of total drug
mentions were for female patients.
Figure I shows trends in overall drug use
from 1971 to 1984. The number of total
prescriptions dispensed in the United States
increased by 15% from 1971 to 1984 with
considerable variation during the intervening years. Total prescriptions peaked in

El

1981

1984

from 1975 to 1984. The "other"

category includes
MAO

1973, decreased through 1979, and increased 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.-

..

Bse

.a-1rA

IA

-.

t ..
.v..ae
Ius.
ro Ol Lapsules, aPseIs, or
other units in a prescription) were increasing. Figure I provides a more refined estimate of trends in outpatient drug exposure
calculated by multiplying the number of
prescriptions times average prescription size
and dividing by population size. Data are
presented as a change index, with 1971 as
the baseline. Although prescriptions decreased for 6 years, population exposure
decreased only in 1977, 1978, and 1979; inceasedr ns1980 through 982 andhasbeen
faily constant for the past 2 years.
M
MajoruTherapeu Clss
and Drug Categores
Each of the 16 major therapeutic dlasse
listed in Table I accounted for at least 2% of
all prescriptions dispensed in 1984. To109
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TABLE

Rank
1
2
3
4
5
6
7
8
9
10
i1
12
13
14
15
16

MEMCALCAR

ET AL

1. Major Therapeutic Classes Representing at Least 2% of Total 1984 Prescriptions

Cardiovasrular drugs
Systemic anti-infecivews
Psychotherapeutic drugs
Analgesics
Diuretics
Hormons
Annarthics
Cough and cold preparations
Connaceptves
Antispasmodics and Gt/GU
Bronchial therapy
Nutrients and supplements
Ophthalmic preparations
Dermrntologics
Diabetes therapy
Sedatvfes
Total 16 classes

Percent Change
1983-1984

Percent of
Total Rus

Number of Ras
({ Millions)

Class

222
196
131
116
110
84
73
57
52
51
47
37
37
37
32
31

14
13
9
8
7
5
5
4
3
3
3
2
2
2
2
2

1312

86

5
0
1
I
0
2
3
a
-2
4
6
4
4
3
11
1

Source: National Prescription Audit.

gether, these 16 classes represented 86% of
total prescriptions. One half of all 1984 prescriptions were for one of the top five
classes: cardiovascular drugs (222 million
prescriptions); systemic anti-infectives (196
million prescriptions); psychotherapeutic
drugs (131 million prescriptions, not including sedative hypnotics, which would add
another 31 million prescriptions); analgesics
(116 million prescriptions); and diuretics
(110 million). Diuretics are used mainly to

treat cardiovascular conditions, but the USC
classification scheme treats them as a separate class. If we consider the two classes together, about 22% of all 1984 prescriptions
were for diuretics or other cardiovascular
therapy.
Cardlovascular Drugs and Diuretics
As shown in Table 2, four drug categories
within the cardiovascular class each accounted for 2% or more of all prescriptions

TABLE2. Top Cardiovascular and Diuretic Drug Categories in 1984
Drug Category'
drugs
Cardiovascular
Beta blockers
Antihypertensives
Va.sodilator
Digitalis
Diuretics
Potassium-sparing'
Thiaides
Other oral (e.g.,furosemide)

Million Rus

Percentof
Total Ras

Percent
Female

Percent
Aged60+

222
61
56
53
27
110
42
37
30

14
4
4
3
2
7
3
2
2

54
55
60
50
56
62
64
63
59

71
55
66
78
87
69
65
61
79

Audit andNationsaDiseaseandTherapeutic Index.
Source:National Prescription
accounting for 2%or moreof total ba areListed.Therefore,the classtotalmay be
I Only thosedrug categones
greaterthan the sumof the listedcategories.
sparing.
in which only oneof the ingredients is potassium
includes combinanon products
IThis category
in this categorywerefor furosemide.
'86% of prescriptions
110
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TABLE3. Top Anti-infective Drug Categories in 1984

DrugCategoryn
AUanti-infectives'
Erythromycin
Amooicillin
Tetracyctines
Peniciin V/VK

Million Rs

Percentof
Total Rxs

196
34
33
25
25

13
2
2
2
2

Percent
Female
56
57
53
54
55

Percent
Aged0-19

Percent
Aged60+

38
40
72
18
57

22
16
7
23
6

Source:National Prescription
Audit andNational DiseaseandTherapeutic tnde.
'Exduding topical,ophthalmic. andoticanti-infectves
Only thosedrugcategories
accounting for 2% or moae
of total Ro arelisted. Therefore,thedosstotalmay be
g-ter than thesuo of the isted categories

dispensed from retail pharmacies in 1984.
Beta blockers, antihypertensives, vasodilators, and digitalis represented about 89% of
total cardiovascular prescriptions. The diuretic class consists of only three categories,
each of which represented at least 2% of
total prescriptions..
NDTI data indicated that 71% of cardiovascular 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 categorized as antihypertensives (who in turn
were younger than those receiving vasodilators). Approximately 87% of digitalis use
was in patients aged 60 or older, and other
data suggest that digitalis is the most common 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 diuretics. 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 thiszide diuretics has remained fairly constant,
while prescriptions for potassium-sparing
diuretics have more than doubled. Prescriptions for "other" diuretics have increased by
over 50%.
Systemic Anti-Inirstaves
Systemic anti-infectives (excluding topical, 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 highest 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-infectives 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
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TABLE4.

Psychotherapeutic Drug Categories in 1984

Drug Category

Million
Rsx

Percent of
Total Rxs

Percent
Female

Percent
Aged 60+

All psychotherapetics
Minor tranquilizers
Major tranquilzets
Cyclic antidepressanto
Antidepressant tranquilizers
Other (MAO inhibitors, lithium, analeptics

131
71
21
19
15
5

9
5
1
1
1
1

64
65
60
68
72
49

32
35
32
31
34
13

Source: Nasonal Prescription Audit and National Disease and Therapeutic Index.

Psychotherapsutic Drugs

tions for psychotherapeutic drugs increased
by 9%, with the largest percentage increases
in the "other" category (28%) and cyclic
antidepressants and antidepressant tranquilizers (12% each).

Table 4 provides data on the use of psychotherapeutic 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 antidepressant 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 oxidase inhibitors, lithium, and analeptics.
None of these drugs are commonly used by
people in their sixties or older, and analeptics (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 psychotherapeutic drugs. Prescriptions for minor tranquilizers, 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% during this period. Use of other psychotherapeutic drug categories remained relatively
stable. Between 1981 and 1984, prescrip-

Both the type and extent of prescription
drug use at any given point in time are related to many different factors such as population 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 prescription size during this period, outpatient drug
exposure increased much more than would
be predicted by population size. Preacriptions for cardiovascular agents and diuretics, drugs commonly used in the elderly,
increased substantially from 1975 to 1984,
while psychotherapeutics and anti-infeclives, with lower geriatric use, decreased or
remained stable.

anti-infective in 1984 with 23 million prescriptions. Their use increased by 147%
over the 10-year period.
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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 pressure 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 cardiovascular drug therapy. Twenty-seven of
the 103 new chemical entities approved by
the FDA from 1980 through 1984 were for
treatment of cardiovascular conditions. Although 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-infectives 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 affected by attitudinal factors as by safety or
efficacy considerations. The 1975-1981 decrease in prescriptions for psychotherapeutic drugs paralleled general concerns prevalent during that time about possible overprescribing and patient misuse of such
drugs. Minor tranquilizers seemed to be the
drugs of particular concem, and this cate-

DRUG USE IN 1984

gory showed the sharpest decline in prescriptions.
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 prohibitively expensive if one wishes to survey national utilization of all prescription drugs on
an ongoing basis. Collecting data from phiysician and pharmacy panels is more economically 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 represent drugs "mentioned" during a physician-patient contact or drugs dispensed
from retail pharmacies. We assume that differences in these measures (either in patient
demographics or over time) reflect differences in the exposed population.
We speculate that increases in drug use,
particularly use of cardiovascular drugs and
diuretics, are related to the increasing proportion of elderly people in the United
States population. Although the available
data do support this, the differing characteristics of the NDTI and the NPA prevented us from age-adjusting the trend data
to more directly evaluate the contribution of
an aging population to changing prescription 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 current 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 expected, patient age and sex differed with
different drug classes and (generally to a
lesser extent) with the specific types of
113
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drugs within each class. Drug use is not a
static phenomenon but may change with
population characteristics, disease prevalence and detection, new drug therapies.
and general societal attitudes.
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Department of Health and Human Services
Public Health Service
Food and Drug Administration

Memorandum
To:

From:

Parties Interested in Clinical
Guidelines for the Elderly

SEP 30 1983-

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
Attachment

tTemple,
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DISCUSSION
PAPER
ONTHETESTINGOF 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 maybe 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 willhave concomitant diseases or willbe using
mnsy drugs, is not really known.

Most of those whohave 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 newdrug applications
showedthat 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 howcormon 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 howto predict them.
elderly.

This is not solely a concern related to the

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 willtherefore 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 mechanismthat 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.

requirements related to study of drugs In the
In contemplating additional
elderly, or to better evaluation of pharnacokinetics in general, the cost in
time and moneyshould be considered.

It

is apparent that, if

planned at the

outset of a drug's development, inclusion of elderly patients and analysis of
Exploration of

results with respect to age are essentially cost-free.

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 meansof assuring that
clinicians willhave 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

the patient
measures of creatinine clearance without hospitalizing
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.
vitro methods.

Ordinarily, much of this study can be done using in
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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 meansof 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, includingpatients 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 similarin quality or
precisionto 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 becomenecessary.

D.

Drug-Disease and Drug-Drug Interactions

1.

Specific Studies

Certain drug interactions are so commonand so readily
anticipated that it is almost always desirable to study then.
These include:

a.

Drugs knownto 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 madeto 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 limitto 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 similartype (using the National Disease and Therapeutic Index,

87-471
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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 willnot 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 somecases, especially for drugs targeted to older
patients or where differences in response by ageare anticipated,
trials could include only the elderly or, perhaps better, could
specifically be designed to compare results in the older andyounger
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 andas 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 wasparticularly directed at the
elderly or if it wasa member
of a class where pharmacodynamic
differences with agemight 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 nightexist
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 manyways similarto 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 someways less demanding.
in their responses.

Corxentators should consider it
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Item 11
DRUGSIN THE ELDERLY
GUIDELINESFOR STUDYING

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

paper" on the testing of
Several months ago we madeavailable a "discussion
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
commonin 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.

-

3.

the presence of drug-disease interaction.

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 stilldebated, 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 knowwhere 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.

Weknow 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 becomedifficult as increasing

difficulties can be expected in such mundanematters 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 -

MDAsshould include a good representation of patients in this age
range.

The solution that arose from these premises is somewhatcomplicated, 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
NDAas well as possible to discover new information.

Wedid 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 seemedalmost 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.
Wetherefore 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 Knownto 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 commonin 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)
male CCr

=

female CCr

=

x

(lug-aoe)

72 x Cr (mg/lOn ml)

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 additionto knowing CCr, we must knowhow the kinetics of the drug are
affected by changes in renal function.

Therefore, any drug excreted (parent

drug or active metabolites) through renal mechanismsshould 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 nomogramequivalent.
possible, as it

This is clearly

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 utilizean 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

obtaininga 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 amongthe 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.

S

nne cornent, from Dr. Reidenberg, who was

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.
Timingwould be less critical and fewer samples needed.

This hears further

discussion.

Dr. Reidenberg also suggested that the screen could he omitted if
conditions obtained:

e.g., if

certain

a drug was eliminated wholly as the

unmetabolized parent compoundby 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 commonin 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
NDAto 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 someoneis 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",
approach.

but rather an

Somecommentators 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 commonlyfound in the elderly.

For these, three studies would be needed:
l.

Single-dose pharmacokinetic studies in healthy older patients ( 7t

2.

Pharmacodynamoc studies in elderly patients with the disease to be

3.

Establishment of safety, and effectiveness in the elderly using trial

years old).

treated.

conditions suggested by the above results.
The proposal has merit and may represent a reasonable minimumeffort.
problem, I think, is that it focuses on age alone.

Its

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 specificamendmentsto our General Guidelines.

I hope people here

and anyone else interested will commentas soon as possible so that the
proposed guideline is the best possible document.
are those that include specific alternatives.

The most effective comments
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FDA GUIDELINES FOR CLINICAL TESTING OF DRUGSIN 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 Testinaof
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 ASCPTand FDA on September 13 and 14, 184,
number of specific recornendations emanated.

from which a

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 commonin 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 clinicaltrials 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.
addition to age,

In

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.

ASCPTWorkshop

The Septeoher 1TOW ASrPT Worksbop engendered coiritrd discussion, oroanizedin
four workshops:

Formal Pharnacot-inetics
Pharmacokinetic Screen
Pharyacodynami cs
Clinical Trials
The major conclusions of the workshops were as follows:

A.

Formal Pharmacokinetics

A systematic evaluation of pharmacokinetics should Proceedfrom
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.
Marc Peiderherg disagrees.
elderly with the disease.

I should note that

He helieves yov can do such studies in
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 studiecused a
appropriate.
erphasi7ed.

If they are needed, non-invasive measures should he
Evaluation of CNS drugs may be especially important

because of poor correlation of plasmaconcentration and response and
potential druu-drug interactions.

C.

ClinicalTrials

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.
exclusion.

Ate ner se shoild not he an

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,

D.

and concomitant illness and drug therapy.

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 gaininginformation
on both aspects (predictable and unpredictable variability) of
pharmacokinetics "if the applicability
and vcuieof soch a screen to
the new drug evaluation process can be demonstrated.

Its purpose

would he tc systematically confirm and extend earlier informationor
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 FDAguideline 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.

basic studies in normals are availahle,
if

implemented,

After

4

T hel eve a screenino mechanism ssould,

diminish the need for many routine kinetic studies, and would

instead guide the druo evaluators toward those studies really needed.
absence of a screen it

In the

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.

Somedaywe 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
arisefroe a
varietyof 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 amongacademics
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 hemodynamiceffects in younger and
older patients with relatively severe cardiacdisease.

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 schemeincluding two active
metabolites and two different metabolic subpopulations linked
to
debrisoquin oetaboltzer status.

Presented at the Workshop on Geriatric ClinicalPharmacology,
December
4-5, 1986, Baltimore, Maryland
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The initialRDAdata 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 finaldata 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.
Whenwe examined a sample of hDAna 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 areaswithout
doing so.

But the specific clinicalpharniecologic attention to older

patients, and to other patient subsetsis new, and very important.

Whilethe 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, demandspecific data -- it simply tells where to put the data
availableand how to display and analyze it -- but it does give guidance
as to our eupectations.

for analysis
of
Moreover, it asks specifically

clinicaldata 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 detailby others at this workshop, is thus
alreadyoccurring; while I nighthavewished to finish it earlier, the
formal guideline proposal should emergeearly 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 obtainingin
carrying out studies in older patients, and, more exUtensive recent
(blood level) data in
experlence in obtaining population pharmacukinetic
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 seemsound, 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.
pharmacokinetic or

Age-associated

pharnacodynamic differences could result

from age itself or from conditions

that are more cosmonin the

elderly but do not represent an effect of age per se.
2.

For a numberof prdctical and theoretical reasons, studies to
evaluatepossible 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 muchmore
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
almostalwaysis availableearly in development, techniques
exist for readily assessing age-related or other
Influence-related effects.

Moreover, asidefroe the recognized

valueof 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 smallnumber of blood level determinations in many phase 3
patientsto allow detection of markedly atypical pharmacokinetic
behavior In Individuals, such as that resulting from the
subtypes seen with encainide, and more subtle
metabolizer
differences in pharmacokinetics in population subsets, such as
age, sex, race, underlying disease, or concomitant therapy
subsets.
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1would

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.

phanmacokhnetics is that It moust
A third reason for emphasizing
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.

Enoughdata 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.,
low therapeutic index.

because of a

The observations madeduring 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 somewhatcontroversial; the
ASCPTWorkshop 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
In the elderly but
itself but to conditions that are more common
that can occur in patients of all ages, such as diminished renal
or cardiacfunction, 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 conmonin 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 newdrug with respect to the elderly are these:

1.

Include the elderly in clinical trials if
to the new drug after it

they will be exposed

is marketed.

Whether elderly patients will be exposed will often be obvious,
as manydrugs ure intended for diseases corron in the elderly.
If doubt exists, the use pattern of drugs with similarclaits
can be determined from such sources as the Pational Pisease and
Therapeutic Index.

Although It is reasonable and necessary to exclude patients too
in clinical trials.patients unable to
infirm to participate
informed consent, and patients with too much
provide meaningful
complicating illness, rigidage cut-offs and routine exclusion
illnessand medication is
of all patients with concomitant
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 favorof 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

for
separate trial, there will be no younger patients available
direct within study comparison; the only comparison will be
across studies, i.e.,comparingpatients 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 impairedhomeostatic
mechanisms(e.g., a drug that has a negativeinotropic 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

274

conducted.

