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ABSTRACT 
Background. Medication shortages commonly occur in resource-poor settings. 
The relatively short expiry dates on many medications exacerbates these 
shortages, often requiring clinicians to choose between providing needed 
medications to the patient and violating rules governing drug dispensing. Case 
Report. A patient presented to an emergency department in a resource-poor 
setting with an acute anterior myocardial infarction. Standard of care required 
using thrombolytics due to the unavailability of PCI. The only available 
thrombolytic, streptokinase, was two weeks past its labeled expiration date. The 
physicians faced the ethical dilemma of violating regulations and using the 
medication versus failing to provide the patient with the best available therapy. 
Discussion: The physicians in this case needed to weigh their obligation to 
improve the patient’s health against the professional dangers to themselves, their 
colleagues, and their institution for violating a healthcare regulation. The 
information they needed to make this decision and to provide the patient with 
factual informed consent requires an understanding of the myths, regulations, and 
science surrounding drug expiry dates. Two myths about medications pervade 
both the professional and lay communities: that they are uniformly effective and 
that medications taken past their expiry dates may be ineffective or even harmful. 
Scientific studies have demonstrated that both are false. Conclusion: Ethically, 
physicians have a duty to place their patient’s welfare above their own self-
interest. In a time of increasing medication shortages around the globe, clinicians 
need to push rule makers to synchronize drug expiry dates with scientific 
findings.  
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INTRODUCTION 
 Medication shortages are common in resource-poor and disaster settings 
throughout the world. While there is no agreement on a definition for “disaster,” [1] the 
United Nations has said that it is “A serious disruption of the functioning of a community 
or a society involving widespread human, material, economic or environmental losses 
and impacts, which exceeds the ability of the affected community or society to cope 
using its own resources.” [2] Looking at these situations through the lens of needed 
assistance, disasters may be simple, lasting a short time; extended, requiring outside 
assistance; or complex, chronic situations, usually in the least-developed countries, and 
requiring significant outside support.[3] Such shortages frequently present clinicians with 
the dilemma of whether to forgo providing patients with needed drugs or using 
medications past their expiry date. 
 In numerous disasters, my colleagues and I have used medications past their 
expiry dates when no other option was available. The emergency medical team recently 
faced the following situation, paradigmatic of what is occurring across the globe.  

 
CASE REPORT 

 A 66-year-old man residing in a resource-limited country presented to the main 
public hospital emergency department (ED). The father of four children, he lived with his 
family in the capital, where he worked as an accountant. He presented to the ED about an 
hour after the onset of what he described as crushing chest pain and shortness of breath. 
He was noted to be diaphoretic, with cool clammy skin. He was slightly tachycardic 
(110/min) and his blood pressure was low normal (96/60). He received an aspirin to 
chew, was placed on oxygen, and had blood samples taken as an intravenous line was 
started. An ECG showed evidence of an acute anterior ST-elevation myocardial 
infarction with occasional PVCs. Blood tests were consistent with an MI. A bedside 
ultrasound and portable chest radiograph demonstrated no lung disease, pericardial 
effusion, aortic dilatation, valvular problems, or ventricular strain. 
 The patient, without prior medical issues, was given nitroglycerine and then 
morphine to relieve his ongoing pain. The clinicians realized that he would need coronary 
intervention and screened him for both percutaneous coronary intervention (PCI) and 
thrombolysis. He had no contraindications to either but, as frequently occurred in the 
country, PCI was unavailable. The option was to use the only thrombolytic available, 
streptokinase.  
 When the pharmacy staff was asked to send the medication, they said that the 
only streptokinase in stock had expired two weeks previously. The physicians, who 
needed to make an immediate decision about whether to offer the outdated medication, 
were torn between their professional duty to maximize the patient’s welfare by 
administering the available thrombolytic and their concern that they neither violate 
medical regulations nor harm the patient by giving an expired drug, 

 
 
DISCUSSION 

 The physicians in this case needed to weigh their obligation to improve the 
patient’s health against the professional dangers to themselves, their colleagues, and their 
institution for violating a healthcare regulation.  
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 The clinicians felt that their professional duty was to optimize the patient’s chance 
of a favorable outcome by using the streptokinase to reopen his clogged coronary arteries. 
Their only way to do this was to administer the medication. They also knew that a 
suboptimal clinical course was possible, with or without streptokinase administration, 
since the patient had a serious illness. However, they had no way of telling how the 
administrators and legal officials would react if the patient’s health declined.  
 The information they needed to provide factual informed consent requires an 
understanding of the myths, regulations, and science surrounding drug expiry dates.  

