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Chairman Scott, Ranking Member Gillibrand, and Members of the Committee, thank you for the 
honor of speaking before you today. 
 
I have taken medicine for depression for most of my adult life. I first encountered a bad batch of 
medicine when I was 25; after a refill, I suddenly fell ill, and my doctor told me that sometimes 
you just get a bad batch. At 27, it happened again, and I became sick for months. Then at 29, 
after yet another incident, I used my chemistry background and some equipment in my home to 
test the pills myself. I found they were massively under-dosed. 
 
That was the last straw. I reached out to my longtime friend, scientist David Light, and together 
we founded Valisure, America’s first laboratory dedicated to independently testing and certifying 
on-market drug products. 
 
We started Valisure to address drug quality problems, but we didn’t initially realize the full scope 
and severity of those problems. Within a few years, our findings led to the recalls of more than 
25 million pharmacy products,1 worth over $9 billion.2  We began testing the blockbuster drug 
Zantac when my infant daughter was prescribed the liquid form; our discovery of the drug’s 
instability sparked its global withdrawal.3 Our later work drove rolling recalls of sunscreens4 and 
hand sanitizers,5 as well as dozens of national recalls of multiple drugs6 due to the presence of 
various carcinogenic contaminants.7 
 
Why is the shocking problem of low-quality drugs in America so under-recognized? Bluntly, it’s 
because for 40 years, the former FDA drug leadership has claimed to everyone that all 
approved drugs are equivalent in quality.8 This demonstrably false narrative created a market 

 
1 Felton, Ryan. “Why Is FDA Going After Lab That Found Benzene in Sunscreen?” Consumer Reports. March 31, 
2022.  
2 Edney, Anna. “FDA Lags Behind Lab That Found Benzene in Dry Shampoos, Sunscreen” Bloomberg News. 
November 9, 2022.  
3 Thomas Katie. “Zantac Products Should Not Be Sold or Used, F.D.A. Warns, Citing Cancer Danger” The New 
York Times. April 1, 2020 
4 Byron, Ellen. “Sunscreen Recall: What to Know as J&J Recalls Some Neutrogena Sprays Over Benzene” The Wall 
Street Journal. July 16, 2021 
5 Ducharme, Jamie. “Scientists Are Finding Out Just How Toxic Your Stuff Is” TIME Magazine. May 9, 2024 
6 Edney, Anna. “L’Oreal Recalls Acne Treatment Effaclar Duo in US on Cancer-Linked Benzene” Bloomberg 
News. March 10, 2025 
7 Erman, Michael; Mishra, Manas. “Online pharmacy Valisure says tests show carcinogen in diabetes drug 
metformin” March 2, 2020 
8 Cenziper, Debbie; Rose, Megan; Roberts, Brandon; Hwang, Irena. “The Secret Gamble at the FDA That Exposed 
Americans to Risky Drugs” ProPublica. June 17, 2025 
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that competes only on price,9 which incentivizes cost-cutting, overseas manufacturing,10 and 
products made just good enough to minimize regulatory scrutiny, all in the nearly complete 
absence of independent testing. 
 
When you buy a car, do you just want the cheapest one in its class that claims to be legal to 
drive on the road? Of course not—yet this is essentially how we are forced to buy drugs. 
 
Recently, the New England Journal of Medicine published an article titled “Substandard Generic 
Drugs — Threats to Patient Safety and National Security.”11 Its very first recommendation was 
that “the FDA should stop claiming that all generic drugs sold in the United States are equally 
safe and effective.” Once we acknowledge that not all generics are created equal,12 we can end 
the race to the bottom and begin fostering a race to the top. 
 
The FDA currently has a “closer to zero” program for contaminants like lead in baby food.13 
Clearly the same should apply to medications. If one manufacturer’s product contains far lower 
contaminant levels than another’s, then shouldn’t we prefer the objectively cleaner and safer 
product, even if neither are so bad they break the law? 
 
In pursuit of exactly this end, the Military, via the Uniformed Services University, began a project 
with Valisure a few years ago to independently test essential medicines and assign quality-risk 
scores to classify suppliers as “red,” “yellow,” or “green”.14,15 By translating complex chemistry 
into simple “red/yellow/green” quality-risk designations, procurement decisions could easily 
favor objectively higher-quality manufacturers and avoid lower-quality ones.16 
 
Incidentally, tacrolimus, which you just heard about from Mrs. Salberg, is on the Military’s 
essential medicines list, and we found “red”-rated generics because the pills dissolved too 
quickly. In fact, the FDA received so many complaints that, after 11 years, the FDA completed a 
clinical study concluding lack of bioequivalence to the brand. Our independent chemical testing 
effectively reached the same conclusion in weeks instead of years, and identified the root cause 
mechanism.17 

 
9 Teasdale, Ben; Light, David; Schulman, Kevin. “Price and Quality in the Generic Pharmaceutical Market” 
Circulation. Volume 145, No. 16. April 18, 2022 
10 Gibson, Rosemary. China Rx: Exposing the Risks of America's Dependence on China for Medicine. Prometheus. 
Buffalo, New York. 2018 
11 Schulman, Kevin; Kellerman, Arthur. “Substandard Generic Drugs — Threats to Patient Safety and National 
Security” The New England Journal of Medicine. Volume 394, No. 17. March 18, 2026 
12 Noh, In Joon; Gray, John; et. al. “Are All Generic Drugs Created Equal? An Empirical Analysis of Generic Drug 
Manufacturing Location and Serious Drug Adverse Events” Production and Operations Management. February 6, 
2025 
13 Food and Drug Administration. “Closer to Zero: Reducing Childhood Exposure to Contaminants from Foods” 
January 6, 2025. 
14 Edney, Anna; Griffin, Riley. “Cheap Generic Drugs May Not Be Safe for US Troops” Bloomberg News. 
December 4, 2023 
15 Valisure. “VALISURE SIGNS AGREEMENT WITH DEPARTMENT OF DEFENSE TO INDEPENDENTLY 
TEST & QUALITY SCORE DRUGS” August 8, 2023 
16 Fletcher, Lisa; Nejman, Andrea; Aaron, Nathan. “Bad drugs could threaten US troops: Inside lab doing 
groundbreaking tests to address it” The National News Desk. May 18, 2026 
17 Cenziper, Debbie; Rose, Megan.“After His Kidney Transplant, He Took Tacrolimus From an FDA-Investigated 
Factory” ProPublica. June 23, 2025 
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More broadly, testing across 25 drugs and 359 suppliers has already shown that 72% of 
suppliers scored “green,” while 15% scored “red.” There was no correlation between price and 
quality. Also, on average, higher contaminant levels were found in certain drugs manufactured 
in India and China than in the same drugs made in the US. Simply buying “green” and avoiding 
“red” could be transformational18 for incentivizing quality and American-made medicine. It could 
also save billions of dollars and thousands of lives.19 
 
Kaiser Permanente, which, like both the military and the VA, represents several percent of the 
US pharmaceutical market, already requires independent testing of certain generic drugs it 
procures.20 We know this works at scale. 
 
Representatives Rich McCormick (R-GA-07) and Rosa DeLauro (D-CT-03) will be introducing 
the bipartisan “Transparency and Quality in Pharmaceuticals Act” to incorporate USU’s 
chemical quality metrics, and also independently derived manufacturing-location metrics, into 
Military drug procurement. We respectfully ask this Committee to support this legislation. It is 
our one, singular recommendation, because after over a decade of researching this problem, 
we strongly believe this is the most impactful solution available. 
 
Thank you again for your engagement on this critical issue and for allowing me to share my 
story. 
 