It may be possible to obtain the best of both

approaches by stratifying patients in controlled trials by age;
yet in a
this allowsfor the elderly to be studied specifically,
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 clinicaltrials.
2.

Analyze the influence of age on adverseevents and effectiveness.

Although, contrary to what is sometimes said, older patients
havebeen included in clinical trials in the past,it was
uncommonto examine trialexperience to see whether age affected
response.

to see such
This has changed, and it is now common

analyses, as well as analyses of the relationship of response to
other relevant patientcharacteristics, such as sex, race,
Unless

underlying disease, concomitant treatment, and dose.

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

size that would tend to need
is only differences of substantial
in therapy, so that the approach is stilluseful.
alterations

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 foundto have more
adverseeffects.

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 stillhave 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 formaldose-response or blood-level response
studies in older patients will be needed.

3.

Seek and transmntvia 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 alteredrenal function on their
pharoacokinetics.

Dosing instructions appropriate for

varyingdegrees of renal

impairment
should be developed.

Labeling for such drugs should Include a meansof
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.

Whilealtered renal function is a possible problem at any
age, It is a majorcause 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 measureof liver
function that can serve, as creatinineclearance does, as a
predictor of how the excretion of many compounds
will be
altered.

It may prove possible, however, as marker

compoundslike 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 maywell

believe this Is already possible if only people would pay
attention to them.

c.

Carryout 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 awarethat this will not neceusarily
predict
outcomes in patients. they certainly cannot hurt and there
is a fairconsensus that they should be done.

What I continue to believe makesmore sense is something
quite different, and is based on the idea that what we need
to knowabout is all of the factors that alterthe usual or
normal phbrnacokinetics of the drug, even factors we do not
suspect.

Weare most likely to discover such unexpected

influences by studying many patients,
eith a narietyof
background conditions.

Instead of a kinetic study in the

elderly I had proposed a 'pharmacokinetic

screen.'

basicallya one-or-two time sample of steady state blood
concentrations of drug obtained from large numbersof
patientso

even all patients, in phase 3 trials.

If the

basic pharmacokinetics of the drug are known, it should be
possible, after adjustingfor the knownfactors 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.
pattern

In somecases the

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
extremely costly.

possible

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 stillseems 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

commentsof 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 veryoptimistic that the

current effort by an ASCPTcommittee to evaluateavailable
phase 3 blood level data will show the usefulness and
practicality of the screening approach.

ie have recently

-madeuse of such blood level data in evaluating the
assertion that the #SAIDpiroxicamaccumulates In the
elderly.

While some pharmacokinetic data do indeed suggest

this, blood leveldata from about 600 patients in a
clinical trial showedonly a small age-related increase In
blood concentration.

d.

The screen lives.

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 conditionlikely to affect iinetics, e.g..
patients with heart failure, a specificstudy in that
patient group is needed.

It is also possible that the new drug will havean 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 limitto the numberof studies that
could be mounted to explore this question; therefore a
second screening mechanismwould be helpful.

If Phase 3

clinical trials include patients who are on a varietyof
other drug therapies (held stable during introduction of
the newagent),

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 newdrug on manyconcomitant
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 commentswe have received and I probably will be discussing
particular points with someof the people in this room before the
proposal.

I do want to emphasize one point that maynot 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
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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 alterpharmoacokinetics, and
leads to better training in the assessment of these factors and improved
ability to make rational dosing adjustment based on that assessment,
patientcare will be generally enhanced.

The elderly, as major drug

users, and as majorpossessors 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 early1987, 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.

Wetherefore 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.
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National Adverse Drug Reaction
Surveillance: 1985
Gerald A. FaiCh.MD, MPH:Deanne Knapp. PhD:Michael Dreis.RPh.MPH:WayneTurnerPhD
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-daymanufacturer reports are individually assessed.This
assessmentincludes a determination
about the needto obtain follow-up information anda searchfor similar reports
already in the system. After consultation within the FDA, decisions are
MAMAL90725r2050U701 made about conducting confirmation
studies andtaking regulatory action."

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%/nof 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 ofinitial exposure
to the suspected drug. Adverse drug reaction reporting by physicians is crucial to
ensunng that pharmaceutical products are used appropriately.

THE FOODand Drug Administration
(FDA) haslong conducteda program to
monitor reported adverse drug reactions (ADRs) for approvedpharmaceuticat products. Since1969,data from
this progran havebeencomputerized
andover 300000reports havebeenrereived.In the past year, a number of
changeshavebeen madein the ADR
program to increase its effectiveness
and efficiency.' These include the issuanceof new regulations for pharmaceutical 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 marof inherent limitsketed drags. Because
tions in preapproval testing, suchasthe
size andduration restrictions of human
clinical trials, this postmarketing activity is crucial to providing neededinformation about drugs. Historically, the
need to collect ADRs centrally after
marketing wasrecognized after the discovery of chloramphenicol-induced
oplasticaneuia' and thalidomide teottogenesis. In addition to providing
early sarningsignals about major unsuspectedhazards, ADR surveillance
contributes to; the routine evolution of
recommendations for use, precautions,
andwarning information provided with
marketed pharmaceuticals.
In recent years there has been re-

newed interest in ADR surveillance.
This has involved increased recognition
ofits value by the FDA and the pharmaceutical industry. In fact several major
products have been withdrawn from the
market based on postmearketing experience (eg, tierynafen,' camepiracsodium,' and benuxaprfen); in 1986a
newly approved antidepressant, nomifensine, was withdrawn by the manufacturer because a relatively large volume 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 1970sand 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 directly from the medical community.
Manufacturers are required by regulauon to submit to the FDA all reports
they receive. Most of these originate
from practicing care provders who contact the pharnareutical manufacturer
when a suspected reaction is sen. Reports submitted by the industry are of
two types: those insolving serious and
unlabeled reactions that must be
promptly submitted by the manufacturer (15-day reports) and all others
that must be submitted in a more routine manner (periodic reportsa Seriotua
in this context is defined as an outcome
of death, hospitalization, prolongation
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Resufts
In 1985the FDA recived and computerized 36931ADR reports. Of these,
19%were manufacturer reports derived
from foreign saurees,studies, or the
medical literature (TableIf Eight perrent of reports involved overdosesor
tack of efficacy,and1%ofreports were
The remainsent by nonprofessionals.
ing 26381(71%)
ADR reports described
reactions reported by US medical care
professionals directly to the FDA or
through pharmaceutical manufacturers; these provide the basis for the
subsequent analysesin this article.
About 10%of the 26381ADR reports
were submitted directly to the FDA
while 25% were manufacturer 15-day
reports and 65% were manufacturer
periodic reports (Table2k 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-dayreports had a
higher proportion of deaths and hospitalization than did manufacturer periodic reports. Importantly, the proportion of direct reports (33%)with death
or hospitalization wasthe sameas that
found for manufacturer 15-dayreports.
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market in 1985. Thirty-fiee of these
NCEs represented drugs that would be
routinely dispensed to outpatients.
These outpatient NCEs had an estimnated 60 msillion prescriptions dispensed in 1t85.' For allother prescripuon drugs, there were 1488 million
prescriptions in 1985.' Since there were
4902reports for recent NCEs and 21479
for other drugs (Table 5), itis lear that
theNCEreportingrategreatlyexceeds
that for other drugs. Outpatient NCE
reports were about two thirds of all 15day or direet NCE reports. The NCE
reports did not differ inthe proportion
mentioning death and hospitalization
from other drugs except for the subset
of NCEs whose use tends to be eoncentrnted in hospitali. For. these latter
NCEs, 34%of reports mentioneddeath
or hnspitsb'zation asopponed to 23%
overal and 20%for NCEa not preponderantly used in the hospitaL
Comment
The number ofADR reports reaching
the FDA is increasing. These reports
are important ifthe medical community
ris to benefit from obserr tions made by
individual practitioners about possible
reactionn to drugs. The data presented
indicate that most such physician obsernations reach the FDA through the
phar ceutical manufacturers.. The
3 OR
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increaseover1984.
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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. Reports of hospitalization and death were
almost evenly divided between menand
women.
Age data were available forabout two
thirds ofthe ADR reportb. For these,
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facturers andsince regulations gnserning manufacturer submission of reports
were changedin August 1985,
it will be
important to monitor future trends in
manufacturer suhmuisions. Of the re-

9002 ports submitted by pharmaceutical
21471
manufacturers, it is clearthat the seNM30 rious, unlabeled reactions given in M5
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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 59years of reports are alsolikely to be useful for
age, respectively (Table 4)Theover59identifying important and serious
..
a
sadaccountedfor37% of ADR&,Overall, the severityof there. horpz
and
ports slubittedto the FDA,in.mvUolv-n-d-p. Persons pressive i.J.that.23% insolved honpi60 yes or oldor 0represent about ' 'alitioioridesth..Nineteen
percent of
ll7%ofthe US population ; however, it in all ADR reports were for recently marestimated that 39% of pharmaceutical
keted NCEs; this is desirable since
exposure occurs in thin age grmup.
most new and
important oafety findings
Dates forinitiation of therspy with the
discovered after3 marketing are made
suapected drug and for onset of the
for these drugs.
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 O0possible drug toxicity problems.' Assocurred within two weehk ofexposure to ciations reported must be viewedas
the suspected drug.
prelimunary because causality on acaseAdoo.
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because underreporting :nd bia'ed reporting 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 enare rapidly idensuring that drug rinsks
tified and made known to physieiann and
alone ill
toesting
patients. Preapprovd
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 seenas a morul duty of physidans."
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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
bacterial pathogen in the United States and is now recognized to cause
substantial morbidity. To determine the economic consequences oTchlamcydial
infections in the United States, we analyzed data from local, state. and national
sources. We estimate that C trachomnatis infections cost Anerkcans over $1.4
billion per year in direct and indirect costs. Chlamydial infections in women
account for 79% of this cost, although men and infants are also affected. Three
fourths of the total cost is due to sequelae of untreated, uncomplicated inections.
nfthe current rate of chlamydial infection persists, the projected annual costs will
exceed $2.18 billion by 1990.Reduang the incidence of personal sulfering and
heavy economic burden imposed by C trachomadsinfections esquires establishment and maintenance of effective prevention/control programs.
tss7:7 20ttT72)
0/AMA

INFECTIONS caused by Chlaontdia
trnchomatoi constitute the most common 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 complications affecting men, women, and
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infanto.a While the substantial morbidity mousedby C trachomottis infections is now recognized, little attention
has been paid to what they cost.
In thin article, we present anestirmate
of the annual direct and indirect economic 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 usedto
treat C trachomntia infection and ith
effects; charges for medics! care se
used to approximate these costa. Indirect cost refers to lost productivity
and represents the valueof output forgone by patients suffering from C toochomatu infection and its sequelbe.

Frecluencq of C trschometis
Dla( noses and Health Care Vlsits
M,en.-Costs ofhlamnydialinfections
in m,en can be attributed to epinodes of
uret hritis and of epididymitis. Tb estimatt the annual frequency of diagnosis
Wlannydialurethritis, we obtained
Of ol
l from the Centers for Disease Cont s (CDCs) National Reporting System for gonorrhea and publinhed report n. We also surveyed elinicsin eight
area,a of the United States, selected
botht because oftheir geographic dispernionandbecause they performed inboratory tests to doagnose both C trochm
neatisand Neisoenia gonorrrheecie
infe,
,tions. Data from these eight srntine Ii ates for 1983through 1985 and
pub]bbshedreports of studies covering
i through 0982were used to estabbshhacasseratio of C trchomuttdi to N
gemnn-rhoewse
infection. Overall, an average of L4 chinmydia dignoses were
madtefor each gonorrhea diagnosis. Fbr
thin bsame period (1980through 1985)
the CDC estimates that an averageof
110ff
cases of gonorrhea were ding7SDD
sumd annually amongmen. Multiplying
.thin national incidence of gonorrhea
s by our cae ratio of chmlaydia to
cBea
gunsrrhea diagnoses, we estimate that
L55 million diagnosed episodes of
ncal ilfnes due to C trochomotis
or annuaily in men. Additional deccm
tamb
i about these estimates have been
pouh
lished elsewhere.'
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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
1
efficiency.
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
2
to FDA.
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 ADRreports of
drugs administered within an effective/therapeutic dosage range, we focused on
three types of reports and three outcomes associated with reactions in the
(a) reports from manufacturers which
reports. The types of reports were:
contained an ADRnot 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
Omitted from further analyses were 452 reports
health professionals.
consisting primarily of reports from persons who were not health professionals.
(a) death, (b) hospitalization or
The selected outcomes were:
prolongation of hospitalization without death, and (c) all other outcomes,
including no reported outcome. This 3 x 3 schema was utilized to profile the
ADRreports in several ways.
Table 1 (see next page) shows the disaggregation of the ADRreports
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 ADRterm 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 AORin each
report was used. For the same rationale, only one body system per ADRterm
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
Age was
information for the three types of reports and three outcomes.
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 ADRreports by the time interval between the
suspect drug's initiation and ADRonset. 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.

All Types
of Reports
and
Outcomes
N
All Body Systems
Body As A Whole
Cardiovascular
Digestive
Endocrine
Hemic & Lymphatic
Metabolic &
Nutritional
Musculoskeletal
Nervous
Respiratory
Skin & Appendages
Special Senses
Urogenital
a
b
*

Frequency of Types of Reports and Types of Outcomes
and Their Distribution by Body System, 1985.

Manufacturer Reports
Containing Nonlabeled ADRs
and Serious Outcomes
Other
Hosp
Death Outcomesb
Onlya

All Other
Manufacturer Reports
Other
Hosp
Death Outcomesb
Onlya

Direct, Health
Professional Reports
Other
Hosp
Death Outcomesb
Onlya

%

26,381

100*

1,851

321

4,361

2,858

257

14,062

823

43

1,805

5,311
2,648
3,048
163
1,503

20
10
12
1
6

318
335
207
19
156

176
47
16
0
26

1,236
399
399
29
244

465
521
350
18
253

162
21
17
2
18

2,479
1,045
1,777
85
561

134
122
85
2
106

10
11
5
0
9

331
147
192
8
130

1,153
465
4,109
1,080
3,655
1,251
1,995

4
2
16
4
14
5
8

75
27
325
150
92
37
110

3
0
25
9
5
0
14

161
117
732
168
407
204
265

140
41
453
169
216
59
173

5
1
14
9
3
0
5

709
247
2,170
427
2,378
854
1,330

11
6
113
59
135
18
32

2
0
2
1
2
0
1

47
26
275
88
417
79
65

Outcome of hospitalization or prolongation of hospitalization without death.
Includes no reported outcome.
Percentages may not total to 100 due to rounding error.

bD

0o
orn

Table 2.

All Types
of Reports
and
Outcomes

Frequency of Types of Reports and Types of Outcomes
Distributed by Age and Sex, 1985.

Manufacturer Reports
Containing Nonlabeled ADRs
and Serious Outcomes
Hosp
Other
Onlya
Death Outcomesb

All Other
Manufacturer Reports
Hosp
Other
Onlya
Death Outcomesb

Direct, Health
Professional Reports
Hosp
Other
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
20-39
40-59
2/'60

2,795
.4,702
4,084
5,044

17
28
25
30

278
341
396
561

49
36
36
103

741
730
606
665

274
581
572
832

13
21
47
93

1,071
2,332
1,885
2,059

111
182
171
283

7
3
9
20

251
476
362
428

All Known Sex

21,222

100

1,727

249

3,429

2,571

218

10,590

776

42

1,620

Femal e
Mal e

12,399
8,823

58
42

888
839

126
123

1,963
1,466

1,419
1,152

109
109

6,484
4,106

435
341

21
21

954
666

A,

ja,b See Table 1.

Table 3.

Frequency of Types of Reports and Types of Outcomes Distributed By Interval Between
Suspect Drug Initiation and Adverse Drug Reaction Onset, 1985.

All Types
of Reports
and
Outcomes
N

Manufacturer Reports
Containing Nonlabeled ADRs
and Serious Outcomes
Other
Hosp
Death Outcomesb
Onlya

All Other
Manufacturer Reports
Other
Hosp
Death Outcomesb
Onlya

Direct, Health
Professional Reports
Other
Hosp
Death Outcomesb
Onlya

%

00

All Known
Intervals
(In days)

9,345

100*

958

128

1,274

1,448

106

3,798

573

28

< 1
2- 14
15-182
+ 183

3,604
2,210
2,589
942

39
24
28
10

329
258
279
92

38
42
35
13

434
246
401
193

603
367
345
133

27
30
31
18

1,452
829
1,149
368

250
162
127
34

9
4
10
5

a,b,* See Table 1.

