
JPPT

149J Pediatr Pharmacol Ther 2015 Vol. 20 No. 2 • www.jppt.org

BACKGROUND

National drug shortages in the United States 
disproportionately and negatively impact care 
of pediatric patients. The Food and Drug Ad-
ministration (FDA) and health care institutions 
should include pediatric considerations in their 
drug shortage strategies. Hospitals face the fre-
quent challenge of providing safe and effective 
care to patients during drug shortages. The inci-
dence of drug shortages has increased fourfold 
over a six year period. The American Society of 
Health-System Pharmacists (ASHP) reported 294 
shortages during the first 10 months of 2013.1 The 
problem is widespread affecting multiple drug 
classes, including oncology drugs, antibiotics, an-
algesics, anesthetics, cardiovascular medications, 
electrolyte solutions, and vitamins.2 Between 
spring 2010 and fall 2012 availability of every 
parenteral nutrition product, with the exception 
of dextrose and sterile water, was affected by a 
national shortage.3
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Drug shortages in the United States continue to be a significant problem that negatively impacts pediatric 
patients of all ages. These shortages have been associated with a higher rate of relapse among children with 
cancer, substitution of less effective agents, and greater risk for short- and long-term toxicity. Effective pre-
vention and management of any drug shortage must include considerations for issues specific to pediatric 
patients; hence, the Pediatric Pharmacy Advocacy Group (PPAG) strongly supports the effective manage-
ment of shortages by institutions caring for pediatric patients. Recommendations published by groups 
such as the American Society of Health-System Pharmacists and the American Society for Parenteral and 
Enteral Nutrition should be incorporated into drug shortage management policies. PPAG also supports the 
efforts of the Food and Drug Administration (FDA) to not only address but prevent drug shortages caused by 
manufacturing and quality problems, delays in production, and discontinuations. Prevention, mitigation, and 
effective management of drug shortages pose significant challenges that require effective communication; 
hence, PPAG encourages enhanced and early dialogue between the FDA, pharmaceutical manufacturers, 
professional organizations, and health care institutions.
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presents significant challenges. Health care 
institutions routinely require rapid access to 
specific medications to treat patients with acute 
and emergent conditions.3 Interdisciplinary and 
interprofessional coordination, communication, 
and management of drug shortages when neces-
sary are often complicated.3 In 2010, the Institute 
of Safe Medication Practices (ISMP) reported 
challenges facing health care practitioners cop-
ing with shortages and described significant 
frustration with a lack of accurate information 
and advanced warnings, limited access to appro-
priate alternative medications, and substantial 
investments of time and resources to manage 
the drug shortage. Significant negative financial 
effects have also resulted from management of 
drug shortages.4

Drug shortages harm patients by adversely 
impacting drug therapy, causing delays in medi-
cal procedures or therapy, and contributing to 
medication errors.3 Therapeutic alternatives, 
when available, are frequently associated with 
increased cost, decreased efficacy, increased 
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side effects, and medication errors resulting 
from inexperience and lack of knowledge.4,5 In a 
survey by ISMP, one third of health care provid-
ers reported a near miss of patient harm in their 
facility due to drug shortages.4

DESCRIPTION OF THE ISSUE

Published reports of harm demonstrate the 
negative impact of drug shortages on pediat-
ric patients. Examples include zinc deficiency 
dermatitis in extremely premature infants,6 
periocular ulcerative dermatitis in newborns 
following gentamicin ointment administration 
for ocular prophylaxis during an ophthalmic 
erythromycin shortage,7,8 an increase in catheter-
related bloodstream infections in parenteral 
nutrition–dependent children attributed to an 
ethanol shortage,9 a decreased 2-year event-free 
survival rate in pediatric patients with Hodgkin’s 
lymphoma due to a mechlorethamine shortage,5 
and dry scaly skin caused by selenium deficiency 
in a newborn receiving parenteral nutrition.10 In 
addition, vaccine shortages may contribute to a 
decreasing rate of protected infants and children 
in the community.11

RATIONALE AND RECOMMENDATIONS

Pediatric patients may be at particular risk 
of harm due to drug shortages because of a 
comparative increase in the use of impacted 
medications (e.g., parenteral nutrition) and the 
decreased amount of quality pediatric data (or 
FDA-approved indications for pediatric use) to 
guide the selection of alternative medications. 
Alternative products may also carry a higher 
risk of pediatric-specific adverse effects, such as 
protein binding, infiltration, or excipient-related 
implications. These factors necessitate the in-
volvement of pediatric pharmacy specialists in 
discussions of drug shortages, decisions, and 
strategic planning.

The FDA has established a strategic plan to 
prevent and mitigate drug shortages.12 However, 
issues specific to drug shortages impacting pe-
diatric patients are not specifically addressed in 
this plan. Future revisions of the strategic plan 
should include a pediatric focus.