 
 
Attached to this testimony are the documents outlined below which reinforce many of the central 
themes and offer greater detail. One common concern that has been raised regarding efforts to 
reform drug procurement by avoiding lower quality manufacturers is that it could theoretically 
cause drug shortages and price hikes. This is a logically circular argument given that one of the 
primary reasons for drug shortages are quality problems, but this theoretical concern has been 
reviewed with real world data in the attached Circulation article titled "Price and Quality in the 
Generic Pharmaceutical Market.” This paper found no evidence of volume or price differences 
when angiotensin receptor blocker drugs (e.g. valsartan, losartan, irbesartan) where recalled 
due to carcinogenic contamination and ostensibly cleaner versions remained on the market.  
 

• "Substandard Generic Drugs — Threats to Patient Safety and National Security" 
• Military Drug Quality Risk Scoring Project Summary 
• "Price and Quality in the Generic Pharmaceutical Market" 
• "Estimation of Economic and Public Health Burden of Low-Quality Generic Drugs for 

Chronic Disease and Potential Solutions" 
 

 
18 Tony Sardella, Testimony to Senate Committee on Aging. “Bad Medicine: Closing Loopholes that Kill American 
Patients” October 8, 2025 
19 Suarez, Victor; et. al. “Estimation of Economic and Public Health Burden of Low-Quality Generic Drugs for 
Chronic Disease and Potential Solutions” SSRN. May 27, 2026 
20 Edney, Anna; Griffin, Riley. “Drug Safety Fears Spur Pentagon Plan to Test Widely Used Medicines” Bloomberg 
News. June 7, 2023 (See “The Kaiser Model”) 
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https://papers.ssrn.com/sol3/papers.cfm?abstract_id=6843500
https://papers.ssrn.com/sol3/papers.cfm?abstract_id=6843500
https://www.bloomberg.com/news/articles/2023-06-07/drug-safety-fears-spur-pentagon-plan-to-test-widely-used-meds
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Generic drugs account for more than 90%  
of prescriptions filled in the United States. 
The first paragraph on the home page of 

the Office of Generic Drugs at the Food and Drug 

Administration (FDA) asserts that 
“FDA-approved generic drugs have 
the same high quality, strength, 
purity and stability as brand-name 
drugs.” On the strength of this 
assurance, America’s doctors, 
pharmacists, and patients assume 
that every version of a generic 
drug is equally safe. But this prop-
osition is now being seriously 
challenged.

Back in 1984, the Hatch–Wax-
man Act established an “abbrevi-
ated new drug approval” process 
for generic drugs. This new path-
way led to a sharp drop in drug 
prices. Between 2009 and 2019, 
the availability of generic medi-
cines saved U.S. patients $2.2 tril-
lion, according to the FDA.

Over time, intense price com-
petition drove most production of 
generic drugs and ingredients off-
shore to countries with low labor 
costs and lax regulatory controls. 
Once that shift occurred, relent-
less pressure to minimize costs 
led some manufacturers to com-
promise on quality. Rapid global-
ization also outstripped the FDA’s 
capacity to monitor manufactur-
ers. In 2022, the Government Ac-
countability Office reported that 
61% of foreign plants had not 
been inspected by the FDA in the 
preceding 5 years.1

When FDA inspectors finally 
reach these plants, some find glar-
ing problems. In 2023, inspectors 
in India reported that Intas Phar-

maceuticals employees had poured 
acid over quality-assessment doc-
uments to keep them from being 
reviewed. In 2025, an FDA report 
noted that employees at a Hetero 
Pharmaceuticals plant destroyed 
manufacturing documents and 
stored drug ingredients in an 
unregistered warehouse where 
inspectors found birds, lizards, 
and cats.

More than 60% of generic-drug 
shortages are attributable to quali-
ty concerns, according to the FDA. 
Shortages are most likely to hap-
pen when production is concen-
trated in a few plants and prob-
lems with quality are found at one 
of them. For example, the Intas 
Pharmaceuticals plant that failed 
its 2023 inspection was one of only 
two suppliers of cisplatin, a vital 
cancer drug, to the United States. 
The failure triggered a months-
long shortage.

In another instance, a private-

Substandard Generic Drugs — Threats to Patient Safety  
and National Security
Kevin Schulman, M.D.,1,2 and Arthur L. Kellermann, M.D., M.P.H.3​​
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sector laboratory detected high 
levels of nitrosamines (known 
carcinogens) in drugs made by 
several FDA-approved manufac-
turers, prompting recalls of 
metformin, angiotensin-receptor 
blockers, angiotensin-converting–
enzyme inhibitors, prazosin, and 
ranitidine. More recently, inde-
pendent tests of generic methyl-
phenidate found nitrosamine 
levels above the FDA’s safety 
threshold in 7 of 15 immediate-
release products.2

Low-quality drugs can harm 
patients. Although there was not 
much interest in this issue when 
generic drugs were assumed to 
be high quality, cases of organ 
failure have been linked to poor-
quality immunosuppressive drugs.3 
Recently, a team of U.S. and South 
Korean researchers with access to 
FDA data determined that signifi-
cantly more serious adverse event 
reports were linked to generic 
drugs manufactured in India than 
to equivalent drugs manufactured 
in the United States.4

The fragility of America’s 
global supply chains complicates 
FDA enforcement. In 2008, a to-
tal of 238 deaths in the United 
States were linked to adulterated 
Chinese heparin. When the FDA 
toughened its approach to quality 
assessment of foreign manufac-
turers, shortages of more than 200 
medications followed. This crisis 
prompted the FDA to prioritize 
minimizing drug shortages over 
ensuring safety. In some instanc-
es, overseas companies were al-
lowed to ship shortage drugs to 
the United States from plants the 
agency had banned from export-
ing drugs to the United States. 
Congress, doctors, and patients 
were not informed, according to 
ProPublica.

There is a better way to assure 
the safety of generic drugs. In 

1994, the European Medicines 
Agency (EMA), for example, es-
tablished a proactive approach 
involving risk-based surveillance 
in addition to systematic planned 
and ad hoc testing of generic 
drugs both on the market and 
during routine inspections of 
manufacturers (in contrast, the 
FDA does not routinely test ge-
neric-drug products themselves, 
either on the market or during 
quality inspections of manufac-
turing plants). EMA testing relies 
on a network of official medicines 
control laboratories (OMCLs) that 
operate in accordance with Inter-
national Organization for Stan-
dardization (ISO) accreditation 
standards for testing and calibra-
tion laboratories. At any point in 
a drug’s life cycle, an OMCL can 
pull samples for product testing. 
If they couldn’t do so, an OMCL 
brochure asserts, “patients and 
users of medicines in Europe 
could be exposed more often to 
defective (e.g., contaminated) or 
falsified and illegal products.”

Five actions could leverage mar-
ket forces to ensure drug safety in 
the United States. The first is 
acknowledging the problem. The 
FDA should stop claiming that all 
generic drugs sold in the United 
States are equally safe and effec-
tive. It cannot verify this claim 
without product testing. More-
over, recent budget and personnel 
cuts may make the agency’s over-
sight of generic-drug quality even 
more challenging.

Second, to compensate, the 
FDA can encourage testing of 
generic-drug quality by indepen-
dent, ISO-accredited laboratories. 
Recently, a group of pharmaceu-
tical experts developed a scoring 
system that translates test results 
and past regulatory data into a 
readily interpretable rating scale.5 
Data from an ongoing evaluation 

of essential medicines for the U.S. 
Department of Defense illustrate 
the value of this approach (see ta-
ble). The FDA could use test results 
to prioritize its factory inspections 
and strengthen oversight.

Third, federal agencies, includ-
ing the Centers for Medicare and 
Medicaid Services, could purchase 
drugs on the basis of best value 
rather than lowest cost. High-
quality generic drugs are often 
available at prices similar to those 
of low-quality products. Consis-
tent use of only high-quality ge-
neric medications could reduce 
costs by preventing complications 
and improving outcomes.