*

1,032

462
272
212
86
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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 AORreports in 1985. Reports on
NCEs marketed during 1982-5 accounted for about 20% of all AORreports 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
5
became part of the official labeling.
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Table 4.

All Types
of Reports
and
Outcomes
N

4,902 19

Pharmacy** (n=35) 3,690 Nonpharmacy(n=35) 1 .212 NonNCEs

21,479

Manufacturer Reports
Containing Nonlabeled ADRs
and Serious Outcomes
Hosp
Other
Onlya
Death Outcomesb

All Other
Manufacturer Reports
Hosp
Other
Onlya
Death Outcomesb

Direct, Health
Professional Reports
Hosp
Other
Onlya
Death Outcomesb

1,851

321

4,361

2,858

257

14,062

823

43

1,805

412

45

901

555

37

2,530

116

7

299

273
139

32
13

580
321

349
206

20
17

2,144
386

77
39

4
3

211
88

1,439

276

3,460

2,303

220

11,532

707

36

X

All Types of Drugs 26,381 100
NCEs*( n=70)

Frequency of Types of Reports and Types of Outcomes
Distributed by Type of Drug, 1985.

81

1,506

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
to
monitor 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
the AR cases received by FDA during 1986 and pertinent changes from 1985. of
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
routine
care of patients who had been administered drugs or biologics during
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
in health
professional reporting was probably artifactual, created by a drop
change
reporting form; In the 1986 version, there was better ascertainment ofIn the AR
the
source of the report.

Figure 1: Cascade of Adverse Reaction (AR) Cases
Received and Computerized by FDA During 1986

co3
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PROFILEOF 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 FDAin 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 -

Hospitalization
(Hosp)
Interval

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).
'

reported outcome of hospitalization or prolongation of
hospitalization without death; excludes cases where
death was the reported outcome.
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 FDAwithin lb
working days; also known as a '15-day' case.
Other Outcome
(Other)
Permanent
Disability

'

'

outcome other than death or hospitalization, including no
reported outcome.

permanent and substantial disruption of one's ability to
perform normal activities.

294

Recent NewChemical
or Biological
Entity (UCBE) *
new chemical or biologicalentity 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 provisionof patient care.
Therapeutic Class -therapeutic class of drugs/biologics associated with the
AR; the classification schemewas 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 membraneagents
STV-serums, toxoids, and vaccines
*

(in a table) *

li.

Types of Casesand 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 by Outcome
n=29,926 (100%)

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 Casesby Typeof Caseand Outcome
Typeof Case

Manufacturer Cases
Containing Nonlabeled ARs
and Serious Outcomes
Type of Outcome
Death

N

5

797

3

All Other Manufacturer
Cases
N

Direct. Health
Professional Cases
N

2

364

1

186

1

Hospitalization

1,591

5

2,199

7

691

2

Other Outcomes

2,003

7

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.
0

Of interest in Table 4 is that two classes of cases, "body as a whole with
"other outcome' and "skin and appendages" with "other outcome" represented
nearly one-third of all cases received. The crossclassified data 0(Table 5)
show that "all other manufacturer' cases reporting "other outcomes for the
two aforementioned systems accounted for about one-quarter of all cases.

Table 2.

Distribution of Casesby Body System

Body System
Body As A Whole
Cardiovascular

Digestive
Endocrine
HemicI Lymphatic
Metabolic 6 Nutritional
Musculoskeletel
Nervous
Respiratory
Shin S Appendages
Speclal Senses
Urogenital

Total Cases" 29.926 - 100l

N

,879
2,650
3.5S33
144
I .766
I ,540

isa

4 ,35568
1 .361
5,000
1 307
1 .032

5

20
9
12
6
2
145
15
4
6
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Figure 4: Distribution of Cases by Body System
n=29,926 (100%)
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Table 3.

Dstrlbution of Cases by Body Syste and Type of Case
Type of Case

manwfactut r Cases
Coatoalong nOlabeled ARs
and Serlious Outceces
Body Syte

N

All

Othe, M.-an7Ct.rer Cses

a

S

S

Diect. Health
Professionl Cases
N

I

548
291
251
12
236

2
1
1

.

fody As A ebole
CardloasaCOlar
Digestine
Endo.4 fln
,eSA Lympbhtic
l
MetabolicC
Cutrtitonal
.salosbaletal
NerOas
Respiratory
Skit a Appeedaltl
Special Seeses
Urogealtal

I5
6

S8l
606
406
32
330

3
2
I

4,450
1.753
2.876

1

1 ,200

4

182
89
104
2I1
357
ISA
328

1

1.28

14

3,234
896
4,042

69
25
41a

II31

178
60l

1 .414

0

Total Cases-29.926 . 1001

2
I
I
1

100
444

314

90

1
1
I
2
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Figure 5: Distribution of Cases by Body System and
Type of Case
n=29,926 (100%)
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Table 1

Direct

Mfg 15-Day

M

Distribution of Cases by Body System and Type of Ottome
Type of Ootcoe

Death
Body System
Body As A Whole
Cardiowascolar
Digest le
Endocrine

Lympohatic

Metabolic I
lietriti-o1l
ihuscoloskelatal
Nernoos
Respiratory
Skin &
Appendages
Special Senses
Urogenital

N

Hospital motion
t

304
330
128
3

.I

153
34

6

125
123

Total Cases* 29.926

N

I

747
566
617
29
466

2

241
63
667

289
353

44
9

BB

-

1081

561

Other tcomes
N

%

4,B28 16
I 754
2,188

6
9

112
1 .147

2

1,265
489
3.564

949

4,603

1,211
1 ,38

4
4
2
12

3

IS

4
5

II

1

L
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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 the
suspect drug/biologic was stopped and, If so, whether or not the reaction
abated (le, positive or negative dechallenge, respectively); (2) if, after
the
suspect drug/biologic was stopped and the AR abated, whether or not the
reaction reappeared when the drug/biologic was reintroduced (ie, positive
or
negative rechallenge, respectively). Figures 7-8 present dechallenge/
rechallenge Information, while Tables 6-8 present these data stratified
by
type 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 positive
dechallenge, positive rechallenge cases were few. Table 6 Indicates that
the
majority of positive dechallenge/rechallenge cases were 'all other
manufacturer' cases. Table 7 shows, not surprisingly, that most positive
dechallenge/rechallenge cases occurred with outcomes other than death
or
hospitalization. Table 8 notes that the greatest number of
dechallenge/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)

)

Positive Dechallenge
10. III (33.8B)

Unknown,
Not Applicable,
or Not Done
17. 891 (59.0%)

Negative Dechallenge
i.924 (6.4X}

Figure 8: Distribution of Cases by Rechallenge Information
n=29,926 (100X)

Positive Rechollenge
1.299 (4.3%)
Negative Rechallenge
1,359 (4.6%)
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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
Type of Infortlon

N

S

2.717
1.153
521

H
4
2

All Other Hanfactuar Cases

H

Direct. Health
Professional Cases

I

It

Dechallenge Info
Unk/NA
*dechallenge
_ dechallenge

13.744
7,707
1,225

46
26
4

1.430
1.191
178

5
4
1

20.777
972
987

69
3
3

2.341
165
293

a
I
1

Rechallenge Info
Unh/NA
* rechallenge
- rechallenge

4.140 14
162
1
89
*

Total Cases. 29.926

*

100I

Table 7.

Dlstribution of Cases by Dechallenge/Rechallenge Informtlon and Type of Dutcome
Type of Outcome
Death

Type of Infoa ation

0

Hospltalloetion

I

N

S

2.157
1 .66

7
6

Other Outcoeas
1

I

Dechallenge Info
Unk/NA
*dechallenge
- dechallenge

1.032
71
244

3

1,298
17
32

4

1

458

2

14.702
8. 14
1 .222

49
27
4

21,895
1.090
1.113

73
4
4

Rechallenge Info
Unk/AA
* rechallenge
- mualleoge

4.065
19?
224

*

*

14
I
1

total Cases- 29.926 - 100I

Table H.

Dlstribution of Cases by Dchallenge/Rechallenge Info

Panafacturer Cases
Containing Nonlabeled ARs
and Serious Outcomes
Death
Typeof
IT
nforeatlon

N

0

Hosp

tion end Type of Cose and Outcn

All Other Manufacturer
Cases

Other

Death

Hosp

Other

N

I

N

I

N

845
543
203

3
2
1

1.241
578
184

4
2
1

268
26
70

1 1.022
a
975
*
202

3
3
1

781 3 1.499
10 *
54
6 a
38

5

1.860
98
45

6
*
*

356
3
5

1 1.994
*
102
*
103

7
*

N

Direct, Health
Professional Cases

II

Death

Hasp

HI

N1

12.454 42
60766 23
953 3

133 a
13 *
40 *

290 1
348 1
53 *

1.007
830
85

3
3

18,427 62
867 3
879
3

161 I
4 *
21 a

572 2
6 *
3
03 a

1,608
125
189

5

N

I

Other
I

N

I

Dechallenge Info
Unk/NA
+dechallenge
- dechallengo

631 2
32 *
134 a

Rechallenge Info
Unk/lA
* mhclleoge
- rechalleoge

Total Cases- 29.926

*

100l

a

*

a

a

1

I
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Recent New Chemical and Biological Entitles (NCBEs)
There were 69 NCBEs.
In Figure 9, note that approximately 2O0 of the total
cases (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 to
about 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.
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Type
Cases by Drug/Biologic
Figure 9: Distribution of (100C7)
n=29.926

Non-NCBEs
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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
outcome and by crossclassification of case with outcome.
In
that CNS agents consistently ranked first regardless of type
both types of manufacturer cases, CV drugs ranked second but
directly-reported cases, INF agents ranked second.

type of case.
Table 13, note
of case.
For
for

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. TopFive CankedTherapeutleClasses

Class
1.
2.
3.
4.
s.

Cest
Ce
1F
00
eNM

5,448

Top 5 Classes

16.ES4

61

All Others

10.o65

39

20

4,322

3,122
2,112

a
ai

aotal Cases * 27,n19 - 100s

Table13. Top FleeRankedTherapeutIc
Classesby Typeof Case
Top S Therapeutic Classes
Rank

Typeof Case

!

A

1

2

3

±

9

cpS

Ce

INF

sTY

13,119 47

CRS

Ce

INF

DX

SKlI

Ct5

IXF

CY

STY

Do

ftnfaactsareCases
Ceatalaeg Nanlabeled
AMsand serl.as
2,406
All Other tnufacttrer
Cases
tllrecs, Ibalts
PrafeuslnealCases

Total Cases- 27,719 - leol

1,759

6

i
NRm
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Top flMe Ranked Therapeutic Classes by Type of Ootcoee

Table 14.

Top S Therapeutic Classes
Rank

!

Type of Ottcoe

Hosp Only
Other Outcoees

3

CBS

CV

INF

NED
HORI

826

3

2.700

10

CtS

CY

INF

13.328

48

CtS

CV

IHF

Death

S

i

2

STV
DI
SEEN

01

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
Hosp Only
Other OHtcoaes

465
889
I 052

2
3
4

CNS
CHS
CBS

CV
CV
STY

INF
INF
CY

STY
HORH
INF

AEO
SIEN
HOR

240
1,440
11.439

1
5
41

CV
CBS
CRS

INF
CV
CV

CNS
lF
INF

HEO
HORN
00

DO
D1
SEIN

136
4
1,100

0
4

EtO
CBS
CBIS

CV
ENF
E7F

CtS
CR
C7

IEF
OEO
ST*

STt
DO
DO

Ail Other Inoufacturer
Cases
Death
Hosp Dly
Other Outcoees
DOreCt. Helth
professioonl Cases
Death
Htsp Only
Other OutciS

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 ' - 1day.' A greater percentage of the direct cases (74%), as compared to the
manufacturer 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
\\\\2

to
75 182 Days
(10.31)

~3,075

183 Days or Greater
1. 132 (3.81)
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Dlstolbution of Cases Holing Both Drog/Blologlc Start Date and AR DonsetDate by Type of Case

Table 16.

Type of Case

H

Direct. Health
Professional Cases

All Other Manufacturer Cases

1anufactrer Cases
Containing Monlabeled ARs
and Serious Oatcoues

II

II

I

A

2.011

17

7.99f

66

2.003

Total Cases

* 12.090

S
17

- 100I

Distrlbutlon of Cases Having Both Orug/Blologic Start Date and ANOnset Date by Type of OttCO-C

Table 17.

Type of Outcte
Hospitalization

tenth
I
692
Total

N

S

6

2.448

20

Other Outcotes
aS
0.gs0

74

12.090 - 1001-

Wases

Table 18.

S

Distribution of Cases Hoaing Both Brog/Bilogic Start Date and AR OnsetDate by Type of Case and Outcone
Type of Case
Manufacturer Cases
Containing Honlabeled AMs
nnd Serlous Oatcomes

Type of Outcone

11

Direct. Health
professional Cases

All Other Nafnctorr
ases
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
Table 19.

*12.090

*100I

Distribatlon of Cases by Interval Set-nen Drug/810logik Initiation and AN Onset and Type of Case
Type of Case
All Other Nanufactorer Cases

Hnafuactuanr Cases
Cantalning NIblabeled ARs
and Serious Otcoees
internal (days)

0

AS

I

01irect, Health
Professional Cases

A

I

989
557
413
124

B
S
3
1

.

-I
2-14
1-182
3 183

706
4*0
S62
293

Total Cases- 12.090 . 1000

6
4
S
2

-

3.602
1,.79
2.100
715

30

13
1l
6

Figure 11: Distribution of Cases by Interval Between
Drug/Biologic Initiation and AR Onset
n=12,090 (100%)
Freq

Pct

5,297

44%

2,586

21%

i to 182 Days

3,075

25%

13 Days-or Greater

1,1132

9%

Day or Less

to 14 Days

A

MEN

.
0
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10

20
Percent

__
30

40

I

0

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

Pct

5,297

44%

2 to 14 Days

2,586
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Table 20.

and AR Onset and Type of Outcoae
DIstrIbution of Cases by Interval Between DrugoeIalaqoc Initiation
Type of Outcote

I
2-14
15.182
* 183

Table 21.

2
2
2
1

232
213
lOS
62

Total Cases- 12.090

N

t

835
602
710
301

7
S
6
2

I

N

*

N
4,230
I ,71
2,180
169

s
15
5I
1I
6

100I

and AROnset and Type of Case and Outcone
Distribution of Cases by Interval Between Orug/Biologic Initiation
A11 Other lnufactarer
Cases

Nafnfuactarer Cases
CantalnIng Nonlabeled Als
and Serlous Ouatoaes
Hasp

Death
intereal (days)

2-14
15-1 2
,lO3

Other Outcoaes

Hospitallaatlfn

Death
Interval (days)

N

5

N

129
1I0
BS
33

1
I
I

227
178
261
140

a

Total cases" 12,090

*

I

2
1
2
1

Death

Hasp

n

5

H
N

N

5

350
154
216
120

3
1
2
1

76
60
54
12

395
262
333
136

3
2
3
1

Other

1
*
*
a

Direct, halth
ProfessIonal Cases

Other

Death

H
0

N
H

3.131 26
1,257 10
1.713 14
h67 5

27
35
46
17

Other

Hasp
H
0

a
*
*
a

213
162
116
25

2
1
I
*

0

t

749
360
251
B2

6
3
2

1DOS

Patient Sex
patient's sex
In 1986, about 751 (n=22,514) of the within-scope cases hadthethedenominator.
reported (Figure 14). In this section, 22,514 is used as
the
outcomes,
serious
and
For the manufacturer cases having nonlabeled ARs
percentage;
percent of cases reporting sex was higher (871) than the overall
and for direct, health
for all other manufacturer cases, It was lower (701);respect
to type of
professional cases, It was much higher (971). YAth
the percent was higher
hospitalization,
or
death
outcome, for cases involving
was slightly
(881 and 931, respectively) than overall; for other outcomes, it
lower (711).

outcome, and
Tables 22-24 give an overview of these cases by type of case, cases are quite
of
crossclassIfied by case and outcome. These distributions 2-3
and Table l.
similar to the overall distributions of cases in Figures
1986 data compared to
There are, however, two noteworthy differences in the
nonlabeled ARs
having
the 1985 data: (1) the percentage of manufacturer cases 251 in 1985 to 171 in
and serious outcomes with sex information decreased from
Increased
1986; (2) the 'all other manufacturer" cases having this information
from 631 to 711, respectively.
Figure 15).
Of the cases which included patient sex, 581 were female of(see
cases by sex and
Tables 25-27 and Figures 16-17 present the distribution
Table 25
outcome.
and
case
by
type of case and outcome and crossclasslfied
ARs and serious
shows that for the "manufacturer cases Involving nonlabeled
Table 26
outcomes," the proportion of females and males was about equal.
of death or
notes that this also holds true for cases having outcomes
the
In
difference
biggest
the
that
shows
27
hospitallzat1on. Table
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%)
Female
13. 073 (43.7%)

Male
9.441 (31.5%)
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

Ai

I

N

S

3,928

17

15,981

71

Total Cases- 22,514

Direct. Health

Professional Cases
N
1
2,705

12

* 1001

Table 23.

