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Shortages of life-saving chemotherapy agents and 
supportive care drugs have presented physicians 
treating children with cancer with difficult decisions 
regarding drug allocation and prioritization. Guide-
lines released by the Children’s Oncology Group Al-
location Task Force aim to support health care pro-
viders in mitigating factors that contribute to drug 
shortages and in determining how to ethically allo-
cate scarce drugs to their patients.

Over the past several years, children with cancer and 
those who care for them have faced a seemingly un-

imaginable scenario: shortages of life-saving chemotherapy 
agents and supportive care drugs.1-3 Many of the drugs in 
short supply comprise the backbone of proven regimens 
needed to treat and to cure children, and adults, with can-
cer. With few, if any, effective alternatives, shortages present 
both practical and ethical problems. Surprisingly, this largely 
American problem has failed to garner more attention.

Shortages of medications and other essential resources 
have a long-standing history. One of the first large-scale drug 
shortages was in the early 1920s and involved insulin.4 This 
was followed by shortages of penicillin in the 1940s, which 
affected a far greater number of patients.5 However, over the 
past 10-plus years, the number of drug shortages—including 
shortages of chemotherapeutics—has skyrocketed, reaching 
an all-time high of 320 drugs in short supply in September 
2014.6 As Michael Link, past president of the American So-
ciety of Clinical Oncology, has reported, more drugs are in 
short supply than ever before, and shortages are lasting lon-
ger.7 Chemotherapy agents are particularly prone to scarcity 
and are consistently ranked among the top five drug classes 
in short supply. Over the past 10 years, 8 of the 10 drugs 
commonly used in the treatment of acute lymphoblastic leu-
kemia—the most common childhood cancer, which affects 
thousands of children each year in the United States and has 
a survival rate approximating 90%8—have temporarily been 
unavailable. The estimated annual cost associated with man-
aging these drug shortages is $416 million.9

The factors contributing to drug shortages are complex 

and are especially common in the United States;10-15 they 
include economies of scale, limited profit margins, quality 
failures, consolidation in the marketplace, a lack of manu-
facturing redundancy, inadequate market competition to 
drive down prices, regulatory considerations, and the fed-
eral government’s inability to negotiate drug prices.

ethical and policy implications of drug 
shortages
The consequences of drug shortages are far-reaching. Be-
yond the economic costs, drug shortages directly impact 
patients’ lives; this is especially true for children with cancer. 
Drug shortages in general, and shortages of chemothera-
peutics and supportive care agents in particular, are linked 
to delayed administration of life-saving therapies, increased 
medication errors, inferior outcomes, and patient deaths.16-21 
Ultimately, drug shortages prevent clinicians from providing 
standard of care therapies, and they hinder critical clini-
cal research that is essential in order to guarantee ongoing 
advances in understanding disease processes and improving 
outcomes.

Additionally, chemotherapy shortages result in substantial 
and unwarranted anguish and distress for patients and their 
families, while clinicians are confronted with the untenable 
and, at times, tragic choice of deciding which patients under 
their care will not receive a life-saving medication.

In an effort to address these and other difficult issues, 
in January 2013, a multidisciplinary, transnational Working 
Group was formed to examine the ethical and policy im-
plications of chemotherapy shortages in childhood cancer.

Our efforts resulted in a Consensus Statement22 that, 
rather than focusing on prioritization, was designed to pre-
vent and to mitigate lack of access to essential drugs for 
children with cancer. Our group endorsed two core ethical 
values: (1) maximizing the potential benefits of highly ef-
fective (life-saving) drugs; and (2) ensuring equitable access 
among patient groups. From these, we developed 6 recom-
mendations. Each recommendation includes an ethical ra-
tionale, action items, and barriers that must be overcome.

