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medical practice, ultimately keep-
ing patients from receiving the
level of care they deserve and have
come to expect. Drug shortages
have therefore been a topic of
some discussion within the med-
ical profession.2

Recently, the supply of one
drug — the sterile injectable
drug propofol, a fast-onset, short-
acting sedative-hypnotic agent
used for the induction and main-
tenance of anesthesia or sedation
— has become critically low.? In
2009, there were three manu-
facturers making propofol: Teva
Pharmaceuticals, Hospira, and
APP Pharmaceuticals. In early
October 2009, Hospira recalled
multiple batches of its propofol
owing to the presence of partic-
ulate matter in the vials. In late

October 2009, Teva recalled mul-
tiple lots of its propofol owing
to possible microbial contamina-
tion. As of May 2010, Hospira had
not yet returned propofol to the
market and had expanded its re-
call to capture all product that
might currently be in customers’
inventories, and Teva recently an-
nounced that it would not be re-
turning to the market. This con-
fluence of events has left only one
company to supply propofol to the
entire U.S. market — an unreal-
istic expectation, given anesthesi-
ologists’ reliance on the drug.?
Although shortages can occur
with any drug, sterile injectable
drugs such as propofol are par-
ticularly susceptible. Data collect-
ed by the Drug Shortage Program
of the Food and Drug Adminis-
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tration (FDA) show that of 110
shortages that occurred in 2008,
39 involved sterile injectables
(35%), and in 2009, the propor-
tion rose to 73 of 157 drug short-
ages (46%) (see graph). In recent
months, there have also been
shortages of neuromuscular block-
ing agents (injectable vecuronium,
succinylcholine, atracurium, and
cisatracurium), as well as of
injectable metoclopramide, pro-
chlorperazine, and ephedrine.
Several factors can contribute
to shortages of sterile injectable
drugs, especially those that, like
propofol, have been on the market
for some time. A limited number
of companies are able to make
sterile injectable products, since
the process is complex and re-
quires a relatively long manufac-
turing lead time. In addition, since
a company’s production lines are
often used for many different
drugs, any interruption in manu-
facturing can affect multiple prod-
ucts. And many of these drugs
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FDA'’s Center for Biologics Evaluation and Research.

are purposely manufactured in
amounts that will satisfy current
demand, which means that the
supply chain has little, if any,
excess inventory. This streamlined
approach is efficient from a man-
ufacturing perspective, but a sud-
den change in either the supply
of or the demand for the drug
can have catastrophic clinical con-
sequences. If only a few compa-
nies make a drug and one of
them encounters a manufactur-
ing problem, the remaining com-
panies may not be able to meet
the demand.

In addition to these factors, a
larger economic reality can con-
tribute to drug shortages. When
a drug goes off patent and ge-
neric versions become available
or other companies develop com-
peting treatments, the drug’s
price generally decreases. If the
costs associated with making a
drug begin to outweigh the prof-
its, companies may wish to dis-
continue production of the drug

in favor of a newer, more profit-
able product. If the number of
companies making an older drug
decreases, and there is a delay
or problem in manufacturing,
shortages can and do occur.

No one can dispute the fact
that business competition has
substantial benefits and certain
drawbacks for health care. Fur-
thermore, these benefits and
drawbacks are intimately linked:
competition drives the cost of
drugs down; lower cost makes
medicines more affordable for
patients — a benefit to the pub-
lic; but then lower profits may
drive manufacturers to abandon
production of a drug in favor of
more profitable products, limit-
ing competition. Although limit-
ed competition gives companies
an incentive to continue making
a drug, ensuring continued access
for patients, it can also leave the
supply of certain drugs vulnera-
ble to shortages.

With patient care on the line,
the health care community should
quickly communicate with the
FDA when a drug shortage oc-
curs so that we can do every-
thing within our legal authority
to resolve the problem. (Drug
shortages may be reported to the
FDA by e-mail, at drugshortages@
fda.hhs.gov.) The FDA cannot re-
quire a company to start or to
continue manufacturing a drug or
dictate how much of a drug
must be manufactured, but we
work closely with the health care
community and the manufactur-
ers to identify and address short-
ages as they occur.

The FDA has been working
with the companies in question to
resolve the manufacturing prob-
lems with propofol. To fill the
gap in propofol supply, the agen-
cy has exercised its regulatory
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enforcement discretion and tem-
porarily allowed the importation
into the United States of the un-
approved drug Fresenius Prop-
oven 1%, a propofol product ap-
proved in other countries that is
similar to the formulation used in
this country. The FDA has in-
spected the manufacturing fa-
cilities producing Fresenius Prop-
oven 1% to ensure that they are
in compliance with current good
manufacturing practices and has
evaluated the quality of the for-
mulation to assure its safety.
These measures have ensured
that the health care community
continues to have access to
propofol.

Since patient safety is of par-
amount concern to the FDA, we
advise clinicians to continue to
scrupulously adhere to label in-
structions for the use of a drug,
even during a time of shortage.
Risks associated with misusing
a product cannot be ignored. Al-
though this advice is true for
drugs in general, it is especially
important for sterile injectable
products such as propofol. In the
case of propofol, the FDA has
received numerous reports over
many years of adverse events re-
sulting from multiple entries into
single-use vials of the drug. This
practice has resulted in life-threat-
ening illness due to contamina-
tion. In a recent instance, prac-
titioners at an endoscopy clinic
in Nevada used 50-ml single-use
vials of propofol to obtain mul-
tiple doses, contrary to label rec-
ommendations. Contamination of
these vials led to an outbreak of
hepatitis C infection, and approx-
imately 40,000 patients were ad-
vised to be tested for potential
infection with hepatitis B, hepa-
titis C, and HIV.* Patient safety
must remain the highest priority,
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and clinicians should carefully
consider the risks as well as the
benefits if they are considering
deviating from the safe-use in-
formation in a product’s label.
Drug shortages can have a
profound effect on patient care,
since they limit the treatment op-
tions available to prescribers and
patients. It is the responsibility
of everyone involved in the health
care system — the FDA, the
pharmaceutical industry, health
care institutions, and clinicians
— to identify shortages as quick-
ly as possible, before they become

critical. The agency posts notices
of shortages of medically neces-
sary drug products on its Web
site,> which is periodically updat-
ed with information provided
by the manufacturers regarding
timelines for availability and oth-
er information.

Disclosure forms provided by the au-

thors are available with the full text of this
article at NEJM.org.
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