Distributlon of Cases wIth Known Pateont Sea by Type of Outcome

Type of Outcoe
Death

1,187

Hospitalizatioo

5

Total Cases- 22,514

4,171

Other Outcoes

19

17,156

* 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
Death

N
686

1
3

All Other Nonufactarer
ases
N
1
9

I ,478

2,011

Other Outcoes

I .664

13,643

- Total Cases- 22.514 .-1001

N

327

Hospital ization

Direct. Health

Professional Cases

61

S

174
6b2
1 849

a

76
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Figure 15: Distribution of Cases by Sex
n=22, 514 (100%)

Female

Freq

Pct

13. 073

58X

9. 441

42X

Male

Sex and Type of Case
Figure 16: Distribution of Cases by
4
n=22,51

(100%)

Female

Freq

Pct

13, 073

58%

9, 441

Male
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able 25.

Dlstrfbotto

of Casesby Seeand Typeof C-oc
Type 01 C-

taofatoer Cases
Coetaleleg Noelbeled ORS
aed Ser.ous t -oses
M
I

S..

All Other Naofacttrtr Cses
A

I

tleort. IHath
Poesoa
ae
N

I

FreIe

2.130

9

9.383

42

1.55
0

Ha

1.692

a

6,598

29

1.151

Total Cass.- 22.514

5

*10T

Table 26.

Olstrlbutlo

of Casesby Seaand Typeof

ODtcooc

Type of Ot"tose
Dt. Oth

Mspit.lloatlo.

N

II

S.e

Other

I

Fta Ie

578

3

2.350

Kale

60o

3

1.621

Total Cases- 2214

It

I

10.140

4i

7.01I

31I

8

DIstrIbtioo

of Casesby Sto and Typeof Caseond tetcoo

Kanofactorer Cses
ContaInng Maonlabeled
ARt
nd Strloos Nitloss

All Other Nanofactortr

teth

Wtach
Nt

A

1

100t
T

Table 27.

Stoo

a.tco

A

N

Htsp
N

Other
I0N

S

top
t N

Otet. Oettalth
Professlotal Cases
Other

0

Wteth
II
5

Htsp
A
I

Other
N I

-

Feole

340 2

010

4

0864

157 I

1.171 5

8,055

36

81

*

309 2

H.le

346 2

6b8 3

678 3

170 1

840 4

5,588

25

93

a

313

Total Cases- 22.514

IDDt

1

1.104 5
745 3

Figure 17: Distribution of Cases by Sex and Outcome
n=22,514 (100%)

Freq

Female

13. 073

Pct

58%

I
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I.-
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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.
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Figure 18: Distribution of Cases by Age
n=29,926 (100%)
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Table 28.

Dlstrlbutlon of Cases eltb tnoon Patlent Age by Type of Case
Type of Case

aofactuer Cases
C. tainlg 8snlabeled ARs
ad Serious Dutconas

All Other Nanufactorer Cases

Total Cases' 18.55D

2.,42

G8

12,691

18

3.317

Dlmt. Health
Cases
Professionoal

14

1005

*

Table 29.

Olstrlbutlon of Cases Itb Kocna Pattent Age by Type of Outcm
Type of Outcoue

8
1 .048
Total Cases- 18.550

*

Oth'r Outcoes

Despitallaatlon

Death

1

8

1

N

II

6

3.719

20

13,783

74

1000

Table 30.

Dlstrlbutlon of Cases aIth Knoue Patlent Age by Type of Cae aed Outcne
Type of Case

amnufacturor Cases
Cotuolning Nonlabeled ARs
and Serlous OutcuoMs
Type of OutCoe

h

I

All Other Manufactoror
Cases
N

Dirmt. Heelth
Professlonal Cases

II

H

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

Death

9

Total Cases 18.550 . 1800

Table 31.

Aoe late"al

8

0

2.908

16

(pears)

19

28
25
31

0.591
4.08
S.843

20-39
40-59

Total Cases 18,550

DistrIbutlon of Cases by Age 1tre"al

-

1001
Table 32.

Dlstrlbutlon of Cases by Age lItoreal and TyPO of Case
Type Of Case

Age Inte"al
(pears)

!1v
20-39
s
; 60

Nanufacturer Cases
Coatalalag Nowlbeled Als
aed Serlous Outcoms
8

II

421

3
4
4
6

779
n9
F73
1.164

Total Case8 18,550 - IO0S

All other Nlanu6acture, Cases

1.804
3 745
3.241
3.795

10
20
18
20

Direct, Health
Professiooal Cases

383
667
608
884

2
4
3
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 * )7560year- 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 reporting
death.
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 were
more 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 Casesby Age Interval andTypeof oitcroe
Typeof outcome
Age Interval
(years)
elg
20a3
46-59
@*S

Deabh
A

I

125
156
237
530

1
1
1
3

tonalCases"18,550

lbspitalesatio,

487
878
889
1.465

3

I

2.296

s
a

12
22
19
21

4,157

5

3,402
3,848

Dlstributha. of Casesby AgeInterval andTypeof Case.ad Outcuen

All Other tn.fact.rer
Cans

Mamafucrer Canes
Coatulmlmg
kniabeled Aft
and Serlas Obtcins
Death
1
*

N

lees

Table s4.

Age Interval
(years),

Other satcomes

*

N

A

Hosp
*

Other
15 5

Death
K

tsp

% A

I

* 213
* 436
* 439
1 681

1
2
2
4

sirect. Health

professional Cases

Dath

other
A

I

A

tbsp
I

A

Other
5

A

9
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egi s
20-38
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i3
Taui cau

i
lOS
128
214

*
1
1
I
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1
2
2
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391
311
392

2
2
2
2

22
35
61
167

1.669 9
3.274 18
2,747 15
2,941 16
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48
89

*
*
*
*
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159
136
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*

1
1
2
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424
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5

:
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.

Table3s.

Dlstrlbutloa of Casesby Age Intervals and Sex

Sex/Age Interval (years)

N

%

All

18.177

100

Feaule

10.414

57

<6I

9
20-39
40-59
ap60

1.284
3.380
2.604
3.146

7
19
14
17

Male

7.763

43

-19
20-39
40-59
a 60

1.449
1.757
1.963
2.594

8
10
11
14

Figure 21: Distribution of Cases by Age and Sex
n=29,926 (100%)
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Figure 22: Distribution of Cases by Age and Sex
n-- 18,177 (100%)
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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%).
both years, a little less than two-thirds of cases had ARs which started
within two weeks of drug/biologic initiation.

In

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.
one-third of cases were 60 years of age or older.

In both years, nearly

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.
2.
3.
4.
5.

Dechallenge data: 49% of direct cases versus 39% of manufacturer
cases had these data.
Rechallenge data: 16% of direct cases versus 8% of manufacturer cases
had these data.
Sex information: 97% of direct cases versus 73% of manufacturer cases
had this information.
Age information: 91% of direct cases versus 59% of manufacturer cases
had this Information.
Susoact drua/biolooic Initiation and AR date information: 74% of
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APPENDIX I

PRIMARY
CATEGORIES
HIERARCHICAL
BOOY-SYSTEM
CLASSIFICATION
I
11
III
IV
V
VI
VII
VIII
IX
X
XI
XII

Body as a Whole
Cardiovascular System
Digestive System
Endocrine System
Hemic and Lymphatic Sysem 4
Metabolic and Nutritional D sorders
Musculoskeletal System
Nervous System
Respiratory System
Skin and Appendages
Special Senses
Urogenital System

Categories and Subcategories
I.

Coding Symbol

Body as a Whole

BODT/GEN

A.

General, Functional and NEC

B.

Regional and NEC
1.

Head - includes:
a.
b.

face
scalp
excludes:

BODY/HEAD

special

sses

2. Neck - includes:
a.

3. Thorax - includes:
a.
b.
c.
d.
e.
*.

BODY/THOR

axilla
chest
intercostal
Dediastinal
p reco rdial
substernal

4. Abdomen - includes:
a.
b.
c.
d.
e.
f.
9.

BODY/NECK

cervical spine

BODY/ADO

epigastrium
intraperitoneal
ingu1nal
mesenteric
peritoneal cavity
retroperitoneal
umbilical

S. Pelvic - includes:

BODY/PELV

a. intrapelvic
b. perineum
c. suprapubic
6. Back - includes:
a.
b.
c.
d.

7. Upper Extremity - includes:
a.
b.

BODY/UE

deltoid
shoulder Jlont

8. Lower Extremity - includes:
a.

BODY/BACK

dorsal
flank
l umbo
sac ral
sacroiIiac

BODY/LE

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
2. Endocardlal Disorders

CV/CARD/GEN
CV/CARD/ENO

4. Pericardlal Disorders
S. Coronary Vessel Disorders
6. Arrhythmias

CV/CARD/PER
CV/CARO/COR
CV/CARD/ARR

3. IMyocardial Disorders

7. Conduction Abnormalities
C.

Vascular Disorders

tV/CARD/HiD

CV/CARD/CdeD
tv/VASC

CV/VASC/GEN

1. General and NEC
2. Arterial and Arteriolar Disorders
3. Venous and Venul ar Dsorders

CV/VASC/ART
CV/VASCt/EN

5. Blood Pressure Disorders

CV/VASC/BP

4. Capillary Disorders

CV/VASC/CAP

111. Digestive System
1

Functional and NEC

DIG/GEN

1l Buccal Cavity - includes,

DIG/BUC

A.

Genera

B.

Regional

cheeks
guns
lips
mouth
palate
teeth
tongue

a.
b
c.
d.
e.
*.
,g.
2.
3.
4.
5.
6.
7.

1

Sa ivary Glands
flrophanx (excludes nasopharynx,
Esophagus
Stosach
Duodena'
Gastro-Duodenal - includes:
a.

DIG/SAL
DIG/ORnP
DIG/ES°PH
DIG/STnM
DIG/DiO
DIG/GD

peptic

8. Small Intestine - includes,

DIG/SI

a. lejunum

b

I un~

9. Colon
10. Entercolon

Ill.

Rectum

12. Anus
13. Liver - includes:
a

h

DIG/COL
DIG/EC

DIG/REt

DIG/AN
DIG/LIV

parenc"wa
intrahepatic bile radicles

14. Sall Bladder - includes:

DIG/GD

1S. Pancrease - Includes!

DIG/PAN

acinar tissue and pancreatic ducts
'excludes insular tissue!
Endocrine System
a.

IV.

A.
B.

ENDO/GEN

General, Polyglandular and NEC
Specific Endocrine Glands
1. Hypothalmaus
2. Pituitary
a. Anterior
b. Posterior

ENDO/PIT
ENDO/PIT/ANT
ENDO/PIT/POST
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3.
4.
S.
h.
7.
8.

Pineal
Thyro d
ParathyroId
Thymus
Pancreas (endocrine only)
Adrenal

ENDO/PIN
ENDO/THYR
ENDO/PARATHYR
ENDO/THYM
ENDO/PAN
ENDO/ADR

a.
b.

ENDO/ADR/COR
ENDO/ADR/MED

Cortex
Medulla

9. Gonads
a.
h.

Testes
Ovary

10. Placenta
11. Renal (endocrine only)- includes:

ENDO/TEST
ENDO/OVAR
ENDO/PLAC
ENDO/REN

a. erythropoietin
b. reni n
V. Henkc and Lymsphatic Systeni
A.

Hemic
l,

Henic. General and NEC
a.
b.
c.

HAL/5EN

Blood Iviscosbty and vnlumne
Plasma
Serum
HAL/R8C/GEN

2. Erythrocyte Abnormalities, General and NEC
3. Erythrocyte Abnormalities specified as:
a. heaoglobin disorders
b. erythrocytes increased
c. erythrocytes decreased - includes:
(II
anemias (NOS'
(ill
anemias specified
(iil
reticulocytopenia
4. Leukocyte Abnormalities, General and NEC
5. Leukocytes Abnormalities specified as
a.
b.

leskocytes increased
leukocytes decreased

HAL/RBC/HGB
HAL/RBC/INC
HAL/RBC/DEC

HAL/liC/GEN
HAL/IBC/INC
HAL/lBC/DEC

6. Leukocyte Abnormalities specificed as to type:
a.
b.
c.
d.
e.
f.

granulocytes increased
granulocytes decreased
monocytes increased
nonocytes decreased
lyiphocytes increased
lyiphocytes decreased

(Platelets and
7. Thronbocyte Abnormalities
1
Megakaryocytes) Genera and NEC

HAL/IIBC/INC/G
HAL/IBC/DEC/G
HAL/WBC/INC/M
HAL/NBC/DEC/M
HAL/WBC/INC/L
HAL/1BC/DEC/L
HAL/PLAT/GEN

8. Thcubocyte Abnormalities (Platelets or
Mngakaryocytes) specified an:
a.
h.

increased
decreased

HAL/PLAT/INC
HAL/PLATjDEC

9. Bone Marrow Abnormalities NEC
a.

narrow cells increased - includes:
(It
ayeloproliferative reactions not
elsewhere classified

HAL/MAR/!i;

b.

narrow cells decreased -includes:
(i1
marrow depression NEC
(II1
norelofibrosis
(1iii
pancytopenia

HAL/MAR/Cv

10. Coagulation Disorders, General and NEC - Includes:

HAL/COAG/GEN

331
a.
b.
c.
d.

bleeding time disorders NOS
blood coagulation disorder NOS
coagulation time disorder lOS
hypercoagulability state

11. Coagulation Disorders specified as!
a.

coagulation time increased (prolongedl or
HAL/CUAG/CT
coagulation time
4 decreased (shortenedi
1
bleeding time ncreased (prolonged or
HAL/COUG/BT
bleeding time decreased (shortenedi
c. clot retraction increased (hastened)1 or
HAL/CUAG/CR
clot retraction decreased (impaired
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 anticoagul ants
b.

B.

Lymphatic
1. Lymphatic Disorders, General and NEC
2. Lyophatic Disorders specified as involving:
a.
b.

C.

lymphatic vessels
lymphatic glands (nodesl

HAL/LYM/VES
HAL/LYM/GLN

Hemic and Lymophatic
1. Spleen Disorders
2. Reticulo-endothelial Disorders

VI.

HAL/LYM/GEN

HAL/SPLN
HAL/RE

Metabolic and Nutritisnal Disorders
A.

General and NEC

MAN/GEN

1. Hypermetabolism (excludes hyperthyroidi5m)
1
2. Hypometaboliso (excludes hypothyroidism
B.

Carbohydrate Disorders NEC

FAN/CHO

1

1. Gycogen Disorders
2. Hyperglycemia
3. Hypoglycemia
C.
D.
E.
F.

Protein Disorders NEC
Lipid Disorders
Vitamn Disorders NEC
Element and Ion Disorders NEC

YAN/PRD
MAN/LIP
MAN/VIT

1. Brom'ide Disorders
2. Calcium Disorders - includes:

MAN/ION/BR
MAN/ION/CA

a. hypercalcemia
b. hypocalcemia
3.
4.
5.
6.
7.

Carbon Disorders
Chlorine Disorders
Copper Disorder
Fluorine Disorders
Hydrogen Disorders
a.
b.
c.

MAN/ION/C
MAN/ION/CL
MAN/ION/CU
MAN/ION/FL
MAN/ION/H
1

H ion increase (acidos s
H ion decrease (alkalosiso
organic acid disorders NEC- includes:
(ii bile acides
(il
citrates
(iii) ketoacids
11v'
lactate, etc.

B. Iodine Disorders
a. PBI
b. BEI
c. 1131

MAN/ION/I
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9.
10.
11.
12.

Ion Disorder
Magnesi um Disorders
Manganese Disorders
Nitrogen Disorders - includes:

MAN/ION/FE
MAN/ION/M6
MAN/ION/MN
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:
a.
b.
c.

4

14. Phosphorus Disorders - ncludes:
a.

MAN/ION/iC

hyperka'emia
hypokalemia

16. Sodium Disorders - includes:
a.
b.

MAN/ION/P

adenossine triphosphaate

15. Potassium Disorders - Includes:
a.
b.

MAN/ION/O

anoxia
hypoxia
oxygen poisoning

MAN/ION/NA

hypernatremia
hypo nat remi a

J Strontium Disorder
18. Sulfur Disorders
19. Zinc Disorder
G. Water Balance D1sorders

MAN/ION/SR
MAN/ION/S
MAN/ION/ZN
MAN/WB

1, Dehydration
2. Edema

g. Pigment Disorders
1.
2.
3.
4.
S.
I.

