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OBJECTIVES

• Discuss drug shortage patterns over the last decade

• Compare top medication classes involved in shortages

• Assess impact of drug shortages on patient safety and 
hospital resources 

• Review recommendations on managing drug shortages



DEFINITIONS

Drug shortage: 

• “A supply issue that affects how the pharmacy prepares or dispenses a drug product or 

influences patient care when prescribers must use an alternative agent” (ASHP)

• “A period of time when the demand or projected demand for a medically necessary drug in 

the United States exceeds its supply” (FDA)

Resolved drug shortage: 

• “When all suppliers either have all products back in stock, or have discontinued those 

products” (ASHP)

Fox ER et al. Am J Health Syst Pharm (2018)



WHO DO SHORTAGES IMPACT?

• Pharmacists

• Pharmacy technicians

• Buyers

• Nurses

• Doctors

• IT

• Patients

*List is not comprehensive

Fox ER et al. Am J Health Syst Pharm (2018)



CAUSES OF DRUG SHORTAGES

Causes: 

• Natural disasters

• Lack of available raw or bulk 

material

• Manufacturing difficulties

• Regulatory issues or recalls of 

affected or related products 

• Changes in product formulations 

• Superficial shortages

Fox ER et al. Am J Health Syst Pharm (2018)

Ashp.org Drug Shortages Statistics - ASHP. (2018) 
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NATIONAL DRUG 
SHORTAGES



Ashp.org Drug Shortages Statistics - ASHP. (2019) 

NUMBER OF NEW DRUG SHORTAGES



NUMBER OF NEW DRUG SHORTAGES

Ashp.org Drug Shortages Statistics - ASHP. (2019) 



COMMON DRUG CLASSES

Ashp.org Drug Shortages Statistics - ASHP. (2018) 



ACTIVE SHORTAGES – TOP 5 DRUG CLASSES

Ashp.org Drug Shortages Statistics - ASHP. (2018) 



SHORTAGES: ANTIMICROBIALS

Griffith MM et al. Clin Infect Dis (2012)



SHORTAGES: ANTIMICROBIALS 

Drug (Date of 

Shortage Onset)

Reason for Shortage Impact

Acyclovir injection (2010) Manufacturing issues Only therapy recommended for HSV/VZV encephalitis 

Aztreonam injection (2008) Raw material shortage First-line agent for patients with b-lactam allergy who 

required gram-negative b-lactam coverage 

Ciprofloxacin injection Raw material shortage; 

noncompliance with GMPs 

Empiric therapy selection in many national guidelines for a 

variety of infections 

Piperacillin-tazobactam 

injection (2005)

Manufacturing issues; formulation 

change; increased demand; 

natural disaster 

First-line anti-infective for many serious nosocomial 

infections 

Polymyxin B injection 

(2008)

Increased demand Often last-line therapy for serious multidrug-resistant 

gram-negative infection 

Sulfamethoxazole-

trimethoprim (2010)

Manufacturing issues First-line treatment for Pneumocystis jiroveci pneumonia and 

Stenotrophomonas maltophilia infections 

Griffith MM et al. Clin Infect Dis (2012)



Gatesman M. and Smith T. N Engl J Med (2011)

SHORTAGES: CHEMOTHERAPY



MECHLORETHAMINE VS. 
CYCLOPHOSPHAMIDE

Metzger ML et al. N Engl J Med (2012)



EFFECT OF ONCOLOGY DRUG SHORTAGES

• 34-question survey from September-October 2011 sponsored by HOPA

• Confirmed that oncology drug shortages occurred frequently in 2011

• Delays and changes in chemotherapy regimens occurred frequently

• Shortages are resulting in increased costs

• Near-misses or actual medication errors as a result of shortages was reported by respondents

McBride A et al. Am J Health Syst Pharm (2013)



McBride A et al. Am J Health Syst Pharm (2013)

EFFECT OF ONCOLOGY DRUG SHORTAGES



EFFECT OF ONCOLOGY DRUG SHORTAGES

McBride A et al. Am J Health Syst Pharm (2013)