Fourth, quality scores could be 
made transparent to consumers. 
Kaiser Permanente does not buy 
certain generic medicines unless 
they are independently certified 
by a laboratory of its choice. If 
drug-quality information were 
widely available, patients, health 
systems, and pharmacies would 
reward high-quality suppliers with 
contracts and market share. Struc-
turally, transparency would drive 
the market toward higher quality 
more quickly and definitively than 
episodic FDA plant inspections 
can do.

And fifth, the U.S. govern-
ment should oversee an effort to 
rebuild America’s capacity to man-
ufacture generic drugs, combining 
investment in private manufactur-
ing with incentives for purchas-
ing U.S.-made products under the 
Medicare and Medicaid programs. 
Currently, the United States is vul-
nerable to an embargo of essen-
tial drugs or the materials re-
quired to make them. A recent 
evaluation for the Department of 
Health and Human Services found 
that 87% of sites that make active 
pharmaceutical ingredients (APIs) 
and 63% of sites that produce fin-
ished dosage forms were located 
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overseas. In 2021, a private hold-
ing company bought the only U.S. 
manufacturing plant licensed for 
the production of amoxicillin out 
of bankruptcy. Bringing generics 
manufacturing back to the United 
States is in our national interest. 
Advanced pharmaceutical manu-
facturing, pioneered by the Medi-
cines for All Institute in Virginia, 
produces high-quality APIs at low-

er cost than traditional factory 
methods. CivicaRx, a not-for-profit 
generics company, supplies mem-
ber hospitals by paying high-qual-
ity manufacturers a sustainable 
price under long-term contracts. 
We believe that both approaches 
should be more widely embraced.

Most generic drugs are safe, 
but a troubling minority are not. 
Testing finished drugs, signing 

“green” manufacturers to long-
term contracts, and sharing qual-
ity scores with the public would 
help realign market forces to im-
prove safety. The United States 
already tests a wide range of con-
sumer products. We should also 
test our generic drugs.

Disclosure forms provided by the authors 
are available at NEJM.org.

1 Division of Hospital Medicine, School of 
Medicine, Stanford University, Stanford, CA; 
2 Operations, Information, and Technology, 
Graduate School of Business, Stanford Uni-
versity, Stanford, CA; 3 Department of Emer-
gency Medicine, School of Medicine, Emory 
University, Atlanta.

This article was published on March 18, 
2026, at NEJM.org.
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Quality and Safety Scores of 13 Essential Medicines.*

Medication Green Yellow Red Total Primary Concern

Vancomycin 20 0 1 21 Arsenic

Tacrolimus 4 4 4 12 Fast dissolution

Potassium chloride 15 3 4 22 Lead, thallium

Pantoprazole 17 0 4 21 Fast dissolution

Metronidazole 19 0 2 21 Lead, arsenic, lithium

Metoprolol 11 5 2 18 Slow dissolution

Metformin 20 7 3 30 Dimethylformamide

Magnesium sulfate 7 0 0 7 None

Lisinopril 8 0 2 10 Arsenic

Calcium gluconate 4 0 2 6 Lead

Bupropion 17 4 5 26 Fast dissolution

Atorvastatin 11 3 5 19 Lead, arsenic, lithium

Ampicillin 13 1 1 15 Lead

Total no. of products (%) 166 (72.8) 27 (11.8) 35 (15.4) 228 (100) —

*	�Shown are results of quality testing of 13 generic medications that are included in the U.S. 
Department of Defense drug formulary; the tested products were purchased from pharmaceuti-
cal wholesalers. The numbers shown are the number of products tested that were assigned to 
each color category. Overall scores are based on three safety measures (absence of carcino-
gens, toxic elements, and endotoxins) and two effectiveness measures (proper dosage and rate 
of dissolution). An expert review panel assigned a quality score (from 0 to 100) to each version 
of the 13 tested drugs, with a categorical rating of “red” (major quality concerns), “yellow” 
(quality concerns), or “green” (no quality concerns). Test results for samples rated as red were 
confirmed by independent analytic laboratories (https://www​.valisure​.com/​valisure​-newsroom/​
ahrmm24​-dod​-led​-pharmaceutical​-quality​-assessment).5
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Drug Quality Scoring (PhaSQ) Project Summary of First 25 Essential Medicines 
Prepared by Valisure, June 1, 2026 

Key Points / BLUF 
Independent testing of 359 suppliers of 25 essential medicines found that most are low-risk / “green”-rated (72%) while a 
minority are high-risk / “red”-rated (15%). Quality appears to correlate with location, and there appears to be no correlation 
between quality and price. Incorporating drug quality scores into federal purchasing could be transformative for incentivizing 
quality and American-made medicines without increasing costs or causing shortages. 
Background Summary 
Public health and national security are threatened by record numbers of drug shortages that are primarily caused by 
manufacturer quality problems, ~80% of US drugs originating from China or India, and growing evidence of problems with 
generic drug quality and safety. Estimates suggest that the lowest quality 10% of generic drugs lead to over $18 billion in 
avoidable public health costs annually. In 2012, FDA identified that the root cause of drug supply problems is “the inability of 
the [generic drug] market to observe and reward quality.” Recent analyses and Congressional hearings have reached the same 
conclusion. Currently, large health systems like Kaiser Permanente are leading the way in finding solutions and are already 
using data from this project for millions of patients.  
This project aims to serve as a model for the nation by attaching drug quality risk scores to national drug codes (NDCs) 
used by all U.S. drug purchasers and payors. This is not intended to measure clinical effectiveness or FDA / regulatory 
compliance, but instead to create transparency to objective quality metrics to guide purchasing. Initial data suggests that 
quality metrics correlate with the location of manufacturing for final dosage forms (FDF), active pharmaceutical ingredients 
(API), and key starting materials (KSM), with highest quality in the USA and lowest in India and China.  
 

Analytical Summary of First 25 Drugs 
A combination of “safety” (carcinogens, toxic elements, endotoxins) and “effectiveness” (dosage, dissolution) analytical tests 
were performed on products from all available suppliers of the listed drugs purchased from various private-market 
wholesalers. Samples with results suspected of a “red” designation were secondary tested at a network of commercial and 
analytical laboratories. The primary and secondary data was reviewed by the Expert Review Panel, and they established a 
scoring framework to assign “red,” “yellow,” or “green” designations based on the JAPhA paper “Evidence-Based Quality Scores 
for Rating Drug Products and Their Utility in Health Systems” (the Panel members are all co-authors of this paper). Below are 
summary results from scoring the aggregate available 359 private-market suppliers of the initial 25 drugs (some overlap of 
suppliers exist between drugs, but each supplier of each drug is scored independently): 
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Manufacturing Location Correlates with Quality 
To investigate any relationship between manufacturing location and quality metrics, researchers at Ohio State University have 
been collaborating with this project and merging the chemical quality data with their own data on manufacturing location. Key 
initial results from a detailed analysis on metformin data are summarized below: 
 

 
 

No Correlation between Price & Quality 
A comparison of Valisure’s actual purchase price to the quality risk score for potassium chloride drugs was conducted and 
results shown below. In summary, there was no correlation between price and the quality risk scores – high quality drugs are 
available at low prices. This conclusion mirrors the results from 3 recent, peer-reviewed studies on the analysis of metformin, 
methylphenidate, and angiotensin receptor blockers, linked below.  

