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ntroduction

mmunizations represent a major success in public
health and their economic and health benefits have
been well documented.1,2 Therefore, it is unfortu-

ate that major shortcomings in the current system
hreaten a reliable supply of immunizations for the
merican population. The recent shortage of influenza
accine was yet another reminder of the continuing
eed to revamp the nation’s vaccine supply. Leading
rganizations such as the National Vaccine Advisory
ommittee (NVAC),3 the United States General Ac-
ounting Office (GAO),4 and the Institute of Medicine
IOM; www.nap.edu/books/0309089794/html)5 have
edicated considerable resources to studying this issue.
arget areas that have surfaced as important points of

ntervention have focused on the production, supply,
nd financing of vaccines. These issues will also reso-
ate in terms of future vaccine development against
ioterrorism agents. A cohesive approach to the effi-
ient manufacture and use of these vaccines is of
rowing concern. Under-utilization of existing vaccines
s a related concern, especially in terms of manufactur-
ng efficiency, and in terms of optimizing the utilization
f vaccines by at-risk groups during periods of short-
ges. All of these issues are important components of
he vaccine discussion and deserve further attention.

Over the past few years, shortages of vaccines against
iphtheria, tetanus, pertussis (DTaP, Td); measles,
umps, rubella (MMR); varicella; influenza; and pneu-
ococcus (pnuemococcal 7-valent conjugate vaccine)
ave occurred.3 In response, standard immunization
chedules had to be altered by the Advisory Committee
n Immunization Practices (ACIP) in order to ensure
hat vulnerable populations were given priority.6 The
actors that perpetuated these shortages included mat-
ers of production, distribution, and policy. For exam-
le the DTaP and Td shortages arose because of a series
f events that led to one manufacturer’s decision to
ease production.7 Plant modifications undertaken by
he manufacturers of MMR and varicella vaccines con-
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ributed to significant production interruptions.8

ther contributing factors to vaccine shortages in-
luded delays brought on by production-line shut-
owns that were necessary to bring manufacturing
lants into compliance with the current good manufac-
uring practices (cGMP), a set of Food and Drug
dministration (FDA) guidelines.3 Policy changes re-
arding the use of thimerosol also led to significant
lterations in vaccine production and led to greater
osts for some manufacturers.4

Another factor contributing to shortages has been
isproportionate demand. Unanticipated need follow-

ng the introduction of the pneumococcal vaccine led
o an under-supply of the Prevnar� vaccine.9 The
ecrease in the recommended age from 65 to 50 for

nfluenza vaccination,10 and the more recent concerns
egarding a more virulent influenza season has also led
o limited availability of the influenza vaccine as prod-
ct demand far exceeded supply. Other unique prob-

ems are associated with the production of influenza
accine that persistently places it in danger of shortage.
lmost annually the composition of this vaccine re-
uires alteration in order to incorporate new strains. A

ess-than-optimal yield during production with the new
accine can quickly lead to delays and shortages.

The application of new FDA regulations also has the
otential to interfere with supply. Starting in 1999, the
DA applied a more rigorous approach to evaluating
anufacturer compliance with cGMP. Manufacturers

ave expressed concern regarding a lack of clear com-
unication from the FDA regarding the specifics of

his new approach, which makes adherence more diffi-
ult. Other communication issues have arisen due to
he lack of advance notification given to the govern-

ent by manufacturers regarding impending short-
ges. This greatly diminishes the possibility of any
reparation that can be done to bridge a possible
hortage period. One interim management tool that
as been offered has been the use of national stock-
iles. The goal of these stockpiles is to maintain enough
accine supply to meet public needs for a 6-month
eriod. Currently only MMR and inactivated polio
accine (IPV) stockpiles have even partially approached
hat goal. Furthermore, policy and manufacturing
hanges due to reformulation, combination, or target-
ng of new age groups may cause currently stockpiled

accines to become obsolete. Lack of consistent com-

0749-3797/04/$–see front matter
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unication between key stakeholders, such as the FDA,
anufacturers, and individual states has also hampered

he development of an efficient stockpiling system.4

The high costs associated with vaccine research and
evelopment, and the relatively low revenues attained
ave given little incentive for manufacturers to enter
roduction.4 This poses significant problems as the
eed for new vaccines is likely to appear in light of the
hanging epidemiology of certain diseases, and due to
he heightened concerns regarding bioterrorism. The
ontinued uncertainty regarding which agents may be
sed and the timing of potential attacks are just a few of
he other unique challenges in terms of developing
accines against bioterrorism agents. In spite of these
ssues, vaccines have been developed against some, but
ot all, agents of bioterrorism.11–17 Other barriers that
ave prevented companies from entering into vaccine
evelopment include the uncertainty regarding the
emands of the market and the costs and time associ-
ted with clinical trials. Foreign clinical trials are ac-
epted under limited conditions for use in U.S. licen-
ure, but because there is no standardization of
egulatory requirements between countries, this is of-
en a difficult road to navigate. There is a push toward
tandardization or “harmonization” of these regula-
ions in regards to other pharmaceutical products, but
accines are not currently among them.4