SHORTAGES: CNS MEDICATIONS

Oliveira GSD et al. Anesth Analg (2011)



SHORTAGES: CNS MEDICATIONS

Oliveira GSD et al. Anesth Analg (2011)



SHORTAGES: ELECTROLYTES, NUTRIENTS, FLUIDS

https://www.fda.gov/newsevents/newsroom/pressannouncements/ucm585720.htm



DRUG SHORTAGES IN 
THE HOSPITAL



Fox, E et al. Mayo Clin Proc (2014)



DRUG SHORTAGES IN HOSPITAL

• Particularly complex

• Treating patients with acute and/or emergency conditions

• Use a significant number of medically necessary or single-source products

• Goal: provide safe and therapeutically equivalent drug therapy preferably at comparable 

costs

• Without standardized protocols for allocating limited supply of a medication →

• Susceptible to arbitrary judgements → revealing preformed bias

• Medication errors



DRUG SHORTAGES IN HOSPITAL

• Particularly complex

• Treating patients with acute and/or emergency conditions

• Use a significant number of medically necessary or single-source products

• Goal: provide safe and therapeutically equivalent drug therapy preferably at comparable 

costs

• Without standardized protocols for allocating limited supply of a medication →

• Susceptible to arbitrary judgements → revealing preformed bias

• Medication errors



IMPACT OF DRUG 
SHORTAGES ON 

MEDICATION SAFETY



PATIENT SAFETY

• Medication errors are more like to occur when

• Pharmacy alters how a product is order, prepared or dispensed

• When prescribing practices change to less-familiar alternative agents

• Less efficacious, worse adverse effect profile, require unusual or difficult dosing 

regimen



• National survey from August-October 2017

• Confirmed that drug shortages continue to be a daily struggle

• Lifesaving drugs without viable alternatives

• Shortages lasting longer

• Unsafe practices, compromised care, harmful errors

Institute For Safe Medication Practices. (2018).



ISMP: ADVERSE PATIENT OUTCOMES

• Majority felt that drug shortages compromised patient care

• 71% were unable to provide patients with recommended drug/treatment for their 

condition because of shortage

• 47% reported that this resulted in patients receiving less effective drug

• 75% reported patient treatment delays 

• 5% reported other types of adverse outcomes

• 21% were aware of at least one medication error related to drug shortage in the 6 

months prior to the survey 

Institute For Safe Medication Practices. (2018).



ISMP: ADVERSE IMPACT ON 
ORGANIZATIONAL RESOURCES

• Not directly queried in survey

• More than 33% of respondents provided comments

• Unsafe practices that increased risk of error

• Extensive human and financial resources required to manage drug shortages

• Needed full-time staff to manage drug shortages

• Time spent managing shortages cut into patient care 

Institute For Safe Medication Practices. (2018).
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ISMP: ADVERSE IMPACT ON 
ORGANIZATIONAL RESOURCES

• Examples of unsafe practices:

• Dispensing medications in vials to patient care units so they can be prepared and 

administered via IV push administration

• Administering IV push medications rapidly when they should be administered more 

slowly via a syringe pump 

• Diluting or reconstituting medications in saline flush syringes on patient care units due to 

shortages of normal saline 

• Compounding products in the pharmacy and in the operating room that were previously 

available as premixed solutions or injectables 

• Providing medications in concentrations that differ from what was typically used for direct 

injectables

Institute For Safe Medication Practices. (2018).



