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S P E C I A L F E AT U R E

E ven though most drug products
on the U.S. market are ade-
quately available, shortages of

some routinely used products are
causing inordinate difficulties for
providers and their patients. Physi-
cians and health-system pharmacists
are challenged every day to find an
adequate supply of a growing list of
drug products—for the most part,
sterile injectable products—and to
implement other therapies in place
of products that are difficult or im-
possible to obtain. Health care facili-
ties are devoting considerable re-
sources to (1) identifying available
supplies, (2) purchasing products
outside their usual supply channels,
and (3) purchasing products to use
in place of those that are not avail-
able. The use of products that may
not be familiar to a facility’s health
care personnel or the lack of a prod-
uct can put patients at risk.

The American Medical Associa-
tion (AMA) and the American Soci-
ety of Health-System Pharmacists
(ASHP) invited representatives of
various stakeholders, including the
American Society of Anesthesiologists,
the Food and Drug Administration
(FDA), pharmaceutical manufactur-
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ers, the trade associations for research-
based and generic pharmaceutical
manufacturers and for distributors,
group purchasing organizations
(GPOs), the American Hospital As-
sociation (AHA), the Institute of Med-
icine (IOM), and the Department of
Veterans Affairs pharmacy benefit
management group to a one-day
meeting to share their perspectives
and ideas on the drug shortage prob-
lem. The objectives of the meeting,
held July 12, 2002, in Washington,
D.C., were (1) to identify and catego-
rize potential causes of and solutions
to the problem of drug shortages and
(2) to create an imperative for resolv-
ing the problem. Vaccine shortages
were not considered at this meeting,
because they are being addressed in
other forums. (IOM has identified
many factors contributing to short-
ages of vaccines and antimicrobials.)

This document summarizes the
provisional observations of key
stakeholders on (1) the effects that
drug product shortages are having on
patient care, costs, providers, and
health care organizations, (2) the ma-
jor factors contributing to shortages,
and (3) potential solutions for pre-
venting or more effectively resolving

shortages. The potential solutions
are presented in a table format with
scores for feasibility and relative im-
pact representing the collective opin-
ions of the meeting’s participants
(Tables 1 and 2). No attempt was
made to reach a consensus on the
merits of the potential solutions or
their relative importance. Neverthe-
less, these may provide guideposts
for next steps. The problem of drug
product shortages requires deliberate
study; it cannot be resolved quickly
and without a great deal of thought
and detailed analysis. Studying the
problem and coming up with the right
solutions could take at least one year.
IOM is interested in doing this and is
looking for a sponsor or sponsors.

The experience and consequences
of drug shortages

AMA members have been con-
tacting the association with increas-
ing frequency since early 2001 to
complain about drug product short-
ages. A substantial number of physi-
cians suspect there may be market
manipulation behind at least some of
the shortages.

A report to the AMA House of
Delegates at the December 2001 in-
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terim meeting identified many rea-
sons for drug shortages. In preparing
that report, AMA held discussions
with FDA, the Pharmaceutical Re-
search and Manufacturers of Ameri-
ca, and ASHP. Among the report’s
recommendations was to ask the sec-
retary of the Department of Health
and Human Services to establish a
task force to explore the causes of
drug and vaccine shortages and iden-
tify appropriate solutions based on
the input of stakeholders. As part of
this initiative, the Secretary would
commission research by experts to
identify solutions to the underlying
problems.

AHA receives many communica-
tions from state hospital associations
and hospitals about drug shortages.
Economic pressure on hospitals has
resulted in reduced inventories of
drugs and less flexibility to respond
to shortages. Hospitals are more sen-
sitive to shortages and to the cost of
alternatives and are reluctant to buy
“off contract.” Hospitals are frustrat-
ed by the limited ability of the federal
government to address some of these
issues. They are concerned about
how medically necessary drugs are
defined and frustrated that regional
shortages are not addressed in the
same way as national ones.

ASHP saw a dramatic increase in
communications from members
about shortages in 1999. Some phar-
macy directors had difficulty believ-
ing that routinely used products were
unavailable nationally. Substantial
amounts of staff time were being de-
voted to tracking back orders and
seeking alternative sources. As the
number of back orders increased and
inventories diminished, members
complained about the lack of infor-
mation available from manufactur-
ers, wholesalers, and FDA. They
needed to know if the shortage of a
given product was real, why there
was a shortage, how long it might
last, if there were alternative sources,
and if there were any acceptable al-
ternative therapies.