 
Journal of the American Heart Association (2022): Price and 
Quality in the Generic Pharmaceutical Market  
 
American Journal of Managed Care (2024): Safety vs Price in 
the Generic Drug Market: Metformin 
 
Journal of the American Academy of Child & Adolescent 
Psychiatry (2025): The Price and Quality of Methylphenidate 
Products 
 
 
 

Potential Utility Example 
Based on the Military’s 30mg lisinopril formulary, below is a model for potentially reforming purchasing of essential 
medicines according to “best value” practices instead of the current status quo of “lowest cost technically acceptable.” 
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PERSPECTIVE

Price and Quality in the Generic  
Pharmaceutical Market
Ben Teasdale , MPhil; David Light, BS; Kevin A. Schulman , MD

Branded medications dominated the prescription 
market in the 1980s, constituting 81% of fills 
in the United States. A majority lacked generic 

equivalents even after patent expiry. In 1984, the Hatch−
Waxman Act eased the regulatory burdens of generic 
approval, radically changing the prescription landscape. 
Today, generic prescriptions account for 90% of new 
prescriptions and have saved patients an estimated $1.5 
trillion.1

Although a significant economic advantage for 
consumers, generic medications are only a benefit to 
the extent that they provide the same quality product 
for patients as their branded counterparts. Currently, 
the market relies on Food and Drug Administration 
(FDA) review and inspections of manufacturers’ 
quality management processes to assure drug qual-
ity. This approach has become increasingly strained 
during this period of rapid expansion of the generic 
market.

Concern about the quality of generics is a well-doc-
umented issue for cardiology. The sale of adulterated 
heparin in 2008 resulted in 149 deaths and many more 
severe adverse reactions, leading to large-scale recalls 
by Baxter. In 2010, the FDA determined that the major-
ity of the 4 million nitroglycerin prescriptions dispensed 
the year before had not been approved for sale in the 
United States.

Recently, generic angiotensin II receptor blockers 
(ARBs) were found to contain carcinogenic N-nitrosa-
mine impurities, which, beginning in 2018, led to a series 
of recalls of manufacturing lots of valsartan, losartan, 
and irbesartan. Unfortunately, concerns about manufac-
turing quality persist worldwide given the globalization 
of the supply chain. Health Canada led a new round of 

recalls in 2021 over elevated levels of mutagenic azido 
impurities in ARBs, and there were similar recalls in the 
United Kingdom and Europe.

The FDA estimated that 8000 people would 
have to be consistently exposed to the highest dose 
of contaminated valsartan for 4 years before any 1 
person developed new cancer. The European Medi-
cines Agency, taking a more conservative approach, 
estimated the ratio to be closer to 1 in 3000.2 Since 
2018, the FDA has reported recall of at least 12 mil-
lion bottles of ARBs. Assuming each of these bottles 
was contaminated, this supply could have caused 31 
to 83 cancers.

The cases of heparin, nitroglycerin, and ARBs repre-
sent the most publicized cases of quality control issues 
in the generic drug market. Fortunately, there is no indi-
cation that these events signal widespread concerns 
of substandard quality. Carcinogenic risk appears low 
relative to the known mortality benefits of these medi-
cations; however, these quality issues are preventable, 
and the truth is that we do not know how representa-
tive they are.

The generic medication market evolved to deliver 
low-cost products as its major focus. Despite the matu-
rity of organizations within the supply chain, the issue 
of quality in the United States has been sidelined, del-
egated to the FDA alone, who focus their oversight on 
manufacturers. Beyond the manufacturer level, the dis-
tributors, wholesalers, retailers, and pharmacy benefit 
managers who profit off the sale of pharmaceuticals 
lack any corresponding accountability for the quality of 
the products they sell.

Manufacturers of generic drugs must demonstrate 
to the FDA that their products are bioequivalent to 

Key Words: Food and Drug Administration ◼ generic drugs ◼ pharmaceutical industry ◼ pharmaceutical economics ◼ quality of health care
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the brand medication, that they meet certain label-
ing requirements, and that the manufacturers have 
certain manufacturing capabilities and quality pro-
cesses. Once multiple generic manufacturers gain 
FDA approval, variation in medication quality becomes 
invisible to purchasers throughout the supply chain, 
and manufacturers compete to gain market share 
solely by offering lower prices. Manufacturers thus 
respond to a market where price, not quality, is the 
only observable characteristic of a product. The FDA 
has shared this perspective, testifying in 2019 on the 
maturity of quality management systems, “The market 
currently has no visibility into manufacturing facilities’ 
quality.”3

One of the factors straining the ability of the FDA 
to keep up with quality oversight of generic products 
has been the rapid globalization of the supply chain 
during the last 2 decades. By 2020, 74% of establish-
ments manufacturing active ingredients were located 
oversees.4 The FDA, a US government agency, must 
now oversee a global market where it does not have 
direct jurisdiction. This results in bureaucratic barriers 
to performing effective site visits. For example, inspec-
tion of foreign facilities requires visa applications and 
prior announcements of inspection dates, allowing 
these facilities to better prepare for inspections. The 
FDA relies on self-reported quality data from manufac-
turers, even in environments where veracity of data has 
been questioned. Further, the FDA does not perform 
routine testing at the product level. Although the FDA 
does investigate products when it has suspicion, there 
is currently no systematic exploration of product quality 
that would raise this suspicion.

The role of the FDA has been further complicated 
by the COVID-19 pandemic. Since March 2020, the 
FDA has been forced to limit itself to only “mission-
critical” inspections of foreign manufacturers, with 3 
inspections reported in the last 9 months of 2020.4 
The FDA now faces a backlog of surveillance inspec-
tions, and it was projected that 43% of foreign facili-
ties would not have been inspected in 5 years by the 
end of 2021.

In essence, we have a market focused on price, with 
quality assurance relegated to the FDA’s review of an 
initial application, manufacturer-provided data, and 
increasingly difficult site inspections, all in the absence 
of systematic quality surveillance by the purchasers of 
medication.

An open question is whether the presence of quality 
issues is an inherent tradeoff in a market that provides 
access to low-cost medications. To test this question, 
we examined the impact of product recalls on price and 
volume for ARBs (which were impacted by recalls) and 
angiotensin-converting enzyme (ACE) inhibitors (which 
were not impacted by recalls) for the period between 

the first quarter of 2018 through the first quarter of 
2021 using prescription data from the Medicaid State 
Medication Utilization Database.5 Overall, we found that 
recalls did not impact unit price or access for ARBs 
compared with ACE inhibitors, with prices increasing 
more for ACE inhibitors than ARBs during this period 
(13% and 7%, respectively). Meanwhile, the rate of use 
of ARBs increased relative to ACE inhibitors, with fills 
for ARBs increasing 156% and fills for ACE inhibitors 
increasing 64%.

Overall, these data suggest that we do not have to 
sacrifice quality for low costs, because prices did not 
increase disproportionately after removing poor-quality 
products from this market. If this is the case, why should 
we tolerate a generic drug market that looks solely at 
price and not at quality, given the quality concerns we 
reviewed in the cardiology market?

It’s easy to imagine a market where quality factors 
into purchasing decisions. Just because the generic 
market is regulated does not mean that the supply 
chain should defer all quality assessments to FDA 
inspections and data reported from manufacturers test-
ing their own product. Quality could also be monitored 
and assured from periodic testing of products indepen-
dently sampled at later stages of the medication sup-
ply chain. Consumers could be protected by providing 
a transparent medication quality score that wholesal-
ers, distributors, retailers, and consumers could check 
when making purchase decisions.

Ultimately, the healthcare system needs a supply 
chain that is accountable to quality. Our analysis sug-
gests that higher-quality products are already available 
for the same price, but we lack a reliable mechanism for 
identifying these products. If we prescribe an ARB to 
help treat a patient with heart failure, it’s not a clinical or 
economic advantage to use a $0.50 pill of poor quality 
when a better alternative is already available.
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Abstract: 
Objective 
Conservatively quantify the public health and economic damages of low-quality generic 
drugs on chronic disease management in the United States based on available studies, 
and review health system solutions to avoid low-quality and incentivize high-quality 
generics.   
 