THE IMPACTS OF MEDICATION 
SHORTAGES ON PATIENT OUTCOMES: A 

SCOPING REVIEW

Phuong JM, Penm J, Chaar B, Oldfield LD, Moles R (2019) The impacts 

of medication shortages on patient outcomes: A scoping review. PLoS 

ONE 14(5): e0215837. https://doi.org/ 10.1371/journal.pone.0215837

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6499468/pdf/pone.0215837.pdf


RESOURCES NEEDED 
TO MANAGE DRUG 

SHORTAGES
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TIME SPENT MANAGING SHORTAGES

Kaakeh R et al. Am J Health Syst Pharm (2011)
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ESTIMATED COST OF SHORTAGES

• Estimated cost of shortages in 2013: $209 million

• Cost of purchasing more expensive substitutes

• Excludes other costs 

• Managing multiple pharmacy automation systems

Fox ER et al. Am J Health Syst Pharm (2018)

Gatesman M. and Smith T. N Engl J Med (2011)



EXAMPLES: ESTIMATED COST OF 
SHORTAGES

Gatesman M. and Smith T. N Engl J Med (2011)



EXAMPLES: ESTIMATED COST OF 
SHORTAGES

Hernandez I et al. Ann Intern Med (2018)



POSITIVES OF DRUG 
SHORTAGES?



POSSIBLE POSITIVE OUTCOMES

• IV to PO programs

• Less waste

• IV push

• Standardized concentrations

• Lowering PAR levels

• Cost savings?



LEGISLATION: WHAT HAS 
BEEN DONE TO COMBAT 

DRUG SHORTAGES?



LEGISLATION AND FDA RESPONSE

2011: Preserving Access to Life-Saving Medications Act

2012: FDA Safety and Innovation Act (FDASIA)

2013: FDA’s Strategic Plan released

2017: FDA Drug Round Table

2018: FDA Shortages Summit



PRESERVING ACCESS TO LIFE-
SAVING MEDICATIONS ACT

• Requires a prescription drug manufacturer to notify the Secretary of Health and Human 

Services (HHS) of: 

• A discontinuance, interruption or other adjustment of the manufacture of a drug that 

would likely result in a shortage of such drug 

Klobuchar A. Congress.gov. (2011-2012)



FOOD AND DRUG SAFETY AND 
INNOVATION ACT OF 2012

• Industry required to supply information to the FDA

• Wholesalers voluntarily supply inventory interruptions

• Public notification via email

• Who is not required to report supply data?

• Repackagers

• Secondary wholesalers/distributers

• Compounders 

Office of the Commissioner. Food and Drug Administration Safety and Innovation Act (FDASIA). U S Food and Drug Administration Home Page. 



STRATEGIC PLAN FOR PREVENTING AND 
MITIGATING DRUG SHORTAGES-2013

Drug Shortages Strategic Plan 2013 .



DRUG SHORTAGES ROUND TABLE 2017

• (1) examining drug shortages over the past five years and assessing what has worked in 

terms of preventing and mitigating shortages as well as what could be improved

• (2) whether there have been notable changes in the causes of drug shortages, in the 

trends in the types of shortages, or in the marketplace dynamics that impact supply

ASHP Drug Shortages Roundtable – 2017



FDA DRUG SHORTAGES SUMMIT 2018

Center for Drug Evaluation and Research. Drug Shortages – 2018



ASHP 
RECOMMENDATIONS



ROLE OF PHARMACY IN MANAGING 
SHORTAGES

• Ensure organization has the necessary infrastructure and well-defined management 

strategy in place before a shortage occurs

• Provide education to all members of the healthcare team and organizational leadership

• Communication 

• Informing practitioners or shortages and providing recommendations on alternative 

agents

• Ensure safe and effective use of therapeutic alternatives

• Restrictions, allocations, alternatives



DECISION-MAKING MANAGEMENT OF SHORTAGES

Fox ER et al. Am J Health Syst Pharm (2018)
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RESOURCES



RESOURCES

• ASHP (https://www.ashp.org/drug-shortages/current-shortages)

• Report a shortage

• List of current, discontinued, resolved shortages

• FDA Drug Shortages Page 

(https://www.fda.gov/Drugs/DrugSafety/DrugShortages/default.htm)

• Drug shortage database

• List of drugs with extended use dates

https://www.ashp.org/drug-shortages/current-shortages
https://www.fda.gov/Drugs/DrugSafety/DrugShortages/default.htm
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