MAN/PIG

Bilirubin Disorders
Biliverdin Disorders
Carotene Disorders
Melanin Disorders
Porphyria 'excludes: hemoglobin. sulfhemoglobin,
methemoglobin . . . see HAL/RBC/HGB\

Pusrne Disorder

MAN/PUR

1. Pyrimidine
2. Uric Acid 'gout'
3. Xanthine
J.

EnzymeDisorders NEC
(code here those terms which cannot be coded as
function tests or abnormalities specific to a
primary system-organ category'

MAN/ENZ

K.

Growth Disorders NEC
(code here those terms which cannot be coded
under endociHnel

MAN/GRO

L.

Weight Disorders NEC

M. Tissue Repair

MAN/WT
MAN/TR

1. Healing Accelerated
2. Healing Delayed
3. Healing Inpaired
N.

Inborn Errors of Metabolnsm NEC
1. Genetic

MAN/IEM
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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:

16MBON/6EN
MS/BON/COR
MS/BON/EPI
MS/BON/MED
MS/EON/PER
MS/BWR
MS/CART
MS/FAS
MS/J NT

1. Synovium
F.
G.
H.

Ligamentous Disorders
Muscular Disorders
Tendinous Disorders - includes:
1.

MS/LIG
MS/MUS
MS/TEN

Tendon Sheath

VIII. Nervous System
A. Seneral and NEC
B. Central Nervous System
1. Brasn
2. Spinal Cord
3. Meninges
4. Spinal Fluid
C. PeripheralNervous System
1. CranialNerve Disorders
2. Spinal Nerve Disorders
0.

Autononic Nervous System
1. Autonomic Ganglion Disorders
2. Parasympathetic Disorders
a.
b.

parasympatholytic
parasympathomimetic

3. Sympathetic Disorders
a.
b.

sympatholytic
sympathomimetic

NER/SEN
NER/CNS
NER/CNS/B
YER/CNS/SC
KER/CNS/M
NER/CNS/CSF
NER/PNS
NER/PNS/CN
NER/PNS/SN
NER/AS
NER/ANS/GAN
PER/ANS/PSYM
YER/ANS/PSYM/L
PER/ANS/PSYM/M
YER/ANS/SYM
NER/ANS/SYM/L
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
1
Speca l Senses)
C. Sius - includes:
'
0.

RES/SINS

Accessory Paranasal Sinuses

Nasopharynx - includes:
1. Eustachian Tube
2. Tonsils
(excludes oropharynx . . . see Digestive Systeml

RES/NASP
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E. La rynx - includes:

RES/LRNX

l. Epiglottis
2. Vocal Cords
3. Voice
F. Trachea
6. Bronchus and Bronchiole
H. Lung - includes

RES/TRAC
RES/BRON
RES/LUNG

1. Soecifled Morphological Disorders
1
excludes pulmonary function disorders
1. Pleura - includes:
1.
2.
3.
4.
J.

RES/PLRA

Visceral Pleura
Purietal Pleura
Pleural Cavity
Thoracic Cavity

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.
b.
c.
d.
e.
f.

all commondrug-induced maculopapular rashes
erythema multiforne
erythema nodosum
exfoliative erythroderma
discoid lupus erythematosus
Stevens-Johnson syndrome

2. Ulcerative-necrotic
a.

epidenrmal necrolysis

3. Vesiculo-bullous - includes:
a.
b.
c.

SKIN/DERM/FUNG
SKIN/DERM/ATR

skin cicatrix
skin striae

B. Fixed Eruption
D.

SKIN/DERWACN

acne vulgarHs
pustular dennatoses

6. Fungal I'Mycotic!
7. Atrophic - includes:
a.
b.

SKIN/DERWHYP

fungoid (rot fungal) dermatoses
iranulomatous dermatoses (NOS)
chthyosis
keratosis
lichenoid dermatoses
lupoid dermatoses (other than discoid LE)
neoplasia

5. Acneform - includes:
a.
b.

SKIN/DERM/YV

dermatitis herpetiformis
herpes simplex
herpes zoster

4. Hypertrophic - Includes:
a.
b
c:
d.
a.
f.
g.

SKIN/DERM/UN

SwenatGland Disorders - includes:

SKIN/DERM/FX
SKIN/SIGL
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1. Hiliaria
2. Sweating
E
F.
6.
H.
I.

Sebaceous Gland Disorders
Poignentation Disorders
Nail Disorders
Hair D1sorders
Subcutaneous Disorders - includes:

SKIN/SBGL
SKIN/PIG
SKIN/NAIL
SKIN/HAIR
SKIN/SUBQ

1. Injection Site Reactions

XI.

Special Senses
A. Eye Disorders
1. General and NEC
2. Vision Disorders NEC
3. Eye Disorders Specified as Involving:
a.
b.
c.
d.
a.
f.
g.
b.
1

aqueous humor
conjunctiva
cornea
intraocular pressure
lens
optic nerve
retina
xclen
uvea - includes:
(11 choroid
body
(II1 ciliary
Iris
ijIIl
1
pupil
(i!

J. vitreous humor
1. eye appendases - includes:
(i1 eyelashes
eyelids
(i1)
extraocular. oculomotor muscles
(1iii
lacrimal apparatus
(iv)
(vi tears

SS/EYE/GEN
SS/EYE/VIS
SS/EYE/AH
SS/EYE/CON
SS/EYE/COR
SS/EYE/lOP
SS/EYE/LEN
SS/EYE/ON
SS/EYE/RET
SS/EYE/SCL
SS/EYE/UVE

SS/EYE/VH
SS/EYE/APP

B. Ear Di sorders
1. Gpneral and NEC
2. Hearing Disorders NEC
3. Ear Disorders SpecIfied as Involving:

SS/EAR/6EN
SS/EAR/HER

SS/EAR/EXT
a. external ear - includes:
Ii) earcanal
SS/EAR/MID
includes:
ear
b. middle
ear ossicles
(ii
tube)
eardnim (excludes eustachian
(II1
SS/EAR/INN
c. inner ear - ircludes:
(II cochlear nerve
(III Heeniere's syndrome (excludes vestihular
1
apparatus . . . see Nervous System
C. Smell Disorders (Olfactory Sensel
D. Taste Disorders (Gustatory Sensel

SS/SML
SS/TST

XlI. Urogenital System
A. Urinary Tract Disorders
1. General, Functional and NEC
2. Kidney Disorders Specified as:
a.

kidney morphologic
(Code morphologic and functional tens
separately. If the reaction tern includes
both morphology and function, code under
morphologic onlyl

U6/UT
U6/UT/6EN
UG/UT/K/M
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Categories and Subcategories
b.

kidney functional
(Code reaction terms here which are
functional and not secondary to a stated
morphologic ter-mr
c. ureter
d. bladder morphologic
(see crmments under kidney mrphologicl
e
bladder functional
(see consents under kidney functional)
f. urethra
g. urine abnormalities
8.

C.

Coding Symbol
US/UT/K/F

UG/UT/URT
US/UT/B/M
UV/UT/B/F
US/UT/TA
UG/UT/URN

Female Genital Disorders

US/VF

1.
2.

General and NEC
Organ Disorders Specified as Involving:

US/FV/SEN

a. ovary (excluding endocrine function)
b. fallopian tube
c. uterus
d. uterine cervix
e. vagina
f. external genitalia
g. fenale breast
h. menstrual di sorders
i.
placental disorders
j
pregnancy and puerperal disorders
k
menopausol d sorders

US/FV/OVA
USVSFVFT
U6/FV/UTRS
U6/FS/UTCX
US/FV/YAS
US/VF/EXT
US/FV/BRST
US/FV/MENS
U6/FV/PLAC
US/FV/PRE6
U6/F6/MNPS

Male Genital Disorders

US/MG

1.
2.

General and NEC
Organ Disorders Specified as Involving:

US/M6/SEN

a.
b.
C.
d.
a.
f.
g.

U6/MG/EPID
UG/MS/PEN
U6/M6/PROS
U6/M6/SCRT
UG/MG/SY
US/MS/TEST
US/M6/BRST

epididymis
penes
prostate
scrot u
seminal vesicles
testis (excluding endocrine function)
sale breast

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
8:18
8:20
8:24
8:26
8:28
8:32
8:36
8:40

Antituberulosis Agents
Antivirals
Antimalarial Agents
Sulfonamides
Sulfcnes
Trep nemicides
Trichdomnacides
Urinary Anti-Infectives
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
28:04
28:04
28:10
28:12
28:16
28:20
28:24
28:28

32:00

Contraceptives (e.g.,

34:00
oental
36:00

Nervous System Agents
General Anesthetics
Analgesics and Antipyretics
Cpiate Antagonists
AntiovulAsants
Psychotherapeutic Agents
Respiratory and Cerebral Stimulants
Anciolytics, Sedatives, and Hypnotics
Antimanic Agents
foaam,devices)

Agents

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
Ioxoids, and Vaccines
Senzis
Tasoids
Vactiies

80:00

Serums,
80:04
80:08
80:12

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
sMu Mmrane Agents
84:36 Miscellanerus Skin and
84:50 Dpigenting and Pisenting Agents
84:80 Smnsceen Agents

86:00

smoth
86:08
86:12
86:16

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

Kzscle Relaxants
Gastrointestinal Smooth lHascle Relaxants
)scle Relaxants
Genitorinazy Scth
ltscle Relaxnts
paspiratory Srth

92:00 Irclassified Therapeutic Agents
94:00

Devies

96:00

Pharmasertica1 Aids

AMNSAarerican Hlpital Fondlary Serviea Drug Information 85
Copyright 1959-1985 American Society of Hopital Pharmscists,

Inc.
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Drug Utilization in the U.S. - 1986
Eighth Annual Review
Carlene Baum, PhD. Dianne L. Kennedy, RPh, MPH. Deanne E. Knapp, PhD,
Gerald A. Faich, MD, MPH, and Charles Anello, ScD
Office of Epidemiology and and Biostatistics
Center for Drugs and Biologics
Food and Drug Administration
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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DATASOURCES
data were derived from three1 pharmaceutical marketing
All drug utilization
The National
data bases purchased by FDAfrom INS America Ltd.
Prescription Audit (HPA) is based on a panel of computerized pharmacies.
National Disease anpdFerapeutlc index (NDTI) estimates are derived from
Informationreported 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 revisionsas
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 NPAnational 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.
IMS revised the
All data are extrapolated to the national level.
extrapolation methodology at the end of 1983, so two sets of NPAdata are
available for that year. All data In this review are based on the revised
methodology.
For each drug, NPAprovides 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 2,000physicians 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
by the
were administered directly, given as a sample, or recommended
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 NOTIemploys 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 (USDandUSH)

The USDmeasures the flow of proprietary and ethical pharmaceuticals from
(Ethical drugs are those that
wholeflers and warehouses into drug stores.
require a written prescription and those that can be purchased without a
promoted only to physicians.
are
but
(OTC),
counter
the
over
prescription, or
Proprietary drugs are those that can be purchased over the counter and are
data are collected from the
month
Every
consumer.)
the
to
promoted directly
invoices of a panel of 840 drug stores and a near census of wholesalers and
the USO provides national
data,
warehousing chain operations. Based on these
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 USHmeasures 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 PERPERSON
.1982-1986
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Figure I
MAJOR THERAPEUTICCLASSES AND DRUGCATEGORIES
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 withinthe
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 millionof the
76 million antiarthritic prescriptions dispensed in 1986. The remaining 18
millionprescriptions 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 positionsof contraceptives and bronchial therapy, with
bronchial drugs moving from the eleventh to the tenth position. Amongthe
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 thiazidesbecoming the least frequently
dispensed category of oral diuretics.
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PRESCRIPTION
PRODUCTS
Table 2 liststhe 25 prescription drug products most frequently dispensed from
retail pharmacies In 1986. Only three of these products - Procardia, Halcion,
and Ceclor - were not amongthe 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. Valiumand Inderal, drugs for whichgeneric versions became
availableIn 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 becameavailable 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 biologicalproducts were
approved for marketing in the U.S. in 1986. These are listed in Table 3 along
with the date of FDA approvaland the initialmarketingdate (as determined
by
using USDand USHto identify the monthin which each productfirstappeared
or as indicated
by the manufacturer for those products not picked up by the
INS data bases).
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F0A approved 153 NCEsand seven new biological products from 1980 to 1986.
For 62 of these, at least 100,000prescriptions have been dispensed sincethe
These 62 NCEsare listed in Table 4 along with their
drug was first marketed.
year of initialmarketing, prescription volume in 1986, percentage of total
major therapeutic class under which they are
the
for
1986 prescriptions
categorized by IMS, and cumulative prescriptions from Initialmarketing
therapeutic classes by cumulative number of
ranks
table
The
1986.
through
prescriptions.
As a class, cardiovascular NCEshave 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 millionprescriptions), 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 NCEslisted). These three drugs
also had the greatest number of 1986 prescriptions.
Two NCEsrepresented 1001of their therapeutic class: nicotine resin complex
and triazolam
(smoking deterrents) and acyclovir (antivirals). Temazepam
accounted for almost one-half of all 1986 prescriptions for sedative
1984 represented
and
1983
in
approved
NCEs
hypnotics, and the three diabetes
about one-third of 1986 prescriptions for diabetes therapy. (NB: Over-theestimate.)
latter
counter purchases of insulin are not reflected in the
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Table 4 includesthose NCEsthat were used relatively frequently on an
The fact that a NCEdid not appear on this table does not
outpatient basis.
necessarily mean that it is an infrequently used drug. As shown In Table 5,
many of the other NCEsare 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
Kany of the NCEslisted in Table 5 had not yet been
diagnostic agents.
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. NCEsare grouped by therapeutic class as assigned
under the Uniform System of Classification (USC). USCcategorization 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 USCwith 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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FORTHEELDERLY
OF DRUGS
PRESCRIBING
In 1986, the elderly (people 65 years and older) made up 121 of the U.S.
That same year, according to the NDTI, they accounted
resident population.
This latter
for 251 of all visits to physicians and 321 of all drug mentions.
Figure 2 shows trends in total drug
percentage has been gradually increasing.
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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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 listingof
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 specificgroup 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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Switchingto specific drugs used in the elderly in l98e.Table 7 lists the tsp
25 drugs as specified by the prescribing physician. 0 It is important to Tote
that the drugs are listed as written - i.e.,Lansuin and dig0sunboth
appear an the list because that ls huwethey 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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PRESCRIBING
OF DRUGS
BY PATIENTSEX
In 1986. womenmadeup BID of the U.S. resident population. According to the
NOTI,that same year they accounted for 60B of all visitsto physicians and a
fmlilar
percentage of all drug mentions. At an aggregate level, the rate of
drug mentions per 100 population was ssB for womencompared to 3B3 for men.
TableB 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 similarfor males and females, although the rate of mentions
per lOB population by class or category was generally higher In womenthan in
men. For each sex, 12 major classes individually accounted for at least 21 of
all drug mentions. The only differences between the two listsare vitamins,
which ranked ninth in womenand 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 womenwith 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).
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Table 9 liststhe top 25 drugs mentioned by prescribing physicians for male
and femalepatients. Again,the rankings are very similarwith the exceptions
indicated.
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Prescribing of drugs for women20-39 years old
Tables 10 and 11 provide data on prescribing of drugs for womenof
childbearing age. For convenience. this age is defined as 20-39 years old.
These data do not indicate whether the womenwere 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 womenof this age group.
In 1986, there were approximately 172 million drug mentions for women20-39
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 specificantlinfective 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 vaginalpreparations) and
hematinics are the only classes of drugs that account for at least 21 of drug
mentions in this age group of womenand not for womenoverall.
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Table11 liststhe 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. Withinthe 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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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 deficitdisorders, 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 NPAprojection methodology
and the revised methodology introduced in 1983 (see section on Data Sources).
Analeptic use peaked in 1971 at 4.4 millionprescriptions and declined
throughout the remainder of the 1970's. Prescription volume was relatively
stable from 1980-1983 at around 1.5 millionprescriptions. 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 profileof use for nethylphenidate changed substantially from 1974 to 1986
(see Table 12).
In 1974. methylphenidate was most comonly used by women
(with 38S of NOTImentions for femalesoged 20 and older). was most frequently
prescribed by general or familypractitioners 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 from181 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
deficitdisorders) and decreasing use in the treatment of depression and
neuroses.
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CYCLOSPORI
NE
Cyclosporine (SandimouneR) was approved for marketing by FDA1n 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 December1983.
Table13 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 firstfull year of marketing. and 1986 are also provided.
Intravenous use has been negligible, with IV dosage formsonly 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. NPAdata (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
inpatientto 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 FDAin 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 additionalNSAIDswere approved
from 1974 to 1978, and seven were approved In the 1980Ds.
Figure 4 shows trends from 1964-1986 In the totalnumber of phenylbutazone
prescriptions dispensed from retailpharmacies and the percentage that were
new (rather than refill). From 1964 to 1974, prescription volume rose from
5.6 millionprescriptions to 13.7 millionprescriptions. 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 fairlysteadily 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 additionalNSAIDs.
The 1983 imminent hazard petitionfiledby 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 Falch19873), 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 FDAin 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 womenwho are pregnant or may becomepregnant.
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).
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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 humanteratogenicity and reiterations of the warning against
use In pregnancy from the manufacturer and In the medical literature; however,
the percentage of isotretinoin used by womenless 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,
womenunder 40 accounted for 451 of such visits.
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ANTIDEPRESSANTS
Ten antidepressant drug entitleswere 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 millionprescriptions for these drugs In 1986 (see Table
15), a majority of whicheere 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 additional290. Trazodone, a 1982 introduction, was the fourth most
commonly dispensed antidepressant (101of 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. combinationproducts.
From 1968 to 1975. a majority of amitriptyline was used in combination form.
Since1976. 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.
Table16 shows the age and sex distribution of outpatients receiving
antidepressants. Womenare the predominant users, representing 691 of all
antidepressant mentions reported In the 1985 nonhospital NDTI. For the
Individualantidepressants, the percentage of users that Were womenrsnged
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.
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'In..fficent data for adequate ast1ation.