As the Working Group reported, and as appreciated by 
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others, solving the drug shortage problem will ultimately 
require a major policy shift that is grounded in coordination 
and cooperation, including broad stakeholder engagement 
with representatives from government, industry, professional 
organizations, and patient advocacy groups. Implementing a 
policy change of this magnitude requires both the motiva-
tion and the time to engage in a thoughtful and deliberative 
process; it is not amenable to a quick fix. Given the ongo-
ing shortage of medications (at the time of this writing, 
nearly 200 drugs), until such a change is in place, we must 
be prepared as a society to make difficult decisions about 
allocating scarce life-saving chemotherapy among equally 
deserving children.

considerations for drug allocation  
decisions
Surprisingly, little formal guidance exists to help oncologists 
make these tragic prioritization choices. Seventy percent of 
medical oncologists reported that their hospital or practice 
lacked formal guidance in this regard.20 Although a greater 
percentage of pediatric oncologists reported center-level 
guidance coping with drug shortages,21 the guidance pro-
vided was neither uniform nor was it necessarily grounded 
upon a particular ethical framework or construct.

Understandably, oncologists struggle when confronted 
with having to prioritize life-saving chemotherapeutics. A 
major point of consideration is the specific allocation crite-
ria that should be used. For example, should priority access 
to scarce drugs be granted to patients with better prognoses 
or to those with the worst prognoses? Should drugs be allo-
cated via lottery or on a first-come-first-serve basis? Should 
children receive preference over adults? Should patients en-
rolled in a clinical trial receive preferential access to a scarce 
drug over those who opt not to participate in these trials? 
Do hospitals have a responsibility to share scarce drugs with 
one another? Who should make allocation decisions: the 
physician at the bedside or an independent neutral panel?

The aforementioned insulin and penicillin shortages 
are instructive and provide a historical perspective when 
considering the methods by which each of these essential 
medications was ultimately allocated. Like many current 
drug scarcities, both insulin and penicillin shortages were 
the result of an inability to manufacture adequate supply. 
Dr Frederick Banting, one of the discoverers of insulin, was 
responsible for its prioritization. Banting’s allocation deci-
sions were often biased and arbitrary and were influenced 
by “emotional, political, and personal appeals,” such that 
acquaintances and the politically well-connected persons 
received priority over others.4 

The decision to preferentially allocate penicillin to US 
soldiers and not civilians during the penicillin shortages at 
the height of World War II was made by the Committee 
on Chemotherapeutic and Other Agents.5 This decision was 
made without public comment and caused quite an outcry 

among the larger public who disagreed with the decision-
making rationing process and with the failure to disclose 
the criteria for patient selection. Each of these examples 
sheds light on the limitations associated with individual and 
committee-based allocation of life-saving medications and 
emphasizes the importance of a transparent and public pri-
oritization process.

Although patients and physicians in many other coun-
tries are more accustomed to health care rationing and 
prioritization, rationing of medical care has largely failed 
to gain support in the United States, despite calls for such 
a practice by a diverse group of scholars and policy mak-
ers. Yet, health care rationing still occurs in the United 
States. For example, insurance company decisions regarding 
medication formularies and reimbursement for diagnostic 
interventions or treatments represent a form of rationing 
referred to as implicit rationing. Another form of implicit 
rationing is a patient’s ability to pay. Examples of explicit 
rationing include priority access to vaccines, allocation of 
organs for transplantation, and hemodialysis.

recommendations of the allocation task 
force
In the absence of a coordinated response to solving drug 
shortages, and recognizing the need to provide clinicians 
with ethical guidance, a 7-member Allocation Task Force 
was formed following a charge from the Chair of the Chil-
dren’s Oncology Group. The interdisciplinary and multi-
institutional Allocation Task Force possesses a range of both 
clinical and ethical expertise and includes a parent advocate.

The Allocation Task Force developed an ethical frame-
work for allocating scarce chemotherapy and supportive 
care agents with the aim of providing concrete recommen-
dations and reasoning for explicit decision-making when 
clinicians are confronted with an actual drug shortage. The 
preliminary framework was revised following review by an 
independent panel of peer consultants with expertise in 
pediatric oncology, law, regulatory affairs, pharmacology, 
bioethics, and advocacy. The final report23 was endorsed by 
the leadership of the Children’s Oncology Group and the 
American Society for Pediatric Hematology/Oncology.

Given the problematic nature of bedside allocation 
decision-making, which is often inefficient, uncomfortable, 
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prone to subjective preferences, and reliant upon clinicians’ 
primary obligation of beneficence, prioritization decisions 
should be made by a multidisciplinary institutional Drug 
Shortage Committee or similarly appointed body (eg, Phar-
macy and Therapeutics Committee, Ethics Committee), 
with appropriate stakeholder representation.