ASHP met with FDA representa-
tives in December 1999 to express
members’ concerns about drug
product shortages. Subsequently,
FDA staff participated in a presenta-
tion at the ASHP Annual Meeting in
June 2000, where many pharmacy
practitioners learned about the far-
reaching effects that shortages were
having on patients, physicians, phar-
macists, nurses, and hospital admin-
istrators. Pharmacists, in collabora-
tion with physicians, were making
choices about conserving and ration-
ing remaining inventories. Some pa-
tients were receiving suboptimal
care. Medical procedures were being
delayed or canceled, and patients’
hospital stays were being prolonged.
Medication errors and adverse drug
reactions were occurring when other
therapies had to be used in place of
an unavailable drug. The risk of er-
rors is increased, because providers
might be unaware that alternative
drug products, even within the same
therapeutic category, have differenc-
es in strength, dosage, time to onset
of action, and duration of action,
among other variables. An example
of this problem was the use of sufen-
tanil when fentanyl was unavailable.
Many other opiate agonists could have
been used, but some practition-
ers used sufentanil, which is more po-
tent than fentanyl. Some practition-
ers assumed that they should give the
same number of micrograms of
sufentanil as of fentanyl; as a result,
some patients received an overdose.

Other anecdotes were described
that illustrate the serious consequenc-
es of shortages of lifesaving drugs used
in emergencies. These included

• The difficulty of a level 1 trauma cen-
ter in obtaining succinylcholine, a
rapid-acting neuromuscular blocking
agent used in positioning endotra-
cheal tubes for emergency airway
management,

• Patients’ suffering when methylpred-
nisolone was not available for treating
acute back pain from slipped disks, and

• Unavailability of ephedrine to treat
hypotension during surgery. Phenyl-
ephrine had to be used but was a poor
substitute because it is less selective.

Pharmacists are spending increas-
ing time communicating with phar-
maceutical manufacturers and sup-
pliers about drug product shortages.
Within their institutions, pharma-
cists are having to take time to pro-
vide inservice education about alter-
native therapies and proper dosage
and administration in order to mini-
mize the potential for errors in pa-
tient care.

In 2001, ASHP entered into an
agreement with the University of
Utah Drug Information Service
(UUDIS) to use bulletins developed
by UUDIS to address pharmacists’
questions about shortages. Also in
2001, ASHP published guidelines on
managing drug product shortages
and launched a Drug Product Short-
ages Management Resource Center
on its Web site (www.ashp.org/
shortage/). The resource center in-
cludes: (1) drug product shortage
bulletins that provide, for specific
drug products in short supply, infor-
mation about availability, alternative
agents, and management; (2) avail-
ability of drug products experiencing
some supply discruptions; and (3) an
e-mail link for reporting drug prod-
uct shortages to ASHP. Since its
launch, the resource center has re-
ceived about 60 reports of shortages
each month. More than 50 products
are currently represented in shortage
bulletins on the site, and information
about availability is provided for an-
other 20 products.

UUDIS had reports of shortages
of 80 products in 2001, compared
with 20 or fewer in preceding years.
Nationwide, shortages of 120 prod-
ucts were reported in 2001. A nation-
wide shortage may not affect every
facility, depending on the facility’s pa-
tient population and what drugs the
institution has under its contracts.

In 2002, data available through
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June seem to indicate fewer shortages
than in 2001. Shortages of fewer than
25 products were reported to
UUDIS, and fewer than 40 nation-
wide. However, many of the shortag-
es reported in 2001 and 2002 have
been of long duration. In July 2002,
57% of the 2001 shortages and 70%
of the 2002 shortages were ongoing.

Usually there is no advance warn-
ing of a widespread shortage. The
first indication of a shortage to a
health-system pharmacy may be a fax
from a company stating, “We have
drug X available”—usually at a cost
far higher than that charged by the
pharmacy’s usual source. This suggests
to pharmacy directors that a product
may be in short supply and that they
may need to order an additional sup-
ply. It is difficult to obtain informa-
tion on how long a shortage will last
and on good sources of other products
that might be used in place of a prod-
uct that is unavailable. Using alterna-
tive sources is often time-consuming
and costly to the health system.