 
Myths of Medication Effectiveness and Expiry Dates 

 Two myths about medications pervade both the professional and lay communities: 
that they are uniformly effective and that medications taken past their expiry dates are 
always ineffective or even harmful. Both are false.  
 Medication Effectiveness. A common misperception is that medications, 
especially prescription medications, are uniformly effective. That is not true. The U.S. 
Food and Drug Administration (FDA) bases medication approval on its relative 
effectiveness against supposedly inert placebos. Drugs are rarely 100% effective, but 
patients’ belief that they are comprises part of the “placebo effect.” Not only patients, but 
also clinicians fall into the trap of overestimating treatment efficacy. Studies show that a 
sizeable number of drugs have little or no significant effect on most people.[4,5] Spear et 
al. found that, based on patient response, most medications are only 50% to 75% 
effective. Commonly prescribed drugs for arthritis (50%), diabetes (43%), and asthma 
(40%) were effective for only half or less of patients.[6] Parenteral medications also vary 
in efficacy, from naloxone for narcotic overdoses and yellow fever vaccine (both 
~100%), to conventional oncology drugs (25%)[6] and influenza vaccine (variable each 
year, but generally <50%). 
 Nearly all currently prescribed medications fall into the “partially effective” 
category. However, “precision medicine,” a method that designs drugs for “molecularly 
defined” patient subsets, is a growing field. Eventually, when such drugs can be designed 
and produced more cheaply, medications and medical treatments may become much 
more effective.[7] The efficacy of streptokinase, the least “precise” but also the cheapest 
clot-busting drug, relates to multiple factors, including patient condition, timing of 
administration, and ancillary therapy. 
 Expiry Date Myths. People have become accustomed to believing that using food 
and medications after their expiry dates endangers one’s health. These dates, however, 
are often marketing tools rather than safety guides. Food expiry dates denote the date 
after which the product may not taste as good as the manufacturer desires. It really is a 
“best used by” date, which is the term that some foods now carry. Nevertheless, 
consumers discard tons of useable food each day because they misinterpret these dates. 
 People attach the same significance to expiry dates on medications. Most of the 
public believes they signify a dire warning of potential harm if they use medication after 
the labeled expiry date. Again, that is false. However, understanding this requires an 
appreciation of how the pharmaceutical industry derives those dates and the substantial 
data demonstrating that in most cases they are incorrect, and often wildly so.  
 The FDA states that “Drug expiration dates reflect the time period during which 
the product is known to remain stable, which means it retains its strength, quality, and 
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purity when it is stored according to its labeled storage conditions.” [8] Pharmaceutical 
companies determine these dates using FDA guidelines. [9] As an FDA pharmacist 
candidly explained, “manufacturers put expiration dates on for marketing, rather than 
scientific, reasons. It’s not profitable for them to have products on a shelf for 10 years. 
They want turnover.”[10] Likewise, The Wall Street Journal wrote that “pharmaceutical 
manufacturers deliberately put shorter expiration dates on their drug products for 
marketing, rather than scientific, reasons.” [11] “Two to three years is a very comfortable 
point of commercial convenience,” said Mark van Arandonk, senior director for 
pharmaceutical development at Pharmacia & Upjohn Inc. “It gives us enough time to put 
the inventory in warehouses, ship it and ensure it will stay on shelves long enough to get 
used.”[11] Army Col. George Crawford, a pharmacist who oversaw the U.S. 
government’s Shelf Life Extension Program (SLEP), reinforced that, saying, “Nobody 
tells you in pharmacy school that shelf-life is about marketing, turnover, and profits.”[11]  
 An Indian study of clinicians demonstrated that the majority (93%) of the study 
respondents believed that it expired medicines are unsafe, and 77% considered both 
safety and potency significant issues. [12] A related study of the general population found 
similar results. [13] 

 
 

Expiry Date Rules 
 Drug expiration dates in the United States, the European Union, Japan, and other 
countries are determined by manufacturer-run stability assessments.[14-16] The labeled 
expiration dates apply only when the drug is stored under defined conditions. Most U.S. 
drugs carry expiration dates from 12 to 60 months beyond their manufacture date. 
Medication past its labeled expiration date cannot be legally dispensed to patients, except 
with specific FDA approval. 
 Expiry Date Extensions. Pharmaceutical companies occasionally extend the 
labeled expiry dates, usually due to drug shortages. In 2017, for example, Pfizer received 
FDA approval to extend the expiry dates for several of its critical care drugs for 6 to 12 
months, including injectable atropine, dextrose, epinephrine, and sodium bicarbonate.[17] 
The FDA also extends expiry dates for critical medications in shortage (e.g., antivirals), 
such as oseltamivir during the 2009 H1N1 influenza pandemic.[18] Again, in anticipation 
of antiviral medication shortages in 2020, they extended the expiry dates of oseltamivir 
and zanamivir for 15 and 10 years, respectively.[19] These decisions suggest that expiry 
dates could easily be extended for many medications without harm to patients.  