Functioning as a hypothetical drug shortage committee, 
the Allocation Task Force reached consensus on an ethical 
framework, which delineates a process for actual rationing 
of life-saving chemotherapy and supportive care agents. In 
establishing its framework, the Allocation Task Force con-
sidered existing allocation schema and emphasized a con-
sistent approach grounded upon ethical, legal, and sociocul-
tural considerations.

Faced with a drug shortage, the Allocation Task Force 
recommends a 2-step process. Step 1 includes strategies to 
mitigate an existing shortage based upon maximizing effi-
ciency and minimizing waste. Select examples of mitigation 
strategies include the following:

1.  Drug shortages should be viewed as a public health 
crisis. Not only will this result in greater public aware-
ness, it also provides a mechanism for potential re-
mediation. A recent example of such remediation 
includes the November 2013 joint CDC and FDA 
initiative allowing importation of a Swiss vaccine to 
curtail an outbreak of  bacterial meningitis strain B at 
two US universities.24 

2.  Hospitals should not order more of a drug than is typi-
cally required in a given period. 

3.  Hospitals that lack a drug required by a patient should 
attempt to secure a supply for that patient from anoth-
er institution or refer the patient to another institution 
able to provide the necessary care. 

4.  Patients receiving similar therapies should be “cohort-
ed” to share vials that are otherwise meant for single-
use.

5.  If appropriate, an alternate dosing approach (eg, lower 
dosage or less frequent dose) should be administered.

6.  If scarcity is expected to be short-lived, administer the 
scarce drug out of sequence.

7.  If feasible, compound drug on own or acquire from a 
commercial compounding pharmacy.

8.  If stability and sterility profile supports doing so, con-
sider extending drug usage beyond typical and accept-
ed practice (ie, administer an expired drug).

Step 2 elucidates the actual prioritization decision-mak-
ing process, across and within diseases, based upon a modi-
fied utilitarian model that maximizes benefit according to 
the total number of lives saved or the number of life-years 
saved. Faced with prioritization, allocation decisions must 
be reasoned, explicit, transparent and public. Such account-
ability is more likely to gain the public’s trust that institu-

tions are acting in a legitimate and fair manner and that 
limit setting is based upon values and principles. 

Select examples of specific considerations for allocation 
include:

1.  Consider “curability” and/or prognosis, including the 
threshold of curability.

2. Base allocation decisions on the strength of the data.
3.  Consider a drug’s importance or need to a given pa-

tient’s prognosis.
4.  Consider the critical role that certain drugs have in the 

management of cancers with poorer outcomes.
5. Consider the total amount of the scarce drug required.
6. Consider the phase of therapy. 
7.  Do not use clinical trial participation as a factor for 

prioritization.
8.  Engage patients and families affected by drug short-

ages and appropriately apprise them of decisions about 
their treatments.

conclusion
Children with cancer are among the most vulnerable of pa-
tients and deserve access to life-saving chemotherapeutics. 
Shortages of life-saving medications represent nothing short 
of a public health crisis and should be viewed as such. They 
are akin to a national emergency or a national disaster.

Physicians and administrators faced with having to de-
cide which of two children with cancer receives a scarce 
life-saving treatment need guidance and should not feel 
that they are on their own without a roadmap. The context 
of allocation is always complex, but it is unethical to leave 
these challenges unaddressed. It is our hope that our frame-
work will be helpful and spur further substantive action on 
this crucial issue.

Although necessary, our guidance will not resolve the 
drug shortage problem. Ultimately, what is needed is a nim-
ble health care system that is able and committed to insti-
tuting change to prevent these shortages from ever occur-
ring. Such a system must readily engage with stakeholders 
who may not share the same set of priorities. The fact that 
children with cancer cannot obtain the life-saving drugs 
needed to cure their diseases is a national disgrace. As a 
society, we must take the necessary steps to put an end to 
this wrong. 
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Regulatory action has been taken to address the 
problem of drug shortages for pediatric cancer pa-
tients. However, there is still more work to be done.