For pharmacies and health care
organizations as a whole, drug short-
ages increase purchase costs. At one
800-bed hospital, purchases of alter-
native products and purchases
off contract caused a $25,000 per
month increase.

Increased staff time to deal with
shortages is also costly. Health care
professionals’ time is being reallocat-
ed; some institutions have one half to
one full-time-equivalent position de-
voted to monitoring and addressing
shortages. Pharmacists are spending
additional time educating physicians
and other providers about alternative
drug products and proper dosing
and administration.

There may be no available alterna-
tive for a drug in short supply. When
there is an alternative, the quality of a
product is usually acceptable; howev-
er, the quality of a product purchased
from a distributor of unknown repu-
tation may be in question. Com-
pounding a product or purchasing a
compounded product that cannot be

obtained commercially also requires
extra safety precautions.

Possible factors contributing to
shortages

The complexity of the pharma-
ceutical supply chain makes it diffi-
cult to identify the reasons for drug
product shortages. UUDIS has been
unable to identify a reason for one
fourth of the shortages it tracks.
Drug manufacturers cannot always
share information affecting their
products, and companies may have
no central source of information
about shortages and how long they
will last. When the primary use of a
product is an unlabeled use—an in-
dication not listed in the FDA-
approved labeling—it can be espe-
cially difficult to get information
about a shortage.

Manufacturing. Manufacturing
factors may include raw-material
shortages, problems with manufac-
turing processes, FDA regulatory is-
sues, business decisions, and natural
disasters affecting manufacturing fa-
cilities. Producing pharmaceuticals
involves complex manufacturing
processes, and problems can occur at
many stages. There can be regulatory
problems, recalls of defective prod-
ucts, or problems with sources of raw
materials, such as finding a new
source of active pharmaceutical in-
gredients and obtaining FDA ap-
proval of new suppliers. More than
80% of the raw materials used in
pharmaceuticals come from outside
the United States.

Manufacturers must make a vari-
ety of critical decisions about enter-
ing the market and whether to stay in
the market with a product. Manufac-
turers must look at potential return
on investment when considering
making a product. Generic manufac-
turers particularly look at market
size, patents that are expiring, and
whether other manufacturers are
leaving the market. A manufacturer
that has both proprietary and generic
products might question the eco-

nomics of continuing to make a ge-
neric product when the margin on
the generic falls below a certain
threshold. Also, the pharmaceutical
industry has a finite capacity for cer-
tain processes, such as lyophilization,
and that finite capacity may be ap-
plied to selective products.

After deciding to make a generic
product, the manufacturer identifies
a source of raw materials, and FDA
has to approve the facility supplying
the raw materials. In the case of a
foreign source, FDA inspects all sites
to ensure that the imported product
meets U.S. requirements. Then the
company develops a formulation, se-
lects a container and closure system,
formulates the product, and verifies
its stability.

The generic manufacturer files an
abbreviated new drug application
with FDA for a product that has to be
quantitatively and qualitatively the
same as the reference brand-name
product to be eligible for a waiver of
in vivo studies. A factor in some of
the shortages today is difficulty ob-
taining the reference product with
which to compare the generic one.
Some injectable reference products,
for example, have been off the mar-
ket for a long time. Parenteral prod-
ucts are required to list all their
ingredients in the labeling. Manufac-
turers can request guidance from
FDA’s Office of Generic Drugs on a
case-by-case basis for products that
are unavailable in the marketplace.
The latest approved labeling can be
obtained through the Freedom of In-
formation Act. If a drug product is
listed as discontinued in FDA’s Ap-
proved Drug Products with Therapeu-
tic Equivalence Evaluations (the “Or-
ange Book”), the manufacturer will
also need to ask FDA if the drug
product was withdrawn for safety or
efficacy reasons.

A manufacturer is vulnerable
when raw-material suppliers leave
the market. In some cases, manufac-
turers know in advance about prob-
lems with raw-material supply.  How-
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ever, even a year’s notice may not be
enough for a drug manufacturer to
establish a new source of supply.