Data Sources 
Generic drug quality is an evolving but sparse field of research; therefore, the expertise of 
21 experts with experience in the field were relied upon to identify meaningful areas of 
existing research within chronic disease, where medication issues are expected to be most 
pronounced due to longevity and persistence of treatment. Four diseases (epilepsy, 
multiple sclerosis, atherosclerosis, and hypertension) were chosen by the group due to the 
relative abundance of informative studies and the diversity of the diseases. A 
chronological review of published health system solutions was also performed.  
 
Data Synthesis / Results 
Extrapolating from studies in these four chronic diseases and focusing on the most directly 
observable 10% low-quality generic drugs, we conservatively estimate the 2024 economic 
burden of this low-quality subset of generic drugs at $18.4 billion growing to $238 billion 
over the next 10 years if not addressed, largely due to many thousands of avoidable serious 
adverse events like disease relapse and hospitalizations. Potential solutions are discussed 
that may enable a market correction to avoid the low-quality generic drugs and incentivize 
continuous product improvement.  
 
Conclusion and Relevance 
This novel review represents the first broad population analysis of the substantial 
economic and public health impact from low-quality generic drugs and synthesizes 
modern approaches to addressing this largely underappreciated issue. Real-world 
approaches are reviewed where pharmacy practice can be modified to help ensure only 
the highest-quality generics are dispensed to patients to improve outcomes and reduce 
waste.  
 
 
Introduction: 
 
Generic drugs are a critical component of healthcare delivery in the U.S., saving billions of 
dollars for the American public by offering lower-cost alternatives to innovator drug 
products [1]. Generic drugs are FDA-approved through an abbreviated new drug 
application, where the FDA reviews data provided by manufacturers to demonstrate 
bioequivalence. The FDA does not routinely test the actual generic drug products before 
approval or once they are on the market [2]. Over the last several years, there has been 
growing concern surrounding the chemical quality of a subset of these generic drugs and 



the possibility of “low-quality generics” being less effective for, and potentially harmful to, 
patients [3] [4] [5] [6].  
 
Since the passage of the Drug Price Competition and Patent Term Restoration Act in 1984, 
which created the generic drug industry, generic drugs grew from roughly 14% of all U.S. 
prescriptions to currently over 90%, [7] drug shortages in the U.S. have increased 
substantially over the last decade, with manufacturer quality problems being a major 
driver, [8] and roughly three drug recalls per day occur in the U.S., often related to 
carcinogenic impurities [9] or metrics of effectiveness [10].  
 
While always a global industry, the manufacturing of these critical products and their 
ingredients has largely moved overseas, primarily to India and China [11] [12]. Since 2009, 
the Government Accountability Office has considered the FDA’s oversight of medical 
products as “high risk” [13] with increased concern due to COVID-19 complications [14] 
and continued challenges [15], especially with foreign inspections [16], even years after 
the pandemic [17]. Furthermore, new research has shown that such foreign manufactured 
generic drugs appear to be associated with significantly more serious adverse events 
compared to domestically manufactured versions of the same drug [18]. Together, the 
global nature of the generic drug supply chain and the concerns over poor product and 
supply chain quality are increasingly being considered serious concerns to both public 
health and national security [19] [20] [21].  
 
Many misconceptions exist about the regulation of drugs in the U.S. which may have 
historically led to an underappreciation of the scope and impact of low-quality generic 
products [22]. Physicians’ misconceptions were illustrated in a national survey where 78% 
of respondents identified the role of the FDA was to “Remove a drug from market if 
unexpected risks are detected,” [23] a function that the FDA lacks due to not possessing 
mandatory recall power over drug products (FDA can only recommend voluntary product 
recalls [24]). In the same survey, 40% of physician respondents believed “testing drugs” 
constituted a substantive function of the FDA. However, since the 1960s, the FDA largely 
abandoned analytical testing of drugs in favor of a facility inspection program to review 
manufacturer compliance with Good Manufacturing Practices (GMP) and relying on the 
manufacturers’ self-reporting of their own analytical tests [25]. Currently, the FDA tests 
only a few dozen on-market drug products per year when they are flagged for specific 
cause [26]. Even when products were tested due to quality concerns, the FDA failed to 
identify some of the most significant chemical drug quality problems in recent years, 
including with ranitidine (Zantac), metformin, valsartan and losartan. It was only through 
independent testing by third parties that product contamination with potent carcinogens 
were identified leading to recalls and market withdrawals [25].  
 
Generic drug quality problems are perpetuated and exacerbated by the structure of the 
supply chain serving the generic drug market that purchases only the lowest price 
products, with all product quality assumed to be equal given FDA oversight and review [27] 
[28]. In 2012, a senior FDA official co-authored a paper on drug shortages which concluded 



“The fundamental problem we identify is the inability of the market to observe and reward 
quality [29].” Following the COVID-19 pandemic, the U.S. Administration for Strategic 
Preparedness and Response (ASPR) recommended in a 2022 report that the U.S. 
government should leverage its collective buying power to reform procurement protocols 
and revise purchasing models to increase emphasis on product quality and supply chain 
resilience, not simply lowest cost [30]. In a recent Senate Finance Committee hearing on 
drug shortages, Senator Mike Crapo summarized the expert witness testimonies by stating 
“Every one of you has made the point that one of the big problems here is that we don't 
compensate for quality, we compensate for price of product only” [31].  
 
One issue omitted from this discussion, and from previous analyses of multi-billion-dollar 
failures in care delivery [32], is the clinical and economic harm from poor quality generic 
drugs. Given the lack of systematic assessment of product quality, it is difficult to quantify 
the downstream impact of low-quality products. However, recent research has begun to 
shed light on this issue. We review four case studies of the economic impact of low-quality 
generic drugs. Based on these studies, we begin to extrapolate the economic impact of 
low-quality generic drugs on the US healthcare system and their potential harm to 
patients. 
 
 
Evidence Review: 
 
We identified four disease categories that had extant literature on generic drug quality: 
epilepsy, multiple sclerosis (MS), atherosclerotic cardiovascular disease (ASCVD), and 
hypertension. For each of these conditions, we reviewed the available literature related to 
the economics of generic drug quality in the context of potential harm to public health. 
 
For all these studies, the prevalence of poor-quality generic drugs in the market is 
unknown. However, reports exist in press and academic literature roughly estimating the 
prevalence of clearly identifiable, low-quality generic drugs at 10% [25] [33]. The 
Department of Defense has initiated a research program where all available generic drug 
products were procured, tested and quality risk scored. The results for the first thirteen 
essential medicines published in the New England Journal of Medicine found 15.4% of the 
228 evaluated drug products received the lowest quality rating of a “red” [34]. For our 
analyses here, we make the conservative assumption of the lesser of the observed values 
of 10% objectively low-quality generics that can be focused on for our study. We also 
assume no disproportionately higher impact of the lowest quality 10% of generics for the 
overall additional burden from generics use and further assume that only this bottom 10% 
are most immediately addressable by corrective measures. 
 
For epilepsy, there exists a particularly large body of epidemiological evidence supporting 
substantial economic and patient harm from low-quality generic drugs. Retrospective 
population studies have been conducted broadly on generic drug use in epilepsy [35] along 
with the use of specific generic drugs [36], on switching between brand to generics [37], 



the switching between generic-to-generic manufacturer of the same drugs [38], and batch-
to-batch variability in the same generic [39]. We were unable to identify any published 
studies on the chemical testing of different anti-epileptic drugs.  
 