The nonhospitl NDTI reported that the three diagnoses nost commonly
e usof ntidepressants were neurotic depressive reaction
associated wIth
(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
obsessive compulsive disorder,
pathological personality, depressive reaction,
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 slightlymore likely to be used alone (541) than
withother drugs, and 231 of their use was for new rather than continuing
therapy.
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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
lithium.
While
antidepressants
lithium and 0.6
Tlbl

18.

are used much more extensively than MAO Inhibitors or
retail pharmacies dispensed over 35 million prescriptions for
in 1986. they dispensed only 2.8 million prescriptions for
million prescriptions for KAO inhibitors.
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APPENDIX A
Bibliography of Selected Drug Use Publications, 1986

Article

Data Source

Study
Location

Period
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 1986 ;27 :28-43.

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)

NC

1979

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

Survey of 585 physicians (565
respondents, 369 analyzed)

mm

1985

Dasta JF. Drug use In a surgical Intensive
care unit. Drug Intell Clin Pharm 1986;
20:752-6.

Medical records of 180 patients
admitted to a surgical intensive
care unit.

OH

1984

Davidson RA. Heuleman JR. Initial treatment of
hypertension: A questionnaire survey. J Clin
Hypertens 1986;2:339-45.

Survey of 144 physicians
(95 respondents)

FL

?

Gallup GJr, Cotugno HE. Preferences and practices
of Americans and their physicians in
antihypertensive therapy. Am J Ned 1986;
81(Suppl 63):20-4.

2 surveys: 300 physician respondents,
50D hypertensive patients.

US

1986

Groves JB Batey SR, Wright HH. Psychoactive
drug use among adolescents with psychiatric
disorders. Am J Hosp Pharm 1986;43:1714-8.

Medical records of 204 adolescents
admitted to a psychiatric hospital

SC

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

Charts of all patients in one
hospital receiving psychotropic drugs
(1973 n=13611 1982 n-2648)

NC

7/73-8/73;
2/82-4/82

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.

Computerized records of
36,298 black women aged 10-49
(1967 n-5253; 1976 n=1l,lS)

GA

1967-76

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.

Survey of 5830 physicians
(2704 respondents)

US

1984

Larrat EP, Nattea EJ.
Pain cocktails: Survey of
formulations used in U.S. hospitals. Hosp
Formul 1986;21 :497-9,502-3.

Survey of 1000 hospitals and
clinics (386 respondents, 14
with incomplete responses)

US

?

Kaiman LA, Becker NH, Katlic AW. Correlates
of mothers use of medications on their
children. Soc Sci Ned 1986;22:41-51.

Survey of SOD mothers presenting at 2
pediatric ambulatory care sites
for a well child visit.

NY

9 mos
7

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.

Computerized records of 341,422
children enrolled in a
Medicaid program

TN

1977-84

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.

Computerized records of (1) 4418
patients enrolled In Michigan
Medicaid and (2) prescriptions
reimbursed by Tennessee Medicaid

"I
TN

1982-83
(Ni);
1983-86
(TN)

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

Survey of 199 families with children
less than 18 yrs old; review of Reye
syndrome cases

M1

1979-84

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.

Medical records of 90 children
and 90 adults from 2 hospitals

CT

3yrs.

Steur BA, Dean BS, Everson GW, Krenzelok EP.
Syrup of ipecac availability: Before and after
a poisoning. Vet Hum Toxicol 1986;28:65-6.

Review of 1230 poison exposure
cases; survey of 150 cases

PA

19B4-BS5

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 2238 patients
in 42 long-term care facilities

NY

1983
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O
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RESEARCH & REPORTS

ASSESSING THE IMPACT

OF A DRUG-HOLIDAY PROGRAM

Abstoeme
Theimplementation ol a drug-holiday programin a 137-bed
incerme
diawe-care
lacility wasevalualed.
Belorebeginning the routine omission of selecteddrugdoses,physicians.
nures.,andpatientsin the nursinghomewereinlormed of be purpose,benefits.
demographic data andrelevantlabandrisksol a ding-holiday program.Baseline
oratlom-test
resultswererecorded for lour weeksbelorethedrug-holiday programbegan.Doses
wereomited on Tuesdays.
andrelevantdatawererecorded
on Tuesdays
andWednesdays
of eachof the 13weeksduring the studypenod.
Datafor the55 patientswho completed the studyindicated thatpatientbehavior wasmorestabi.durting dhedrug-holiday penod Useof as-needed
painmedicatwins
changedsignificantly during theperiod. with somepatientstakingmore
andothers esa.Patientswho hadlafaitves withheld did not requiremore laxatineson the lollowing day during dhedrugholiday,and patientswhosepsychotropic medications wereonitted had no significant changesin behavior,
Those
omitting dosesof diuretics or potassiumsupplements
alteredtheir un ol asneededpain medications.
No significant resultswerefound in patientswhose
omittedmedications inchlded antitypertennive agentsor digocin.
No debmimenrkta
efibctswereidentified in patientsreceiving
a drug holidaT.ue
of as-needed
paunmedications changedbut not in a consistent
direction.
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Robert Williams

A

holiday is a scheduledor
periodic omissionof oneor
more of a patient'sprescibed
immedications.
Thesuccessful
plementation
of drugholidays
Lhas beenreportedin patients
with Parlonson's
diseae who hadbecomenIractory to thetherapeuticeffect of levodopa.
Following temporary discontinuation of this
drug, manyof dhiespatientsexpenenced
considerable improvemnent
whenlevodopa therapy
was reinstituted.
4
The drugholiday hasalsobeenunedin patientswith psychiatric disorderssuchas
schizophrenia
to decrease
unnecessary
psy
chotropic ue anddrugtoxicity."'
The practice of occasional
or routinely
scheduled drugholidays hasbeentestedin
varioushealth-care
environments,
but dhe
greatestutility of a drugholiday
appearsto be
tt
with nursinghomepatientsl1 Moststudies
thathaveinvestigated
medication-consumption
patternsof elderly nursinghomeresidents
haveconcluded that thinpopulation is frequently tie victim of overprescribing,
polymedicine, and inappropriate medication use."
Drugholidayscan,in fact,decreasedheconsumption ol drugsin nursinghomepatients.
However.patientshavenot beenevaluated
systematically
to deternine whether the temporaoydiscontinuation of specific prescription
or nonprescription drugshasa negativeimpact
on the condition of the patientsor the costof
their drugtherapy.Thereis no argumentthat
medications are bhequently
mrternedandover.
usedin theelderly population. but appropriate
drugtherapyundoubtedly improvesboth the
healthandquality of lie of manyelderly patients.
Whenusedin the nursinghomeenvironmenta drugholiday shouldbe looked at not
asan end but rathershouldbe considered a
means to help identily medications thatare
either unnecessaty
or inappropriate.
Thedrug
holiday. therefore,represents
pit one stepin
what should be a constantelfon to encourage
the appropriate
useof medications
in elderly
drug

Am

patients.
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Methods
The studywas conducted in a 137-bed
intermediate-cam
facility in Porland. Oregsor
Implementation of thedrug-holiday program
involved a greatdealof planningby physicians.professional
nursingstaft.andthecon-
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sultant pharmnacst Much of the available literantre pertaining to dtug holiday was
reviewed: other facilities atleady involvedin
drugf-hofiday,
programs were vseated.Ftoally,faciltty policy and evaluatnon foonswere developed. This policy included a procedure for
starting a patient on a dnugholiday, cntena for
including newly admitted painentsand newfy
ordered medicauons into the program, and
recoonmendaiuons about dnugs that were believed 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 ConsualtatPhaseis

SMewsteestober 1t98

The primtuy physician for each patient in
the study facilitywas sent a letter by the consultantphatrmacist explaining the proposed
drug-holiday program along with copies of the
policy and procedures. patient-evaluation
lomL,and current patent-medicatton profile.
Participation wassoledyat the dtscretion of the
patient's physician. who could otder that some
or all of their patients' medications be withheld for one day each week during the study
penod.
Nursing and phartacy staff and medication
aideswere fulfy tnfotmed of the rationale and
goals of the prngram as well as the proper
methodof data collection
Baseline faboratory values for ditgoxin,potassium, theophytline. and hemoglobin were
determined in the two months before the dnig
holiday, and follow-up values were deternined
either in the finalmonth of data collection or
in the subsequent montk Patients were seIectedfor these labonttory studies based on
which medications were to be withheld and
on what their previous labonstory schedules
had beenData were collected for two days each week
by professional nuraes and mediation aides
The days chosen were Tuesday
(the dtug holiday) and Wednesday.
The aidescollected objective 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
Nursescollected data on bowel incontinence. degree of orientatton and behavior palternsforthe same rwo-dayperiodt Before beginning the data collectiron. criteria were
established for determining the preence or
absence of each behavsoreTable 1).
The evaltuaion tormswere filled out on
Tuesday and Wednesday Ionthe lourweeks of
baseline and the first 13weeks of the dnt*s
holiday study penod. This was done to obtain
information on the day that medications wesre

368
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withheld andon the following day.In this way
delayedeffectsof withholding medications
secondary to lower serumconrcenrrations
would be detected aswell as more immediate
effects.Eachpatient nervedas hi own control.
Becameof staffschedualng,
eachpatient
could potentially be evaluated by three differentstaffmembersatmost throughout the datacollection period.Duringthe 17-weekpedlod.
we believedthatvariations in individual evaluation of betaviors would be negigible. bua
spacewasprovided on each form for commentsif an evaluatorwanted to expand on an
answerto a particular question.
Duringthe four weeksof Initial evaluation
(before actually withholding mediations) all
existingordersfor al pastentsparticipating in
the drug holiday wereretped to include the
physicians order authorizing participation in
the programandto note any exemptions specified by thephysician Thin becamepart of the
patientthpermanent
record and wascarried
fortheachmonth. Medications to be withheld
wereappropriately noted on the patientprofile
to facilitateidentification by al staff members.
In the week st before the initial drug hotiday,individual discussions were conducted
with thorn patientswhom the staffbelieved
would be particulaaly concersed with the periodic omission of someof their medications.
The programwasexplained, andassnance
wasgiventhattheir physicarts hadapproved
participation. Someminor changesweremade
to reflect panicular patent concern. In every
case thepatientagreedto givethe programa
uy andno problem were encountered. Patientswho werenot alert or oriented wereincluded in the studyonly if their physkcian6
believedthat inclution would benefit thie
patienus

The programwasalso reviewed with the entire staff of the facility and the phannacist before inplementatoon. Everyonewasaskedto
note anychage in behavior andreport those
to tie _soseA colored hightighter pen wasued on the
medication-admiunistaon record to mtarkeow
ery Tuesday
forthose drupgbeing withheld.

MaOCRA.

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) Umeof 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) cooperaiveness (3) anuiety, (4) depression. (5)
loudness. (6) abusiveness. (7) wanderingt(l)
reslessness (9) lethargy. and (lO) sleep pattems.
Students I ttess for paired data were performed 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
changesin the preholiday versun the holiday
period. To determine if withholding medicmtions 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 separatey 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 8049year-old patients who had psychotopic drugs
withheld. Major diagnoses were analyzed to
find any changes that could be related to medical condition.
Blood pressure changes were evafoated for
significance in two ways (1) changes occurring between the lour-week prehohday period
and the 13week holiday period and (2)
changesoccurring 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 having anti-inflammatory medications withheid
was analyzed for dcages Patients in whom
routine lxatives were withheld were evainated
for changes in their Umeo pen.laxatives. both
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aboutthe patiens andtheir medications is in
Tables2-4.
additional pa.
Asthe programprogressed.
ientswereincluded. someweredischarged.
andothers died.Similarly.medications were
or deleted.anddosageadjusminents
were made.
6
With two exceptions. only thosepatients
Anthypentense
agerrts
12
who were in thelacility for the lull out
Pnoumn suispements
22
months wereincluded in the dataanalysis.The
two exceptions werepatients who spenta
22
brief timein the hospital andwereretumed to
blelutSanqailiseis
34
thelacility. A thid padtienwas inthe facility
Mi-rellrws
mage
lor the lull four months but wasnot addedto
.~a es~iuaar_ atatad
raner
..
theholiday programuntil thethat weekmedications wereactually withheld. thus datawere
-44-w ..
"~
J.. _itumb wn.
ou.ib' tx.
_
_
_
avdaiable
only for the final 13weekson thin
ltwr rdrWno amuM
patient.
Themedications included in the analysis
t.'. 2. '.
MedalnloWttIrd D-no UhDs
were only thosethatwere consiatently withils'ei
held throughout the hfnal13 weeksof thedata
collection CLe_thattime periodfor which
medications wereactually withheld). Only
thoselaboratory valuasobltainedduring the
3 (.S%)
Under60years
60-69
your
7(12.7T)
lou-month studyperliodandthe month before
or liowing thattime peniodwereincluded for
6(10.9io
70-79
ysus
31 (56.3)
analysis.
The serumtheophylline concentration
80-89
Years
determined wasnot included in the dataanalysis.since the drugwasonly withheld in one
i (14.5)
9o-99
yeas
patien.
Results for all Padtentw Forall 55 patients
SdS ai r C-PrieroN Sudty
tI,. 3. AW.O.oi-ar
completing the study,the useof p.r.n.pain
medicattons changedsignificantly betweenthe
the dayafter the laxativewaswithheld andin
preholiday period andthe holiday period.
weekto determine any longerFewerchangesweretastedfromflasday to
the piesrorm
in the lourtweek period preceding
Wednesday
termeffects.
The finalanalysisperformed involvedcheckthe drugholiday thanduring the 13-week
ing for pithcant changesin serumconcentra- drug-holiday period itself. butwhen directional
tions of digosn. potiasium, and hemoglobin
datawereanalyzedthe change lost signififollowing threemonths of weeklywithholding
cance.This indicatesthat duringthe druig-holiol digoxin. potassium
supplements,
andvitaday period patiemswereincreasingtheir use
while others wereof p.r.n painmedicarions
respectively.
mn-mineral supplements,
decreasing
their ue, Thisange in thoughtto
Resuldt
havehad no clinically imiportant
effect on any
A toutl od20 phsiciarns wereinformed of the
patient.
:.
:
!
study andaskedto participate. and sixacOther parmeters thatahowedsignificant
cepted norat mi someof their patients.A to- changesin thetotal samplewere aain and
tal of SSpatientscompleted the studyand
oriented aimen1. with lewer padents,
showing
day-today changesduring the drug-holiday
wereincluded in dataanaysis. Iniornration
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penod, anddegreeof loudness,againwith
fewerpatientsshowingday-to-day changes
duaingthe drug-holiday penod. Inother words.
the dataindicate thatpatient behavior was
somewhatmore stableduring the drug-holiday
penod. although the clinical relevanceof this
changeappearedto be negligible.
Results in Patients ReceIving Iaxtidest In
the study. 22 patientshadroutine laxatives
withheld. Theseincluded stool soheners. cathantics.andbulk agents.The only significant
changenoted wasin the useof p.r.r pain
medication from thepreholiday to thedrugholiday period. Mom patients altered their use
of p.rn. pain medications drting the drug-holiday period than is thepee-holiday
pernod.Directional data werenot significantly different
betweenthe two periods, This indicates that,
while a significant changeoccutred, neither increasedor decreased
use waspredominant
A separateanalys was pertotned specifically conelating lxative use for theweekbefore theday medications were withheld, the
drugholiday. andthe day lbllowing drughollday Therewas no significant change in parients useof bxatives between the preholiday
penod andthe holiday period either on the
neatday or in theprevious wedL Therewasa
highly sigificaint change in laxativeuseoa the
dntg-fsoliday day itself-bus this obviowtly reIfectsthe factthat medications Cnchtding 1axa
iven)werewithheld that day asopposed to
any truedifference in laxative consrmption.
Results In Patients Receleing Patropic Agents A total oa22 patientahada psychortopic medication withheld once weekly.
Drugsin this category inchuded
halopendol
(Haldol. McNeil Ftarnscestiakal thiondaZine
(Melard,. SandozPFarmtacatical Divisoin)
chlorpromazine Clhorazine. Smith Oline&
French),tdfluop-eine hyochloride
(Stelazine.
SmithOline&French).diateparn
(Valium.Roche Products)n
and chloazepate
dipotassium
s Cfrmisene,
Abbont). There were
no significant chaiges in any of the soudyvanabhs betweenthe two time miterval
,
EffectsodAge Asrenal and hepatic huartion
decline with age.changesin the effricy ot the
psychotropic agentswould more likely occur