Communication. When one
manufacturer of a product exits the
market and competitors do not have
advance notice of this, the remaining
manufacturers may have to respond
quickly to try to fill the void. When
FDA knows of specific manufacturer
problems, it tries to give other manu-
facturers of the product as much lead
time as possible to increase capacity.
However, when a manufacturer tries
to respond to a shortage by increas-
ing production of a certain product,
the supply of another product that is
run on the same line can be affected.

If a manufacturer decides to leave
the market, it cannot (for antitrust
reasons) call a competitor to say that
it is leaving the market and give the
competitor a signal to increase pro-
duction. Some voluntary efforts at
partnership between industry and
government regulatory divisions
have been successful in this regard,
however.

A manufacturer may know it is
going to have a manufacturing prob-
lem or a short supply of a product,
but that information may be propri-
etary. Contracts with purchasers may
contain specific requirements for no-
tice, and advance notice to customers
could allow them to switch to anoth-
er supplier, if one is available. How-
ever, a manufacturer could be less
than forthcoming with shortage in-
formation out of fear of a competi-
tor’s gaining market share.

When the FDA drug shortage pro-
gram receives notification from a
manufacturer of plans to discontinue
a product, the discontinuation notice
may be posted on the FDA drug
shortage Web site (www.fda.gov/
cder/drug/shortages). But manufac-
turers are not required to notify FDA
of a discontinuance, except in the
case of a sole manufacturer discon-
tinuing a lifesaving product. FDA has
no authority to compel a manufac-
turer to continue to make a product.

Economics. Multiple manufac-
turers of specific drug products pro-
vide a measure of safety with respect
to preventing drug product shortag-
es. For some drug products, though,
there are no second suppliers. Incen-
tives, such as tax credits, might en-
able manufacturers to resume pro-
ducing some of the drug products
that do not have large-volume use or
reasonable profit margins. The Or-
phan Drug Act could be a potential
model for this. An additional incen-
tive might be a bidding process set up
in a way that helps manufacturers
gain regulatory approval for these
products. One additional barrier for
manufacturers is the difficulty in get-
ting information on the quantity of a
drug product that is actually needed
by providers.

Generic drug products may have a
low profit margin because such prod-
ucts are subject to the commodity
business model. Pricing depends on
how many manufacturers there are,
and competition may reduce prices.
Some manufacturers eventually drop
out, but prices tend not to go up.

Distribution and use. Most hos-
pitals and health systems obtain their
drug products through wholesalers.
Once the product gets into the
wholesale distribution channel, the
manufacturer loses the ability to allo-
cate the available supply. Manufac-
turers can hold back some product so
that it can be ordered directly, but
hospitals may resist doing this be-
cause it deviates from their normal
supply chain. Nevertheless, manu-
facturers could arrange payment
methods that might make it easier for
hospitals to buy directly from them.

Some observers believe that man-
ufacturers may ration the amount of
product they release into the supply
chain. When a manufacturer meets
its sales quota for a product, it may
hold back supplies and not ship
them. Some purchasers believe that
this has long occurred during the last
quarter of the year and that it is now
happening quarterly.

Overuse of a product and poor or-
dering practices are other causes of
shortages. In addition, when a large
government entity, perhaps in reac-
tion to needs that were not foresee-
able (e.g., Operation Desert Storm,
the September 11 attacks, epidem-
ics), orders a large volume of drug
products, the manufacturer may
have no choice but to ship what was
ordered. However, the product may
go unused because it is not needed or
deteriorates from improper storage.
Purchasers may also unnecessarily
stockpile products, which causes de-
mand to exceed supply.

Drug-use factors that contribute
to shortages include changes in clini-
cal practice, allocation of the inven-
tory of a product to certain popula-
tions or conditions, a manufacturer’s
discontinuation of a product that is
used infrequently, and a war or other
crisis that changes the need for cer-
tain products.