To enable an estimation on public health impact, the following approximate U.S. statistics 
were incorporated into the calculations outlined in Table 1: existence of 3,356,000 
epileptic patients [40], 90% of which use medications [41] and 86% of which are generics 
[42]. Combined with the estimated rate of most identifiable, low-quality generics being 
10% and a total additional cost burden for patients taking generics of $3,254 [37], the 
estimated annual economic burden of these 10% low-quality generics is $845 million, 
which is approximately 3.02% of the total economic burden of epilepsy [43]. Applying 
these assumptions to observed higher rates of healthcare utilization in generic epilepsy 
medication users versus brand users [35], the 10% low-quality generics lead to 
approximately 20,780 avoidable hospitalizations for epilepsy patients.  
 
For MS, clear evidence exists demonstrating direct harm to a handful of individuals from 
their generic disease modifying therapies that were chemically tested to reveal evidence of 
low-quality in the form of subpotent dosage. Two studies by Okuda et al. examined 
patients who were switched as a result of directed treatment transitions by third-party 
administrators from brand to generic versions of either fingolimod or teriflunomide. The 
individuals described in these reports experienced incontrovertible evidence of a relapse 
of their otherwise well-controlled MS, and a high number of randomly selected samples of 
their generic medications were tested revealing dosage levels below the minimum 
regulatory standard of 90% content of the labelled ingredient in the majority of samples 
[44] [45]. Of the eight generic MS medications from eight different manufacturers tested 
across the two studies, three contained dosage levels below 90% and one was at risk of 
failure with an average dosage of 91% (standard deviation of 3%). Exposure to subpotent 
fingolimod was also associated with higher absolute lymphocyte counts, suggesting clear 
differences in the biological effect of the generic version. Furthermore, the resultant 
variable release of immune cells from lymphatic tissue may have placed patients with MS 
at greater risk for a relapse. Although these results suggest an approximate 38 – 50% 
prevalence of particularly low-quality generics in MS treatment, larger studies are needed 
to better understand a more exact estimate.  
 
Relapse rates for MS can be difficult to quantify as the reporting of such events vary [46] 
and published studies reveal a broad range of annualized relapse rates with values of 5% 
[47] to 35-36% in individual studies [48] [49]. Conservatively assuming that 10% of generic 
disease modifying therapies for MS are of identifiably low quality, and approximately 44% 
of those induce a relapse due to subpotent dosage, then in combination with an 
approximate of 69% of MS patients using medications [50], and 90% of which are generic 
[7], the estimated relapse rate would be roughly 2.73%, or about 24,972 avoidable MS 
relapses annually. When further considering U.S. statistic on MS of 913,925 patients [51] 
and an average healthcare cost of an MS relapse to be $23,970 [52], then the estimated 



conservative annual economic burden of these low-quality generics is $599 million, which 
is approximately 0.70% of the total economic burden of MS [53].  
 
For ASCVD, there exists study of not only additional economic burden and poorer clinical 
outcomes with generic drug use versus brand, but furthermore different prevalence of 
these factors is observed for different generic manufacturers. A study by Liang et. al. 
investigates brand Lipitor versus generic atorvastatin use, the most prescribed statin and 
treatment for ASCVD, and finds that generics use is associated with higher healthcare 
costs and poorer clinical outcomes, specifically a significantly smaller reduction in LDL-
cholesterol levels compared to brand-name drugs.  These associations are more severe for 
standard generic manufacturers than for authorized generic manufacturers, which are 
licensed to replicate the proprietary formulation of the brand version [54]. Leveraging Liang 
et. al. study’s conclusion of approximately $429 higher medical service costs for generic 
atorvastatin users and the U.S. statistics of 18,700,000 ASCVD patients, 47.8% taking the 
common statins of atorvastatin or rosuvastatin [55], 95% of which are generic (data from 
atorvastatin and assumed consistent for rosuvastatin) [54] together with assuming 10% 
identifiable, low-quality generics prevalence, then the estimated annual economic burden 
of these low-quality generics for treating ASCVD is $364 million or approximately 0.18% of 
the total economic burden of ASCVD in 2023 [56]. From a public health perspective, these 
10% low-quality generics lead to approximately 200,403 avoidable outpatient visits for 
ASCVD patients.  
 
For hypertension, striking examples exist of unambiguously low-quality generic versions of 
key medicines with the discovery of carcinogenic contaminants traced to manufacturing 
practices [57]. The FDA has estimated that the contamination in the angiotensin receptor 
blocker (ARB) valsartan may lead to one additional cancer case in 8000 exposed patients 
[58], and there is some epidemiological evidence of increased hepatic cancer risk from 
contaminated valsartan [59]. This serves as evidence of clear differences in manufacturing 
quality of generic drug products but is not quantified in our analysis of reduced clinical 
effectiveness of disease treatment and related adverse events. In hypertension drugs, 
there is evidence in other Western nations of higher rates of adverse events after multiple 
anti-hypertensive drugs went generic [60] [61], and higher rates of hospitalizations with the 
use of generic valsartan versus the brand [62]; however, no economic burden analyses are 
known to have been conducted nor direct testing of generic drugs for properties known to 
impact effectiveness.  
 
Of use here are numerous studies in hypertension that have established a strong 
correlation of blood pressure to serious adverse events like stroke, cardiovascular 
disease, and heart attacks [63] [64], and furthermore the detrimental effect of high 
variability in blood pressure on these same outcomes [65]. There is clear evidence of 
variations in the manufacturing quality of hypertension medications. If the assumption is 
made that of the 10% of these generics that are identifiably the lowest quality have a 
similar rate as with MS (44%) of leading to the adverse clinical outcome of high variability in 
blood pressure which is correlated to a 0.500% higher rate of coronary heart disease, 



0.046% higher rate of stroke and 0.056% higher rate of heart attack, then in combination 
with the U.S. statistics of a cost burden of $13,000, $35,000 [66] and $18,300 [67] per 
condition respectively, 119,900,000 hypertensive patients, 79% of which taking 
medications [68] that are 90% generic [7], the estimated annual economic burden of the 
10% low-quality generics for treating hypertension is $344 million or approximately 0.16% 
of the total economic burden of hypertension in 2019 [68]. This is a similar value to that 
calculated for ASCVD where an estimate of total economic burden of generics was 
available. From an adverse event perspective, these calculations suggest that the 10% 
low-quality generics for the treatment of hypertension contribute to 2,111 heart attacks, 
1,736 strokes, and 18,790 cases of coronary heart disease, all of which could be avoidable 
if these were replaced with high-quality generics. 
 
 
National Impact: 
 
To estimate the overall national burden of the estimated 10% low-quality generics that are 
most readily identifiable and potentially avoidable, a weighted average of the calculated 
effects across the four chronic diseases was used to produce an estimation on the impact 
broadly on chronic disease. This weighted average of 0.40% is applied to the estimated 
2024 economic burden of total chronic disease in the U.S. of $4.54 trillion [69] [70], 
resulting in an estimate for the annual economic burden of these low-quality generics on 
chronic disease in the U.S. of approximately $18.4 billion. Assuming a 5.6% growth rate of 
healthcare costs [71] and a stable percentage of it being attributable to chronic disease, 
the cost of the roughly 10% lowest quality generic drugs in the U.S. over 10 years is 
approximately $238 billion. A summary of these calculations is provided in Table 1.   
 
Poor quality generic drugs can have significant economic impact if they fail to provide the 
full therapeutic benefit of the product. This failure can have significant economic impact 
where treatment prevents hospitalizations or other clinical events. In a market where 90% 
of the products are generic products, a full economic analysis of the downstream impact 
of poor-quality products is difficult to estimate. Our analyses here, derived from specific 
studies across 4 disease classes, are likely conservative estimates of this clinical and 
economic impact. 
 