asageincreases.
In an effort to determine
whetherthiswasthecase,thosepatients80-89
yearsold wereanalyzedfor behavior
changes.
Changes
in the useof prn. painmedications did becomesignificant with fewer
changes
occurting in the predmug-holiday
pe.
nod. Dtirecuonal
datashoweda similar trend
in thisagegroup asfor the wholesample.The
degreeof bowel incontinence alsochanged
signifcandy. with fewerchangesoccuring is
thedrug-holiday penod. Thisimpliesthat
bowelhabitsweremore stableduring the drug
holiday thanpreviously,
althoughpatientsdid
not becomemoreor lessincontinent accordlng to directional data.
No other parameters
showedsignificant
changesis this agegroup.Thus.agedoesnot
seemto playa major role in thedegreeof
changeseenwhenwithholding psychotropic
drugs
Results In Patients RecesviRg Diuretic
Agents: A total of 14 patients
hadsometype
of diurencwithheld; no anemptwas madeto
sepatrate
thosefor whom diuretics werepre
scribedasagentsto control blood pressure
and thosewhoweretaking duretics for edema
control.
Useof p.n. painmedication wasagainthe
only categorywith a snigniicant
change.Mom
changewasseenduring the drugholiday hut
thisdifference disappeared
whendirectional
data wereanalyzed.
Results In Patients Recelving Polissals
Suppglements A total of 12 patients
hadpotassium
suppleiments
wrthheld:10of thesealso
hadadisretic held while two hadonly their
potassium
withheld. Theonly significant
changewasseenwith the useof p.rn. pain
medication. Morepeopleexhibited a change
in their useof p.rn.ipainmedications during
thedng-tholiday thanduring the preholiday
period, no directional significance was noted.
All other categories of analysishadno signilcant changes.
Results Ih Parlents ReceIving Antiypesiensve M ledilcatieu
OCanges
niblood
Pesare wereof concern in thosepaies
wsho rerereceivin cadia., aitihyperteunve.
or diuretc medications. Because
isolatedsyThre
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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 aforementioned medicadons withheld. To eliminate
day-to-day nonral lluctuations in blood pmsswre from the analysis, only changes of 10 mm
Hg or greater were recorded: this change
could represent ether an increase or a decrease 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
antihypernensivedruos and diuretics were withheld.
Effects on Serum Digoald Concentiratonus
Serum digoon concentrations were determined during the month before the drog holiday 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 adminislered.
No statistically signihcant changes were
seen and all values remained within the therapeutic range
Effects an Secum Chemistry Valuest Serum
pOtassiomconeentrations and hemoglobin vala mes
were detenrined during the month beiore
the drog holiday and in the third or fourth
month alte medications were withheld. No
statistically significant changes occurred.
Financial Amalysia All medications withheld
dungn the drog-holiday penod were recorded
to detersminethe cost savings resudtng from
decreased medication use. The number of
medications withheld per patient averaged
3.30 for the SS patients studied and ranged
from a maximurmof 10 to a minimum of l.
The cost of the medications being withheld
was calculated based on the medication and
frequency of use. All costs are stated as a
d anction of the medications' average wholesale
prices as listed in the December 1984 Redbooh
update published by Medical Economics Comn-

parry.
The mummomravings fo any patient during
a one-week:period was S3.17 andthemini.
mum was 50.06.The averagesved was 10.76
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Crdiv.sclar disease

t2 (2 la%)

Diabietemellinis
C
hnrbrvadar
actident

2 (3.6%)
8 (t45%)

Dementia
Ntirnlogic disorders

17 (30.0%)
7 (12.7%)

9(16.4%)
Other
CncdLdes
a i, arthritis. mental
Mdnes.gastroin rsinaldiorder)

r

.4 MacrDqW rS-0 55 P.aLL CDQPIei Swa

per patient per week, which woudd be equivalent 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 advantages incflude the identification of medications
that may be causing adverse drug reactions
and drug interactions. identification of unnecessary medications. decreased expenditures swlting from decreased medication consumption, reduction of numsingtime involved with
drog administration, and decrease in pharmacst time imolved with drog formulation. packaging. and dispensing.
The drug-holiday concept can help to identily some types of unnecessary medicalions.
Thusathe 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 demonstrated that digonxincan be saoely discontinued

in many patents whohave been taking the
dnig. Some patients who are taking digoxin
were originally given the drog inappropriately.
perhaps as the resultof a misdiagnosis. Also,
digoxin may be relaivel ineffective in many
patients wrhhcongestie bean failure.
Sinceconstnuous drug therapymay be unnecessary in marnypatients with hypertension,
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especially thosewith mild hypenensiont.iceragentsmightbe discontain antihypertensive
tinuedfollowing a lack of blood-pressure
changesduring a drug holiday.
medications
The reduction of unnecessary
mayalsocontribute greaty to the reductionof
adversedrugreactionsand druginteractions,
This maybe especially true in theelderly.
sincethe incidence of adversereactionsisincreasedin this population. Commonly used
drugssuchas digosin maycauseseriousprobanorexda.
Iemssuchas confusion, depression.
andvisualdisturbances while diuredcs.which
are usuallyconsidered to be erynontoxic.
mayresmitin numerousproblems in theeiderly including fainting. orthostatic hypotenand gout.
son. weakness.
A sufficient number of patientsin this study
wereconsutning laxaties. psychotropics
andnitamindiuretics. potassiumsupplements
mineralsupplements to allow a statisticalanalysbsof theeffect of wlthholding thesemedications on patient stanit.The effect of
withholding medications hfomadditional
categorieswasalsoassessed,
pharnmacologic
data
sincea comparison of all patient-related
was madebetween the preholiday and drugfholiday period. Minor statistical changeswere
observedindicating thatpatientsmayhaveacbeenmore stableduringthe drug-lillntually
day period,sincefewerchangesin patientonentation anddegreeof loudness werenoted
that
duing thattime.Webeieve, hofweveri
thex changes are of no dinical relevane
is conprogramdescribed
Thedrug-holidlay
tnrting atthe faciity with fewchanges.The
stalRremainsalert to the possibility of undesirable drug effects. and patientsin the facility
areroutinely beingevaluatedfor possibleinclusion in the study.
Adequatepreparntion andcommunication
are essental when establishing a dnag-holiday
program.A dearly written policy musobe developed.andall facility staff mustbe completely familiar with theprogram.Phylicians
mustbe inforned of the programand tmustbe
permitted to havestffident inputas theprogramguidelines aredevelopedBelow itsimmst be explained
the programt
plemnentation.

to thatthey
to patientsand familymembers
thebenefits to he gained.This
mayunderstand
explanationmayalsohelpto reducethe anxi.
etythatmayoccur whenan expectedmedication is not administered.
While we did not recordthe exactamount
we es.
of time requiredto setUpthis program,
timateapproximately eighthoursof pharmacist
timeand20 hoursof nursingtimewerentquired.Mostof thistime wasdevotedto policy
andstaf! in-serviceeducation.
development
A pomionof this
makingit a one-time expense.
timewasdenotedto planning theprocedures
andmethodsrequiredfor this study Someof
not be required
thistime would. thereforne.
whensettingup a drug-holiday programthat
did not havea formalevaluationcomponenL
Patientsselectedforinclusion in the programmustbe chosenwith cam.Criteriato be
considered aretypesof medications ordered.
overallhealthstatis. lability of presentcondition, andability of stall to monitor for changes
in condition.
programhave
Thebenefitsof a donug-holiday
previouslybeenidentified. In thisstudy,a welldesigneddrug-holiday programhadno detrimentaleffect on participating patients.Nursing
homesthatare notcurrently coordinating such
shouid considerdoing so. However
programs
thepnmarymotivationmustbe improvedpanursingtimeor cost
tient care.notdecreased
savings
Condcusion
programhadno detrimentalefA drug-holiday
signifiSomestatistically
fet on studypadents.
cant changesin patientbehavior werenoted
when comparing the preholiday periodwith
the drug-holiday peniod.Theuseof p.r.n pain
to changewhencommedications appeared
paringthepreholiday with thedrug-holiday petrod.Thechangelackedboth nodceabledirecdonandstrongstatstical significance. soit
maywell hae beena randomchange.
Noisinghomesthatareoffering drug-holiday
shouid consider doing soas one
programs
unneessary m a
way of identifying
that maybe causing
andother medications
0
problems
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Item 19

TRENDS & ANALYSIS
COST-BENEFIT OF
PHARMACIST-CONDUCTED
DRUG-REGIMEN REVIEWS

Abstbach Thepublished literatureandother studiesare reviewedandthenational impact assessed
on cost-benefit
of pharmacist-conducted drug-regimen
reviewin skilled-nursing facilities.
A totalof 23 studies,mostpublishedin peer-reviewed
journals, areavailable.
Thestudiesshow decreases
in numberof medications prescribed per palient,
nursingtimespenton drugadministration,
hospitalizations,
cost of medications,
andantipsychodc-drug usedunng penodsof pharmacist
review.
Estimatednationalsavingsfrom pharmacist-conducted dmrg-regimen
review
werebasedon reduceddruguse,avertedhospitalizations,
andreduceddrugadministration time.Medicareand Medicaid did not haveto pay for 0.7refills per
patient-month in the latestyear for which data are available,
or 7.49million prescriptions at a cost of $81million. A savingof $224million resultedfromdecreasedhospitalizations attributable to drug-regimen
review.About $154million
in reducednursingtimecould be savedfrompharmacists'
activities,although
mostof thesavedtime would be usedfor enhancednursingactivities.The net
savingfrompharmacist-conducted dnrg-regimen
reviewwascalculated at $220
million.
Studiesconducted to date provide convincing evidence of phartmacists'
effectivenessin ameliorating drug-therapy
problemsin skilled-nursing facilities.

Samuel W Kidder

The

Department
of HealthandHumanServices
on June15, 1987,promulgatedfinal regulations recognizeing the pharmacist
as the
professional
of choice for conducting drug-regimen
reviewsin intermediate-care
facilities(ICFs).'Beforethis regulation.pharmacists
weredesignated
to conduct reviewsonly in sidlled-nursing facilities
(SNFs);registerednursesweredesignated
in
ICIFs.
Thischangewasstimulatedby a proposed
nulepublishedin the May 6, t1986,
Federal
Register' thatwould havedesignated
either
the pharmacistor the nuse as the reviewerin
both ICFsandSNFs.Thisrulewould haveallowed greaterflexibility for the facility in
choosing who should be designated
to conduct the reviews.
Butpublic comments werein
opposition to thisflexdbility,
preferringinstead
to designate
the pharmacist
in both settings.
Pharmacy,
nursing,consumers,
andnursing
homeorganizations
wereunited in their support of the pharmacist
in both settingsThey
all believedthatregisterednursesdid not have
thetime andthatpharmacists
bada better
knowledge basefor this kunction.
The wisdom
of thispublic-health decision hasbeenbome
out by manyexperiences
andstudiesall across
the county. In thispaper,I will reviewthe
publishedliteratureon thecost-benefit of
pharmacist-conducted drug-regimen
review
andattempt to extrapolatefromthesedatato
estimatethe nationwide etfect of thisvaluable
pharmacist
service.

Published Literature
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Beforedelving into an analysisof the available
studieson pharmacist-conducted drug-regimen
review,I should note someof the inherent
limitations to this research.
Mostof thestudies
presentedaresmallandgeographically restricted. Somedo not follow a randomization
process,thusweakeningtheir externalvafidity.
Also,moststudiesdo not analyzequality of
care,so a reduction in number of prescribed
drugsdoes not necessarily
meanan improved
quality of care.I would argue,however,that
the physicians
who mustimplement all pharmacists'recommendations havequality of care
foremostin their minds TableI summarizes
studiesshowing reductions in prescription
dmg ue asa resultof pharmacist-conducted
drug-regimen
review.
A total of 23 studies,
mostpublished in peer-reviewed
journal, are
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available that demonstrate a reduction in drug
use or other ding-therapy improvements. Be-

N..
Patnbt

low is a short summary of each study comple-

Study

menting the intormation in Table 1.
CHEUNG AND KAYNE. Medication errors
were reduced from 20X to 8% in this II-month
study of 517 patients. A total of 122adverse
drug reactionswere detected or prevented. 68
of them clinically significant. The researchers

Cheungand Kaypn'
4

estimated that 68 hospitalizations were

Cooper antd SBgellr

avoided, thereby averting $49,000in costs, and
the average number of prescnptions per patient was reduced from 6.8 4to 5.6.
RAWLING AND FRISK. These researchers
showed an average reduction in drug orders
from 7.7 to 6.1 per patient dunng 4.5 years of
consulting to three Idaho nursing homes The
average monthly drug costs per patient
dropped from$28.89to $26.30,saving
$673.40per month and $8,080per year forall

ElleoviandPNAs

475

patients.

ELLENOR AND FRISK.'Table 2 outlines
the effects of two years of ding monitonng in
an Idaho ICFfor the mentally retardedhousing
The cost savings were estimated
475 residents.
at $10,000.
HOOD ET ALI Ina controlled study, Hood
et at. monitored 27 test patients and 25 control
patients for two months. Thetest group's aver.
age prescriptions per patients fell by 0.9, compared with 0.2 in the test group.
NMAKMLi- In an unpublished study.

Martitla conducted ding-regimen review for20
randomly selected patients. He was able to

demonstratean averageredaction in ding orders per patient from 7.2 to 5.6.

LOLHOLM. Cost savings of $0.40per day
resultedfrom interventions in this 13-month
study of 55 SNF patients in 1977. Average drng
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use went from 6.8 to 4.4 prescriptions per pa-

tient.
COOPER AND RAGWELL' In this 1976
study of 142patients in a GeorgiaSNF,Cooper
and Bagwellreducedaverage ding use from
per patient
7.22 to 4.78 prescriptions
9
VLASSESET AL In a 1975 study of a Delaware SNF,Vlasses et al. showed thatthe foltowing percentages of recommendations were
implemented by physicians 71%of dng-e
lated comments (such as drug interactions)
59%of disease-management suggestions (such
as duplicate medications), and 90%of administraive notes (for enamrple, transcnption errors).II
TSAI ET AL'i This