The under-utilization of vaccines also has the poten-
ial for producing a virtual shortage since community-
ide disease prevention cannot occur if available vac-
ines are not optimally used. Optimizing utilization is
f utmost importance especially during periods of
hortage; further research in this area is paramount
hen addressing vaccine shortage. Organizations such
s the National Coalition for Adult Immunization18 and
he IOM19 have looked at the issue of barriers to
mmunization and under-utilization of vaccines. Both
ave found that community-wide education and inter-
ention are important in improving vaccine utilization.

ackground

n 2001, the U.S. Department of Health and Human
ervices (DHHS) requested that the NVAC identify
ossible causes of the supply shortages and develop
ptions for preventing future problems. The GAO also
onducted a similar investigation aimed at determining
hat factors had contributed to the recent shortages
nd what strategies federal agencies were considering
o help deal with disruptions in the vaccine supply. The
gencies used the involvement of experts and stake-
olders, visits to vaccine manufacturers, reviews of
egulations, analyses of vaccine supply problems, advi-
ory panel meetings examining vaccine shortages, and
nterviews with agency officials and other vaccine ex-
erts in developing their recommendations. Concur-

ently, the IOM undertook an evaluation of the financ-
ng infrastructure for immunizations. Their report
ound that the system for purchasing and administering
accines played an integral role in the strength and
rowth of vaccine supplies. Their recommendations
rovide innovative solutions that can improve many
spects of vaccine development including production,
upply, and utilization.

tatement

he American College of Preventive Medicine recog-
izes the many dangers of vaccine shortages and based
n the recommendations put forth by the NVAC, GAO,
nd the IOM, the College supports:

. The implementation of a new insurance mandate
combined with a government subsidy and voucher
plan for those vaccines recommended by the ACIP
as outlined by the IOM report. Components of this
plan would include:
a. Federal legislation mandating vaccination cover-

age by all public and private health plans.
b. A new federal subsidy to reimburse health plans

and providers for mandated vaccine costs and
administration fees.

c. A federally funded voucher system for vaccines
and administration fees for uninsured popula-
tions. The mandate, subsidy, and voucher system
would apply to vaccines with high societal benefit
in terms of their ability to prevent highly conta-
gious illnesses.

. The establishment of funding for a national stock-
pile to ensure that all vaccines recommended for
routine administration by the ACIP are present in
necessary quantities to meet demands for at least 6
months in the event of a shortage.

. The maintenance and extension of liability pro-
grams such as the Vaccine Injury Compensation
Program to include newly developed vaccines in
addition to coverage of all components of existing
vaccines, such as preservatives and additives.

. Advance notification by vaccine manufacturers to
the DHHS and the ACIP regarding the desire to
withdraw from production or the possibility of short-
ages due to manufacturing delays.

. Streamlining the production and regulatory pro-
cesses of the FDA with a thorough review of the
current regulatory standards.

. Further research regarding improving the utiliza-
tion of vaccines.

. Ongoing evaluations of existing programs aimed at
improving utilization, with federal funding for a
nationally based expansion of those projects found
to significantly improve utilization rates.

. Improved communication between national intelli-
gence and public health to better understand the
need and societal benefit of specific vaccines against

bioterrorism agents.

Am J Prev Med 2004;26(4) 373
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. Consensus on an economic model that will effec-
tively determine the societal benefit of future vac-
cines including those directed against bioterrorism
agents in order to determine the need for such
vaccines in addition to aiding in setting an effective
federal subsidy price.

ationale

accine shortages have led to an increased risk for
reventable disease. Identifying and remediating the
auses of these shortages are necessary in securing the
ation’s health. Maximizing vaccine utilization is also
aramount in disease prevention. Success has been
oted by projects aimed at improving utilization rates

hrough the use of community-based campaigns20,21

nd may provide a model for expanded implementa-
ion. Meanwhile, the potential for a bioterrorism event
ontinues to pose a significant threat. These events are
rought with significant uncertainty; discussions re-
arding further development and production of biot-
rrorism vaccines will benefit greatly from a thorough
conomic evaluation.22

The NVAC, GAO, and the IOM through exhaustive
esearch have identified strategies for preventing future
accine shortages and further strengthening the immu-
ization system. These innovative recommendations
rovide an important approach to dealing with vaccine
hortages and are therefore supported by the American
ollege of Preventive Medicine.

he views expressed in this position statement are those of
he American College of Preventive Medicine. Seira Kurian,

D, MS, Debra S. Blog, MD, MPH, and Kevin Sherin, MD,
PH, CPE, wrote this statement on behalf of the College.
CPM’s Prevention Practice Committee provided guidance
n the development of the statement. It was adopted by
CPM’s Board of Regents on November 14, 2003. These views
o not reflect the position of the American Journal of Preventive
edicine.
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