During 2010 and 2011, the news headlines were filled 
with chilling stories of drug shortages. Patients and 

physicians were fearful that critical medications would be 
unavailable, pharmacists were rationing supplies, and regula-
tors were combing the globe for additional stocks. During 
this crisis, policymakers around the world were trying to 
understand the reasons for this phenomenon and respond 
appropriately.

In an attempt to address the problem, the White House is-
sued an executive order to require early notification of disrup-
tions by producers in 2011.1 That was followed by a more rig-
orous response in 2012, with the enactment of the Food and 
Drug Administration Safety and Innovation Act (FDASIA),2 
which required increased notifications. Then in 2013, the 
FDA developed a drug shortage strategic plan to coordinate 
early notification and response among a wide array of do-
mestic and international stakeholders and devoted more of its 
resources to monitoring and managing the problem.3 Regula-

tors now have in place supply line tripwires that provide for 
early notification by manufacturers and distributors as well as 
priority structures to fill gaps. The result of these efforts have 
been significant. Whereas there were 251 shortages reported 
in 2011 and 117 in 2012, only 26 were reported in 2015.4

The causes of shortages are varied and difficult to anticipate 
or address. Many have been quality and manufacturing issues, 
such as problems with sterility and contamination. Some have 
been simply production run problems, but many have also 
been marketplace dislocations, for example, companies mak-
ing commercial decisions about the most profitable drugs to 
produce. If a company manufactures a drug and has developed 
and won approval for another drug that costs more, there is 
every reason to stop producing the older, cheaper drug.

Consequently, drug shortages continue to plague the 
health care system. One of the most vulnerable populations to 
these occurrences has been that of pediatric cancer patients. 
The types of drugs that have been susceptible to shortage are 
invariably generics. They have also tended to be sterile inject-
able drugs, many of which are used in chemotherapy, anesthe-
sia, injectable nutritional medications, and other acute medi-
cations.5 Because the backbone regimen of treating pediatric 
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patients consists of older drugs, which have become either 
low price or generic, the threat of shortage is serious and po-
tentially life-threatening for these patients.

Additionally, because there are only ~15,000 childhood 
cancer patients per year,6 manufacturers have little interest in 
producing new specialized drugs for such a limited market. 
Precision medicine has yet to penetrate childhood oncology 
to the extent that it has for adults.

Drug availability also influences whether clinical trials can 
be conducted successfully. Childhood cancer patients are vul-
nerable to variations in protocols because a large percentage 
of children are treated in National Cancer Institute–sponsored 
or institutional clinical trials.

The prospect of a physician having to tell desperate parents 
that there is a shortage of a critical drug needed for the treat-
ment of their child is a difficult and traumatic dilemma. With 
limited stocks, physicians managing a number of patients are 
faced with ethical choices that ultimately require selective ra-
tioning. Doctors in the pediatric cancer community have be-
gun to frame a matrix for balancing these choices. But these 
are choices that are unique to the United States among na-
tions in the developed world, and they continue to challenge 
doctors, administrators, industry, regulators, and families.

The Children’s Cause for Cancer Advocacy (www.child-
renscause.org), which is solely focused on policy solutions to 
improve the treatment and care of childhood cancer patients 
and survivors, has been intimately involved in this issue. The 

organization has actively promoted provisions in the FDASIA 
that addressed drug shortages and has worked to incentivize 
the development of new treatments for children with cancer. 
Children’s Cause promoted early notification by industry to 
potential supply disruptions as well as policies to ensure that 
wholesalers and hospital pharmacies monitor and report on 
inventories, and importantly, that patients and the public be 
given the opportunity to report shortages that have affected 
them or their families.

Ultimately, however, the mitigation of drug shortages 
will be the result of vigilance on the part of all stakeholders. 
Maintaining that awareness and managing a quick response 
system requires that doctors and families become involved 
in the policy process that makes it work and the rapid re-
porting of individual instances. Children’s Cause offers fami-
lies a way to become effective advocates and to improve the 
policy process by participating in the Kids Action Network 
(www.childrenscause.org/become-an-advocate/) and 
encourages childhood cancer advocates, families, survivors, 
and doctors to join with us to ensure that the best treatments 
for kids are fully stocked and accessible. 
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