 
Science of Drug Stability 

 Numerous studies have demonstrated that most medications remain stable and 
presumably effective long after the manufacturer’s labeled expiration date. These include 
the ongoing federal SLEP program,[20,21] a European study of 50 different medications 
at least 20-years old,[22] and many other studies of long-expired drugs.  
 Medication Safety, Sterility, and Stability. The medical literature has no published 
reports of toxicity due to ingestions, injection, or topical application of expired drugs 
currently in use.[22] As for sterility, when a sterile medication is opened and exposed to 
air, the potential exists for bacteria to grow in the vial or bottle. The stability of many 
medications decreases once the package has been opened—or once medications have 
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been reconstituted from a powdered form, as is streptokinase, which is administered 
within minutes of being reconstituted.  
 Stability. Drug makers test to ensure that their medications continue to be 
effective until the labeled expiration date but have no incentive to test further. “Since 
they are not required to check beyond it, most don’t, largely because regulations make it 
expensive and time-consuming for manufacturers to extend expiration dates,” said Yan 
Wu, a chemist who reviews long-term drug stability with the American Association of 
Pharmaceutical Scientists. “Most companies,” she says, “would rather sell new drugs and 
develop additional products.”[22] Many drugs stored in reasonable conditions and kept in 
their original unopened containers retain ≥90% of their potency for at least 5 years after 
the labeled expiration date, and sometimes much longer.[23] 
 Drug Stability Studies. Since 1986, the FDA has administered SLEP for the U.S. 
military, and, subsequently, for the Strategic National Stockpile, the Department of 
Veterans Affairs, the U.S. Postal Service, and the Bureau of Federal Prisons.[18] SLEP 
has evaluated and tested hundreds of drugs for stability past their labeled expiration dates, 
with about 88% found to be stable for an average of 66 months and up to 107 months past 
their expiration date.[24,25] Other studies had similar results, even in medications stored 
in suboptimal conditions for decades past their labeled expiration dates. [26-29] 
 

Ethical Considerations 
 There is a strong ethical and scientific case for ignoring specious expiry dates in 
favor of administering medically recommended and potentially beneficial medications to 
the patient. While it would be imprudent to downplay the professional risks, especially if 
the patient’s health deteriorated after the intervention, a physician’s primary duty is to the 
patient. Reflecting millennia of guidelines, the AMA Code of Ethics emphasizes the 
“physicians’ ethical responsibility to place patients’ welfare above the physician’s own 
self-interest or obligations to others, to use sound medical judgment on patients’ behalf, 
and to advocate for their patients’ welfare.”[30] 
 Medications’ potency does, in most cases, diminish over time, but expiry dates 
should conform with scientific findings, rather than commercial goals. Ceasing to waste 
large quantities of medications would decrease overall healthcare costs, lessen 
environmental damage, and provide useable medications to many populations in need. It 
might, of course, also decrease manufacturers’ profits. Multiple groups, including the 
AMA, have attempted to push the FDA to change its policies but, due to the formidable 
power of the pharmaceutical industry, these efforts have failed. With a pandemic 
(possibly soon to be a “twindemic” with flu) raging, the current shortage of many 
medications makes altering the FDA’s expiry policy to conform to scientific information 
a matter of urgency. 
 
 
 
CONCLUSIONS 
 When emergency clinicians work in a resource-restricted situation, whether it be 
locally or internationally, the question of whether to use outdated medications often 
arises. When they need to make a rapid clinical decision, a working knowledge of the 
factors involved in determining expiry dates can help guide their thought process as well 
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as the information they give to their patients. As physicians, we should encourage 
professional and political leaders to have expiry date rules conform with scientific data. 
 
Coda. The emergency physicians decided to provide careful informed consent to the 
patient with his wife present. After his approval, they administered the streptokinase. 
Within 40 minutes his chest pain resolved, and his electrocardiogram returned to normal. 
However, if the patient’s treatment course had not gone as well, the physicians were 
prepared to defend their actions based on the science of expiry dates and their ethical 
stance to act to maximize their patient’s health. 
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