 
Discussion: 
 
There is increasingly clear evidence that serious problems exist in the pharmaceutical 
supply chain that harm public health. The evidence reviewed suggests avoiding the use of 
approximately 10% of generic drugs that are identifiably low-quality could lead to over $18 
billion in annual savings and substantial improvement in public health and patient 
outcomes. However, it is also important to acknowledge that not all generics are poor-
quality, nor should generics be abandoned in favor of branded medications. Instead, the 
intention is that by approximating the economic and public health costs of this subset of 



low-quality drug products, the impetus to invest in solutions will accelerate and will 
ultimately bolster trust in generics overall, which appears to be eroding particularly with 
younger patients [72].  
 
Addressing these quality issues can help create a market that rewards objectively higher-
quality products and establishes an industry driven by continuous product improvement 
as opposed to manufacturing products just good enough to meet minimum standards, a 
particularly pervasive problem in drug manufacturing and regulated industries. Indeed, 
studies which have evaluated implementation of continuous improvement practices in 
manufacturing of medical devices [73] and pharmaceuticals [74] have concluded 
“continuous improvement can be problematic in the context of regulatory processes” and 
“a regulated environment can be a further barrier to CI [continuous improvement] 
deployment in an organization,” respectively. Implementation of continuous improvement 
incentivized by health system purchasers recognizing and valuing quality could result in a 
generic drug industry that not only closes any gap between generic and brand quality, but 
could exceed it. In an evaluation of dimethylformamide carcinogen levels in valsartan drug 
products, the average of the generics showed a substantially higher level than the brand; 
however, of the seven companies tested, the consistently cleanest was a generic 
manufacturer, not the brand [75] [76].  Objective improvement in generic drug quality 
could eventually address not only the quality differences but also overcome any public 
negative perception or nocebo effect that may contribute to reduced outcomes [77].  
 
This continuous improvement approach mirrors that taken by the Environmental 
Protection Agency (EPA) regarding toxins like the carcinogen benzene, which is a 
dangerous contaminant in the environment and has also been discovered at unacceptably 
high levels in a variety of drug products [78] [79]. The EPA, like the FDA, sets regulatory 
limits on benzene (e.g. 5 ppb in drinking water); however, uniquely, “EPA has set a goal of 0 
ppb for benzene in drinking water … because benzene can cause leukemia” [80], a practice 
that can motivate industries to not only meet a regulatory requirement, but also strive to 
continuously reduce such a toxin for which epidemiological studies have concluded that 
“there is probably no safe level of exposure” [81].  Such a regulatory approach could 
bolster the effectiveness of solutions currently being attempted at a number of large health 
systems.  
 
 
Health System Solutions: 
 
Even without damages from low-quality generics well quantified, the clear problems with 
some generic manufacturers have led to increasing engagement to find solutions. Shortly 
after the passage of the Food and Drug Administration Safety and Innovation Act in 2012, 
the FDA started suggesting that quality metrics should be established to evaluate the 
suitability of drug manufacturers [82]. However, despite the efforts of multiple industry 
associations and FDA operated pilots [83] and workshops [84] for creating a 5-star Quality 
Management Maturity (QMM) rating system, neither a finalized scoring framework nor its 



use in the supply chain has been achieved. In fact, shortly after the FDA announced pilots 
and workshops to accelerate progress on QMM development, many industry groups 
strongly opposed the QMM system and claimed manufacturers would likely not participate 
in the voluntary program [85] [86].  
 
In theory, there are four primary definitions of “quality” that could be differentiated for drug 
products and their manufacturers: product (defined by its chemical attributes), resilience 
(defined by operational metrics), regulatory (defined by compliance information), and 
location (defined by the country where a product is manufactured). Table 2 evaluates the 
relative accessibility of the data and complexity of metrics inherent to these quality 
definitions. This comparison may help explain why QMM and other such systems which 
rely heavily on resilience and regulatory quality definitions that are often proprietary and 
hard to define, have been historically challenging to develop or implement; and why some 
health systems have recently chosen to rely on product quality to successfully establish 
solutions that are being actively utilized.  
 
The first published example of a health system solution came from the Cleveland Clinic 
which maintains a “black list” of generic drug manufacturers that it does not buy from due 
to complaints by doctors that observed issues in their patients [87]. This approach is 
limited by the collection of anecdotal evidence from individual practitioners and its 
application may be too broad as it applies to all products from a manufacturer that may 
have multiple facilities and products with varying levels of quality; however, it was able to 
be implemented at the scale of a health system that services approximately 3 million 
individuals [88], enabling it to ostensibly avoid lower quality generics and preferentially 
purchase higher quality versions.   
 
In recent years, large health systems have developed more sophisticated solutions that 
involve independently testing the chemical quality of generic drugs. University of Kentucky 
(UK) HealthCare, which provides 1.4 million outpatient visits annually [89], announced a 
drug testing program operated by their College of Pharmacy “to test UK HealthCare’s 
incoming drugs for identity and quality in order to improve patient outcomes and to report 
adulterated drugs to the FDA [90].” This UK Healthcare process provides drug product 
specific data that is regularly updated by independent researchers; however, while both 
the Cleveland Clinic and UK HealthCare models potentially improve care for their own 
patients, they are challenging to scale to other systems – the former due to requiring high 
engagement from practitioners and the latter requiring the existence of, and high 
engagement from, internal analytical facilities.  
 
Two of the largest health systems in the U.S. have started operating solutions involving 
independent chemical testing of generic drug products that have scalable application 
broadly in the national supply chain. In line with ASPR’s recommendation to “reform 
procurement protocols” to increase emphasis on quality and not simply lowest cost [30], 
Kaiser Permanente, with 12.5 million individual members [91], has been employing a 
contracting program for certain generic drugs where manufacturers already selected for 



being high quality are required as part of their supply contract to submit samples from 
each batch for independent testing and certification by an independent laboratory [92]. In 
addition to protecting its patients, Kaiser has effectively introduced into the marketplace a 
new contracting element that could be leveraged by any contracting entity or health 
system, as referenced by ASPR for government health systems like those of the 
Department of Defense (DoD) or Veterans Administration.  Health system use of such 
quality requirements may also lead to voluntary adoption of independent certification 
programs by manufacturers [93] [94]. The visibility of such independent certifications may 
also lead to increased confidence in adopting and adhering to medications, especially new 
therapies like the COVID-19 vaccine that was independently tested in England through the 
European Union’s network of independent laboratories [95]. Researchers found that “Trust 
in the vaccines … are supported through testing which is independent of the 
manufacturers.” [96] 
 
The DoD is also piloting a nationally scalable model for independently testing and 
differentiating the quality of drug products for the benefit of the Military Health System, 
which serves approximately 9.5 million members [97] and is often viewed as a model to the 
nation in terms of representative population and geographic variation [98]. In a multi-year 
study, the DoD is systematically evaluating each available manufacturer for each of 42 
essential medicines [99] and through a series of objective chemical tests evaluated by an 
Expert Review Panel and scored through the Panel’s published scoring framework [100] 
[101], assigning a red, yellow, or green quality risk score to all applicable National Drug 
Codes (NDCs) [102] [103]. Although not as direct and batch-level as the Kaiser program, 
the data from the DoD model applies broadly to most, if not all, manufacturers’ products 
for the evaluated drug molecules and offers a simple and actionable process for 
utilization: strive to procure, or contract for, “green” rated drug products while avoiding 
“red” rated products. The fact that such quality risk scores are attached to NDCs enables 
any health system, group purchasing organization, distributor, pharmacy, insurance 
provider, or benefits manager to utilize the data since all purchasers and payors of drugs in 
the U.S. use these NDCs [104]. Currently, data from the DoD drug quality risk scoring 
project is being used by pharmacy procurement professionals to optimize quality drug 
sourcing at major health systems.  
 