Regulation and enforcement.
Manufacturing problems or a lack of
adherence to good manufacturing
practice (GMP) regulations are a ma-
jor cause of drug recalls, and recalls
can lead to shortages. FDA’s Office of
Compliance has recently seen an in-
creasing number of GMP-related
problems at certain large pharma-
ceutical production facilities. The
Office of Compliance theorizes that
these increases may be due to

• Use of antiquated manufacturing
equipment,

• A shift of resources from mainte-
nance of equipment and facilities to
research and development,

• Loss of manufacturer personnel expe-
rienced in production and compli-
ance issues as a result of company
mergers or retirements,

• GMP-related problems with subcon-
tractors who supply products to mul-
tiple pharmaceutical manufacturers
and manufacturers’ increased use of
such subcontractors, and

• Limited FDA resources for manufac-
turing site inspections; in some in-
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stances, when the amount of time be-
tween inspections at a manufacturing
site increases, the GMP-associated
problems identified by FDA inspec-
tors are more numerous and more se-
rious than if inspections occurred
more frequently.

When FDA finds GMP-related
problems during an inspection of a
manufacturing facility, it provides a
written list of the deficiencies to the
manufacturer for review, response,
and correction. The written list is pro-
vided on an FDA form, which is avail-
able on the FDA Web site or through a
Freedom of Information Act request.
Typically, the manufacturer provides a
written response to the deficiency list
describing corrective actions it plans to
take to address them. FDA may then
follow up with another inspection to
ensure that the deficiencies previous-
ly noted have been corrected. If a
manufacturer does not fix its prob-
lems satisfactorily, FDA can take en-
forcement action, such as issuing an
injunction against the manufacturer
or seizing its products. Such actions
are taken when FDA has lost confi-
dence in a manufacturer’s ability to
correct its GMP problems on its own.

If FDA is contemplating an en-
forcement action that involves a
medically necessary product, the
agency considers the effects of each
action on the availability and future
supply of the product. FDA currently
defines a product as medically neces-
sary if it is used to treat or prevent a
serious disease or medical condition
and there is no other available source
of that product or an alternative drug
that is judged by FDA’s medical staff
(with occasional consultation with
outside experts) to be an adequate
substitute. To ensure continued
availability of a medically necessary
product, FDA may request addition-
al in-process or end-product testing,
work with the manufacturer to correct
its manufacturing problems, or quali-
fy additional manufacturing sites.

Although it is usually desirable to
keep the product available, in some
cases this is not possible because of
the seriousness of the product defect.
Such defects may include a product
containing no active ingredient, in-
jectable products containing rubber
gasket material or metal shavings,
and products for intravenous injec-
tion containing particulate matter,
bacteria, or mold.

If a medically necessary product
cannot be manufactured domestical-
ly in sufficient quantity or quality to
avoid a shortage, FDA may have to
exercise enforcement discretion to
permit importation of the product
from a foreign manufacturing
source. This is done only when FDA
is able to collect specific and suffi-
cient information from the foreign
product manufacturer and when
there is a U.S. distributor for the
product. The product’s ingredients,
labeling, and manufacturing condi-
tions are reviewed by FDA, and strict
controls over distribution, process
changes, and adverse-event tracking
are established prior to U.S. distribu-
tion. For example, FDA permitted a
Canadian company to supply the
opiate antagonist naloxone hydro-
chloride when it was likely that U.S.
supplies of this lifesaving drug would
run out. Such decisions consider the
public health benefit versus the risk.
Information on such products will
always be less complete than that on
an FDA-approved product.

When FDA receives information
about a possible drug shortage, that
information is verified and evaluated
by the FDA drug shortage program.
FDA posts this information on medi-
cally necessary products on its drug
shortage Web site, noting that a
product will be in short supply or
that there is an allocation program
and giving a telephone number for
the company. The agency is limited
in what it can say; the term “manu-
facturer difficulty” may be used. FDA
also communicates with practition-

ers through its MedWatch program;
information is sent to health care orga-
nizations that can, in turn, transmit it
to their members. The FDA drug
shortage program can be contacted for
shortage questions via an e-mail ac-
count (drugshortages@cder.fda.gov).

Potential solutions
The primary objectives of this

stakeholders’ meeting were to (1)
identify and categorize potential so-
lutions to the problem of drug short-
ages and (2) create an imperative for
resolving the problem. During the
meeting, participants suggested po-
tential solutions. These were sorted
into six categories (Table 1). The par-
ticipants scored the categorized pro-
posed solutions for their potential
feasibility and impact. Table 2 pre-
sents the potential solutions in rank
order by the total of the average
scores for feasibility and impact.
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