Hospitals must be prepared to deal with drug 
shortages in a manner that ensures patient safety 
and effective treatment while minimizing cost 

and health care resources.3 Strategic planning and 
pharmacy leadership involvement are crucial to 
this process.3 The Pediatric Pharmacy Advocacy 
Group (PPAG) supports the recommendations 
published by key organizations (Table), provided 
that pediatric specialists are involved at every 
level in applying these recommendations to clini-
cal and operational practice:

Additionally, information regarding ethical 
considerations for drug shortage strategies is 
available in the medical literature. For example, 
Rosoff and colleagues described an ethical ap-
proach to the management of drug shortages 
that includes transparency in the development 
and implementation of a drug shortage policy, 
clinical relevance, opportunities to appeal deci-
sions, complete policy enforcement, and fairness 
to all patients.13 Gibson and colleagues outlined a 
3-stage ethical approach with considerations for 
maintaining drug supply, appropriate distribu-
tion practices and usage restrictions, and fairness 
in how medication allocation occurs when the 
supply is insufficient.14

CONCLUSION

An established drug shortage policy or 
guideline allows hospitals to react in a timely 
and efficient manner to actual or potential drug 
shortages, thereby ensuring high-quality clinical 
care for patients and reduced risks of adverse 
effects and poor outcomes. An interdisciplinary 
team that includes representatives from pediatric 
pharmacy, nursing, medical staff, and other key 
stakeholders should be involved in the develop-
ment of a drug shortage policy. The policy should 
incorporate information based upon national 
guidelines and recommendations with ethical 
considerations relevant to the institution.

PPAG recognizes the increasing frequency of 
drug shortages and potential impact to pediatric 
patients, including adverse effects and poor treat-
ment outcomes. Institutions caring for pediatric 
patients should create a drug shortage strategy, 
guideline, and/or policy with pediatric consider-
ations to facilitate effective management of drug 
shortages. An FDA strategy for drug shortage 
prevention and mitigation has the potential to 
decrease the burden of drug shortages impacting 
pediatric patients. Future revisions of the FDA 
strategy should incorporate pediatric-specific 
considerations.

L Butterfield, et al



JPPT

151J Pediatr Pharmacol Ther 2015 Vol. 20 No. 2 • www.jppt.org

Disclosure  The authors and members of the Advocacy 
Committee declare no conflicts or financial interest in any 
product or service mentioned in the manuscript, includ-
ing grants, equipment, medications, employment, gifts, 
and honoraria.

Abbreviations  FDA, Food and Drug Administration; ISMP, 
Institute of Safe Medication Practices; PPAG, Pediatric 
Pharmacy Advocacy Group

Correspondence  Matthew Helms, BA, Executive Direc-
tor, Pediatric Pharmacy Advocacy Group, 5865 Ridgeway 
Center Parkway, Suite 300, Memphis, TN 38120-4014

REFERENCES

1. Drug Shortages. http://www.ashp.org/
menu/DrugShortages. Accessed October 
15, 2014.

2. Rochon PA, Gurwitz JH. Drug short-
ages and clinicians. Arch Intern Med. 
2012;172(19):1499-1500.

3. Fox ER, Birt A, James KB, et al. ASHP guide-
lines on managing drug product shortages 
in hospitals and health systems. Arch Intern 
Med. 2009;66(15):1399-1406.

Table. Published Recommendations from Key Organizations Regarding Drug Shortages 

Organization Recommendation

The Joint Commission15 Accreditation requirements relevant to drug shortages, including 
communication requirements and establishment of written medication 
substitution protocols during shortages

CMS Regulations and 
Interpretive Guidelines for 
Hospitals16

Requirements for defined processes for managing shortages, including 
communication requirements, substitution protocols, staff education, and 
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ISMP17 Recommendations for managing drug shortages, including drug shortage 
identification, inventory assessment, therapeutic alternative identification, 
supply prioritization to patient populations, creation of use limitation 
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ASHP3 Guidelines on managing drug product shortages describe a 3-phase process 
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information regarding severity and potential duration of the shortage 
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2) Preparation – utilize a multidisciplinary team to identify therapeutic 
alternatives, update automated and order entry systems, define patient 
prioritization plans when appropriate, and create and implement a 
communication and patient safety plan; 3) Contingency – define policies 
for compounding and “gray market” purchasing, address budget concerns, 
establish patient communications plans, and create risk management and 
liability plans

ASPEN18 Recommendations for managing drug shortages impacting parenteral 
nutrition ingredients include consideration of alternative routes, careful 
definition of limited-use criteria and selection of patients, with priority given 
to the most vulnerable populations, discontinuation of adding injectable 
products to enteral nutrition products, reduction of additives to maintenance 
intravenous fluids, reevaluation of all replacement and treatment protocols, 
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Recommendations to support national shortage prevention policies, 
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to evidence-based uses, creation of a drug clearinghouse to share drug 
shortage information, exploration of drug sharing among institutions, and 
development of strategies to prevent shortages
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