Georgiabased group
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monitored hematopoietic andvitamintherapy
in a 116-bednursinghomein 1976.Of 107
recommendations to physicians.91 wereaccepted.
WILCHER AND COOPER)IIn another
1976Georgiastudy.Wilcher andCoopermonitored the umeof anti-inflammatoty andanalgesic drtgs in 143patientsfor 33 months.Averagedrugusewasreducedfrom7.2to 4.8
ordersper patient,andthe useof codeine was
reduced in tavoroaacetaminophen.
McGHAN ET AL"'From24,770 Medicaid
recipients in Minnesotanursinghomes,the
recordsof 353wererandomly selectedfor
evaluationby an expert panelusingexplicit
drug-usecntera. Theresearchers
tound that
the needfordrug-regimen
reviewwas just as
greatin ICFpatientsas in SNFpatientsand
thatthe frequencyof reviewsshould be at
leastevery45 days.
8
UNDERWOOD
AND UNDERWOOD. Ina
1978study o 160 residentsin an Arkansas
ICF
for thementally retarded,theseresearchers
reduced theaveragenumher of prescription per
patient from5.6 to 3.9.The costsavingsfor
the 160patientswereestimated
at S10.080per
year for drugsand$2,880 peryear for reduced
nursingtime.
MARTMIA AND GREEN."3
In a studyof
antipsychotic andantipardfinsou
drugusein 30
ICF patients,theseresearchers
studiedthe eftectsof discontinuance of theantiparkinson
agentfor eightweeks.Results
indicated that23
of the 30 indriuduals
neededno annparfdison
drug, anda subsequent
in-serviceprogramdecreasedby 33%the overall useof
antipartunson
drugsin the facility.
THOMPSON AND FLOYD.' Thisstudy in
Southemn
Caiilomia evaluated
the costsof
pharmacistsdrag-regimen
reviewandthe resaltantsavings.
In 31 months of drug-regimen
reviewin 92 patients,56 adversedruginteractions weredetected;28 weresignificant butno
hospitalization wasneeded,while threewere
seriousenoughto requirehospitalization. A to
tal of $9,000wassavedfrom 18avoidedhospitalizations, givinga net savingsof S0.26per
day Thecostof pharmacist monitonog was
$0.20per day
STRANDBERG ET ALit In monitonag residents of threeIdaho nursinghomesfor eight
years thisgroupreduced prescnption drugordersby 42.8%,prescnption drtg dosesconsumedby 34.6%,nonprescription drugorders
by 34.4%,andthe averagemonthly bill by
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69.03per patient.
YOUNG ET AL" This groupmonitored 25
randomly selectedSNFresidentsforone
Average
month in a 1981studyin Washington.
prescription use fell from6.0 to 4.2per patient, the number of dosesconsumeddropped
18.6%,60.25/patient/day wassavedin drug
costs,and$0.15/patient/day wasidentified as
a potential savingsin nursingtime.
Er AL'7 Thisstudy evaluated
FERGUSON
antipsychotic-drag usein 1982in 70 residents
of a Michigan ICF for the mentally retarded
over a 25-month period. Usinga teamapeliminated the useof
proach,the researchers
and
major tranquilizers in 44 of 48 residents,
the meandaily dosein thosestill receivng the
drugswas reducedfrom 424mg to 75 mg
perday.
THOMPSON Er AL' Asa pantof the Califormapharmacist prescribing project conducted under California bill 717,Thompson et
al. studieddrug monitoring fortwo years,one
year andthe seconda testyear.
a prestudy
could (1) makedoseadjustments,
Pharmacists
(2) discontinue drugs,and(3) order taboratory
tests.Table3 outlines the results.For67 patients in the testyear,S16,080in drugcosts,
$14,400in reducedlevelsof care,and $24,750
in avoidedhospitalirutions weresaved.
CHRYMKO AND CONRAD." A pharmacy
residentmonitored 21 patientsfortwo months
in this 1982NewYorkstudy.Table4 outlines
thedragusebefore. at the conclusion, and
several months alter the conclusion of the
the needfor
study. Thisstudy demonstrated
continuous monitoring,
COOPER."Another studyindicating the
needfor continuous monitonng wasthis 1983
Georgiastudy of pharmacistsreviewsin a 77bedSNFForfour years,patfentsweremonitored except for a three-month period andan
eight-month period. Table5 showstheincreas in dmg useduring eachpenod when
pharmacistmonitoring lapsed.
FUMiO."1This Canadianstudyrecordedthe
over a
resultsof pharmacist recommendations
five-year
period in a 400-bedICF for the mena total of 680residentswereintally retarded;
agreedwith
cluded in the study. Physicians
recommendations more than90%
pharmacists'
ol thetitr for discontinuing drugs,reducing
doses,changingmedications, andmodifying
dosageincrements.
COOPERAND FRANCISCO." Overall
usefell in
druguseand antipsychotic-agent
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0.7 refills on routine drug orders,or 7.49million prescriptions. Theaverageprescription
pricein 1983was $10.89,
according to the
Lilly Digest. Thepotential savingsare thus
981.566,000
annually
SAVINGS
FROMAVERTEDHOSPiTAs
IZATIONS. Threestudiesreported theinct-

would be spenton other activities, leading
hopefully to an increased
quality of care.
Cost of Phariaicist Reviews
A number of studies have attempted to esti-

matethe amountof pharmacisttimespent
conducting drug-regimen
reviewsC(able6).
dence of hospitalizations avoided by perforAveraging thefive studies listed in Table 6
manceof drugreviewsby phartmacists:
Cheung showsthat, to achievethereduceddrugusef,
andKayne,'who found70 hospitalizations
hospitalization rate,and nursingtime,the pharavoided
Thompson and
macistspendsapproximately 30 minutesper
1 in 300residents;
Floyd- whosedatashowedthat18 hospitalpatientper month reviewingrecords andadizationswereavoidedin 92 patients:and
vocating change.The costof this timeis estiThompson et al.,' who found sit hospitaliza- matedto be 685,270,000,
basedon 10.7mtitions avoidedin 67 patients.Thisamountsto
lion patient-months
recorded in 1981andthe
ratio of hospitalizations per 1,000patientpharmacist's averagewagein 1983
monthsof 19.44,6.31and 7.46respectively. (S15.94/hour).
The costof travelis ignored.
Theseratiosaresomewhatconsistent with
If in-depthdrug-regimten
reviewswereconIrvineetal.s data[showing] which amounted ducted for all MedicareandMedicaidpatients
to an overallration for all hospitalizations of
in SNFsandIbfs, a potentialsavingsof S220
34.82per 1,000patient-months."s
million can be realized(Table7).TheseSan,8
TheThompson et al. study' is the mostreli- ingsareexclusive of nearoy
Fiveminutesper
ableestimateof the numberof avertedhospatientper day of additional nursing timethat
pitalizations sinceit reportsactualhospitaliz-a can be devotedto enhancedresidentcate.
tionsduring a contrul periodcompared with
avertedhospitalizations
Conclusion
3 dunng a test penod.
Theother two studies', usedexpertopinion
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tion is ongoing andnot justa matterof
"cleaning up the p.r n.s.
Another significant eventthathas
occurred sincethe 1982paperis Bill
of IS studies
authored paperson the cost-benefit
McGhan'smeta-analysis
of pharmacist-conducted drugregimen of drug-rgimen reviewsdemonstrating
reviews.Thefirst of thesewas based
that thesestudies-conducted by indeusingdifferent
pendentresearchers
on six studies andestimatedtheMedimethodologies in different partsof the
careand Medicaidcostsavingresultdrug utilization to
ing foom decreased
valid piccountry-are a reasonably
be between$3.2and37.2 million exture of what is takingplacein theuniverseof facilities wherereviewsare
clusiveof the costof thesereviews.
to
conducted by pharmacists
This papermadeseveralreferences
Forthe fiBsttime mypaperattempts
reducedhospital costsbut did not estimatea nationwide savings.
a nationwide estimateof the cost savThesecond paperin 1982was
ingsresultingfrom avertedhospitalizathe
basedon 14 studiesandestimated
tions. It is estimatedat $224million.
This estimatehasbeenmadepossible
MedicareandMedicaidcostsavingto
prmaily tlirough thework of Thompbe approximately $25million for
son.McGhanand Rutlalo, who useda
skilled-nursing facilities (SNFs)and
treatmentandcontrol groupto show
fa$38.4million for intermediate-care
Aswith theearlier paper therewasa statistical dilference in
cilities QCFs).
ratesof hospitalizations for patients
the 1982publication did not estimate
with andwithout pharmacistnational savingsfromavertedhospitalization but quoted studies thatestirviews.
conducted dreg-regimen
on a local basis.
matedthesesavings
Also,a first for this paperis an estimateof nursingtimesavedaua result
The cost-benefit paperpublishedin
reviews.Sincedrug
of drug-regimen
this issuesis basedon at least23studies.It estimatesfor both SNFsandICFs orders are discontinued, the numberof
are
drugutilizathat reduction in anrtine
dosesthatmustbe administered
reduced.Thus,nursingtimedevotedto
tion alone savesMedicareandespeThis
is
reduced.
administration
drug
cially Medicaid approximately $81.6
at $154million
million. Previouscost-benefit papers
cestsavingis estimated
estimatedsavingsfor both routine and
nationwide. Butthe realsignificance of
this savingisin the nearlyfBe minutes
p.r.n. drugs.but,becausep.rn. drugs
are not likely to be refiled, thisanalyfor patientper day thatit Ires nurses
tasks.TheInto do other patient-care
sis did not include them.
This paperalsopoints out thatphar- stitution of Medicine ([OM)recentremacistshaveattainedthesesavingsby
port on Improving the Quality of Care
the
in NursingHomes'emphasizes
to physimaking recommendations
cians.Sincethe physician hasprescrib- needfor increasednursingtime and
must
first
and
quality
ing authority, pharmacists
for improving quality care
of life for nursinghonie rsidents. Five
obtain their approvalbeforethesesavmoreminutesof nursingtime per paingscan be realized.Another important observation of this latestanalysis
tient per day cango a long way toward
makinga difference betweenimpleby Jim Cooperthat
is the revelation
mentinga bladder-training programor
the withdrawal of pharmacista
rise
in
conducted reviewsresultsin
insertingan indwelling unnary catheter
drug usethatdoesnot fall againuntil
with itsattendentriskof infection. It
drugthe pharmacistreinstitutes
can makea lot of differencebetween
an aide to provideeating
supervising
regimenreviews.Thus,thepositiveefhaveon drugutilizafectspharmacists

A Job Well Done
In 1978iandagainin 198221

assistance
as opposedto a nasogastrc
tube.It cango a long way towardenpattentto get
couraging a depressed
out of bedand eata mealin the dining
hall wherethey could makea fiMend.
In shortit could help maketheditfera patient's
encesthatcould enhance
quality of life.
Increasednursingtime is only one
way drugreviewscan improvethe
quality of care andthequality of life.
Whatis it worth to be freeof a moming hangovercausedby au unnecessatryhypnotic? Whatis it worth to be
freeof exhaustion causedby unnecWhatis it
essatymajor tranquilizers?
worth to be ableto walk to thebathroomwithout fearof falling-without
fearof breaking a hip? Shouldurinary
retention andconstipation be treated
with humiliating cathetersandenemas.
anticholineror should an unnecessary
gic be discontinued? It is betterto treat
contractures andbedsoresthanit is to
analyzethe patient's drugregimento
seeif a drug is causinghim to be bedlast?Why don't we asksomequestions?Why don't we try a drugholiday?Whydon't we try discontinuing
the drugto seehow thepatient
Thesequestionsdon't pre'
responds?
sumethe patientis beyond helpi They
the long termcarepatient
presume
should receivethe sameattentionthe
rest of Usdo! Theseare questions long
areasking!
termcare pharmacists
like thesesavetaxpayers'
Questions
dollars and enhancepatientquality of
life!
who ashthese
Toall the pharmacists
questionsandpursuetheseanswerswell done-well done for cost
well done for quality of
savings
carewell done for quality of life.But
keepit up.The greatestchallengeis
yet to come.
SamuelW Kidder Phan .D., MPH

Thiseditornil tuos written by Dr Kidde, in his private capacity.No official
by hisemsupport or endorsement
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Geriatric Pharmacy Curriculum
in U.S. Pharmacy Schools, 1985-86
Clara Pratt, PhD.
William Simonson, PharmD
Rebecca Boehne, MSN

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 required at only 9 schtools. It is possible to graduate from 19of the
schools with no exposure to geriatric.
iracteristics of courses
with geriatri content, the role of gerntology education programs,
nodrecommendations 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 elderly 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 characteristics 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
CiaraPrattis Director. Programon Gerontology and Associate Professor. HumanDevelopmeniand Family Studies. Oregon StateUnivemity. William Simonson is Associate Professor. Collegeof Pharmncy.Oregon State University. Re.
terna Boehneis a doanal student,Human Development and FamilyStudies.
Oregon StateUniversity.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 majority of respondents noted that they had received less than five
hours of training in geriatrics while in pharmacy school. The pharmacists 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 curriculums.
METHOD
Survey Instnrment

The survey instrument assessed the number and the characteris- 0
C>
tics of pharmacy courses with geriatric content currently offered or
being developed at each school. Specifically, respondents indicated: (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 following 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 percentage 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.

p~.a, s-no.wN andfB-hn
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TABLE I

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 faculty 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 primary and partial content in geriatrics was calculated. In addition the
number and percentage of required courses and courses with a clinical component were calculated. Chi-square analysis was utilized to
examine for possible relationships between selected course characteristics.

SCHOOLSOFFERING GERIATRIC
NUMBERAND PERCENTAGEOF US PHARMACY
IN 1985-8i (N - 72)
COURSEWORK

NHab-r (Percen.tae)

TYPE OF GERIATRIC COURSEWORL
Noarenri~t

6 ( Ps)

Only princy

5 ( 72.)

Ccur..Ork

Only partl II"
coure..rIk

22 (312)

priskry
Bath pa.cisa
end

39 (542)

cnr....nrk
Ca4

REQUIREDGERIATRIC COURSEWROE

A total of 339 courses were identified as containing some geriatric 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 combination 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 primary geriatric content course while 53 schools (74%) required students 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.
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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
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TABLE 2

Nonpharrnacy Students In Courses

NURRER AND PERCENTAGE
OF PRIHARYAND PARTIAL GERIATRIC PHARMACY

A total of 36 (11%) of the geriatrics courses were open to nonpharmacy students (Table 2). Primary content courses were significantly 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 interdisciplinary "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 students who were most often eligible for enrollment in geriatric pharmacy courses. Only seven courses were open to any interested student including those in social work, counseling, psychology and
gerontology. Only three schools identified courses with geriatric
content which were designed specifically for nonpharmacy students.
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content was 15.8%, or the equivalent of four to five hours in a 30
contact hour course. Approximately half (53%) of the partial content 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).

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.
FactorsAssociated with Geriatric Curriculum
Most schools of pharmacy offered some coursework in geriatrics.
Schools with graduate programs in pharmacy had the most extensive 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
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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 degree 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 pharmacy schools offering both primary and partial content courses in
geriatrics reported moderate to great involvement with a gerontology 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. Thirtyseven (95%) of the 39 schools with both primary and partial geriatrics content courses reported having at least one faculty with a primary 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 intercst 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 pharmacology 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
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take any of this coursework. When it is required, exposure to geriatrics 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 suggested the content areas that are critical to geriatric pharmacy (Pratt
&Simonson, 1982; USDHEW, 1979). At a minimum, this coursework should provide students with a basic knowledge of the following areas: (1) age-related changes in physiology that affect the absorption, 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, education and compliance. A minimum of 30 total hours of classroom
instruction seems necessary to introduce students to these basic concepts.
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 coordinated between courses. Such coordination will insure that all important 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 experiences will include exposure to some older patients. A basic understanding of geriatric issues in pharmacy should proceed these clinical 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 arein nursing home settings. Research with student nurses has indicated that clinical experiences in nursing homes many result in the development of more
negative attitudes toward the elderly particularly if these experiences occur early in professional training and are not proceeded by
adequate classroom preparation (Cook & Pieper, 1985). While
nursing home experiences arevaluable 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 programs, should consider developing advanced coursework and clinical 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 complexities and rewards of interdisciplinary practice in geriatrics.
Some schools may also want to offer courses specifically for nonpharmacy 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 asleaders in geriatric pharmacy research and clinical practice.
Sixth, at institutions where gerontology education programs exist, interactions between these programs and pharmacy schools
should be actively pursued. This survey demonstrated that such interactions were associated with more extensive geriatric pharmacy
coursework. The exchange of faculty lectures is an example of a
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simple but potentially valuable interaction. Gerontology faculty can
offer guest lectures in demographics, sensory changes, communication, social and psychological aspects of aging and other topics to
pharmacy classes. Pharmacy faculty can introduce gerontology students to the issues of medication use, age-related physiological
changes that affect medications and other topics. Thus both gerontology and pharmacy curriculums may be enriched.
Finally, it is recommended that schools utilize their available resources to develop a basic core of geriatric content courses. This
survey demonstrated that the presence of interested pharmacy faculty 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 interested 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 nationwide 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 particular, 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 clinical settings, including hospitals, nursing homes, and home health
care programs.
Pharmacy schools should assess
their current offerings in geriatrics 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 awide range of older patients. Gerontology.
programs should work with pharmacy educators to support the development of geriatric pharmacy education. ITis education is fundamental to high quality pharmaceutical services for today's and
tomorrow's elderly.
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William Simonson, a clinical pharmacist and associate professor of pharmacy at Oregon State U., testified that
the absence of sufficient labeling information presents problems for health
providers and older people.
-:
"DETAILED
and clinically usable information 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 feasible. "The labeling
could define a specific geriatric dosage,
or it could refer to more general precautions."
He said he thought the pharmaceutical manufacturing industry has a sincere interest in finding solutions to
promote safety and to improve the effectiveness of medications used by elderly people. He cited a recent report
from the Pharmaceutical Manufacturers 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 centees would be positive steps...../"It is also my opinion that the pharmaceutical industry should provide the
funds that would be required to develop these centers," he said. "1Thiswould
be logical because the information
gained . . . 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."
,SIMONSONSAIDthe FDA should require manufacturers to provide drug
labeling that would include a specific
statement of the likelihood of adverse
drug reactions occurring in elderly patients and recommended specific geriatric 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 seesthe need to require post-marketing surveillance of drug.effects to'
observe the impact on largepppula-.
tions of elderly consumers ofjmedications.
"In this way, the occurrence. of ad-'
verse drug reactions could; be sotiked
as soonas possible after a drug product
is marketed," he said. "The early din.
covery of such problems would aid in
the development of appropriat
tinterventions such as dosage alterations soi
that the problem could be reduced or!
eliminated."
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