If we accept that drug quality issues exist and that actionable transparency to independent 
quality metrics is a valuable solution, concerns have been raised that implementation of 
such solutions, including the proposal of FDA’s QMM, could give rise to drug shortages 
[105]. Indeed, the U.S. Pharmacopeia (USP), a private organization whose manufacturer-
developed and registered testing methods are enforced by FDA law [106], stated that 
independent testing, like that which identified carcinogenic contamination in 
Zantac(ranitidine) drug products, “can cause harm and may even be life threatening” in 
addition to “leading to drug shortages [107].” This argument is countered by the fact that 
drug quality issues are a leading cause of drug shortages; and the example is ironic since 
the initial independent testing conclusion of ranitidine being unstable and forming 
carcinogens [108] was validated by the original manufacturer [109] [110] and the FDA 



withdrew ranitidine from the U.S. market due to its instability and potential to be life 
threatening [111]; however, this theoretical matter has been reviewed with real-world data. 
The rolling national recalls of angiotensin receptor blockers (ARBs) valsartan, losartan, and 
irbesartan were evaluated for any impact on volume and price of these drugs in 
comparison to the similar therapeutic class of drug, the Angiotensin-Converting Enzyme 
(ACE) inhibitors. An evaluation of Medicaid data for the period during the recalls and a few 
years after “found that recalls did not impact unit price or access for ARBs compared with 
ACE inhibitors [112].”  Although already partially addressed, this conclusion touches on 
another theoretical concern with an increased focus on quality transparency: price 
increase.  
 
Although a real-world scenario where a subset of objectively low-quality, contaminated 
drug products was removed from the market in favor of leaving higher-quality, 
uncontaminated drug products did not result in increased prices beyond expected market 
inflation; it may still be of concern that improving quality of generic drugs may increase 
their purchase price. The relationship of price versus quality was further examined in the 
drug metformin, a frontline medication for the treatment of type II diabetes [113] and the 
second most prescribed drug in the U.S. in 2022 [114], which experienced numerous 
recalls due to carcinogenic contamination [115] after the unacceptably high presence of a 
carcinogen was identified by independent testing [116]. Dozens of bottles of metformin 
were acquired both by a university health system and an independent laboratory, and 
tested for the presence of carcinogens and the mapping of price versus carcinogen levels 
had no significant correlation [117]. This implies that high quality generic drugs are 
available at low prices in the current market and that adjusting the market to favor quality 
suppliers should not increase price. Recent research has also found that health system 
buyers would voluntarily pay incrementally more for higher quality drugs, if quality ratings 
were available [118] [119]. 
 
Additionally, the relative cost in healthcare of generic drugs is generally very low, and any 
additional costs for independent quality assurance are also reportedly low. For example, 
the total cost of an average prescription of metformin in 2022 is $70.33 [120], whereas 
most drug suppliers sell 90 tablets of metformin for less than $5.00, with many lower than 
$2.00 [117], and the cost of independently testing and certifying such medications for 
health systems is reported as 1 - 3% of the drug cost (approximately $0.02 - $0.15 for a 
metformin prescription) [103]. Restated in relative terms, this implies that for the average 
prescription of metformin, the acquisition cost of the generic drug itself is roughly 5% of 
the cost to a health system and requiring independent, batch-level testing would 
potentially add 0.1%. 
 
 
Limitations 
 
This study focuses on select therapeutic categories and key studies within them that 
enable the novel exercise of broadly quantifying the most direct harm from the most 



identifiable low-quality generics. This approach is limited as it only provides insight on 
chronic disease and does not account for potential harm beyond complications with the 
disease being managed (e.g., cancer caused by carcinogenic contamination of a 
medicine). Given recent findings that “chronic disease is an overlooked risk factor for 
cancer, as important as five major lifestyle factors combined,” [121] the chronic disease 
population might have elevated susceptibility to developing cancer from carcinogenic 
contaminants than the average population, among potentially other increased 
vulnerabilities. Further analysis is warranted to evaluate acute care medications and any 
damage separate from the treated disease. These assumptions permeate through the 
disease categories and may lead to substantial underestimation in our analysis of 
economic burden for the most identifiable, low-quality generic drugs. This study also does 
not consider the potential implications of counterfeit medications, a separate issue to 
authentic low-quality generics discussed here, and a problem that appears to primarily 
affect online pharmacies operating illegally [122].  
 
Another limitation of this study is that it only evaluates research where the null hypothesis 
of all medications are made with equal quality, is false. There exist many statements [123], 
FDA-animated cartoons [124], and studies [125] [126] [127] that present the view that 
generics are of equally high quality to each other and to the brand product. Studies that 
support this null hypothesis are generally well-received by academia, industry, and 
regulators, whereas studies that identify problems in medication quality are often met with 
academic [128] [129] and industry criticisms [107] [130], regulatory actions [131] [132], 
and legal actions [133] – a common occurrence when financially adverse findings are 
identified in a large industry [134]. Given such potentially strong biases to avoid research 
identifying drug quality problems, it would not appear reasonable to compare the body of 
research of true versus false null hypotheses. Furthermore, the highly fragmented nature 
of the American drug supply where many different manufacturers of variable quality are 
regularly switched at pharmacies can make it particularly challenging to detect the 
presence of low-quality generics or directly correlate specific low-quality findings to a 
particular clinical harm [135].  
 
 
Conclusion 
 
The presence of some objectively low-quality generic drugs in the U.S. is a substantial 
blind spot for healthcare that could be costing many billions of dollars per year in 
preventable healthcare costs and causing severe adverse effects, especially in the 
treatment of chronic disease. Meaningfully addressing this issue, as is currently being 
started at leading public and private health systems, is expected to add de minimis cost for 
a likely major benefit of protecting patients, reducing healthcare costs, and improving 
incentives for quality and domestic manufacturing. 
 
 
 



 
Table 1: The various 
cited disease statistics 
and outcomes 
calculations discussed 
in this analysis are 
collected in this table 
by disease and for total 
chronic disease. The 
key cited academic 
research primarily 
driving the overall 
model is highlighted in 
bold, as is the result of 
the cost burden 
estimation of low-
quality generics on total 
chronic disease. 
[Image file shown here. 
A spreadsheet version 
available upon 
request.]  
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Table 2: An overview of the four primary definitions of “quality” that could be differentiated 
for drug products and their manufacturers. The relative difficulty of creating metrics and 
accessing data for such definitions is ranked “red” for highest difficulty, “yellow” for 
medium difficulty, and “green" for lowest difficulty.  
 

 
Product Resilience Regulatory Location 

Examples of 
metrics 

Heavy metals 
content, levels of 
carcinogens, 
dosage, dissolution 
rate difference 
percentage from 
brand 

Additional 
inventory, multiple 
sources of critical 
inputs (e.g. API), 
level of quality 
management 
maturity (QMM) 

Warning letter 
count and 
severity, import 
alerts, recalls 

On-shore, near-
shore, TAA-
compliant 

Metrics 
Complexity 

Scientific and 
unambiguous (e.g. 
high toxin is bad; 
undetected toxin is 
good) 

Stakeholder 
alignment difficult 
on metrics and 
meaning 

Scientific but 
ambiguous as to 
its meaning (e.g. 
what constitutes 
a “severe” letter?) 

Simple and 
unambiguous (e.g. 
U.S. site is good; 
non-TAA compliant 
site is bad) 

Accessibility 
of Data 

Available in public 
domain with 
acquisition of 
proper licenses 

Largely proprietary 
and reliant on 
manufacturer 
voluntary 
engagement 

Partial public 
domain, FOIA 
often required but 
can be redacted, 
difficult to link 
facility to drug 
products 

Partial public 
domain, 
particularly 
problematic for 
API, raw materials 

Relative 
Value 

Highest overall 
value. 
Direct correlation 
to recalls, 
shortages, health 
outcomes  

High value for 
preventing drug 
shortages 

High value to 
industry, and 
likely correlated 
to shortages 

High value to 
government, and to 
domestic 
pharmaceutical 
manufacturing 
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