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ABSTRACT: The looming threat of an influenza pandemic concerns government
officials worldwide as they attempt to address shortages and flaws in the vaccination
system. Currently, only two vaccine manufacturers are licensed for U.S. production.
This fact, combined with the complexity of production, has resulted in a supply that
can be easily interrupted. Policymakers are considering various options to spur
research and development, stabilize the supply of vaccines, and improve their priori-
tization and distribution.

*    *    *    *    *

Policy Context
Recent flu vaccine production problems have underscored the uncertainty
of an adequate and stable vaccine supply. For the 2004–2005 flu season, the
U.S. supply is about 65 million doses, compared with the 100 million expected,
due to the suspension of production at one of the two vaccine manufac-
turers licensed by the Food and Drug Administration. Mismatches between
supply and demand for vaccines in both directions have become common
occurrences in recent years.The social and economic consequences of
yearly influenza epidemics are significant. About 36,000 Americans die
each year from influenza, and approximately 200,000 are hospitalized.The
annual direct costs of medical care are estimated at $1 billion to $3 billion.
When compounded with the indirect costs to business of declines in
worker productivity (both from employee absenteeism due to illness and for
caring for family members), costs for the 2004–2005 season are expected to
total $20 billion.1

Challenges facing public health officials and vaccine manufacturers
are symptomatic of more general problems regarding vaccine supply, which
has resulted in shortages of major childhood vaccines in recent years. In

JULY 2005

For more information about this
study, please contact:

Mary Mahon
Public Information Officer
The Commonwealth Fund
1 East 75th Street
New York, NY  10021-2692
Tel  212.606.3853
Fax  212.606.3500
E-mail  mm@cmwf.org

Additional copies of this and

other Commonwealth Fund

publications are available online

at www.cmwf.org.

To learn about new Fund 

publications when they appear, visit

the Fund’s Web site and register to

receive e-mail alerts.

Commonwealth Fund pub. #832

This issue brief was prepared for The Commonwealth Fund/John F. Kennedy School of Government
Bipartisan Congressional Health Policy Conference, January 13–15, 2005.

http://www.cmwf.org
http://www.commonwealthfund.org
http://www.cmwf.org/emailalert/emailalert.htm
http://www.cmwf.org/emailalert/emailalert.htm


2 The Commonwealth Fund

2002, eight of the 11 recommended children’s vac-
cines experienced shortages. Further, the looming
threat of an influenza pandemic, akin to the 1918
Spanish Flu which killed up to 50 million people
worldwide and 600,000 Americans, concerns gov-
ernment officials worldwide, as they attempt to
prepare a response to such an outbreak while
addressing current shortages and flaws in the system.

Influenza Vaccine Production and State
of the Industry
Production of flu vaccine involves a complicated
series of interconnected processes, including indi-
viduals and organizations from both the public and
private sectors, domestic and international. In
2004, manufacturing difficulties at the Chiron
Corporation plant in Liverpool, England, cut the
U.S. supply in half—a loss of approximately 50
million doses.2

Vaccines are biologicals, and thus, unlike
drugs, rely on biological systems. Current flu vac-
cine manufacturing technology relies on growing
the virus strains in eggs, so-called egg-based pro-
duction.This process requires long lead times and
introduces variability and uncertainty into the
process not present in the predictable chemical
reactions used to produce drugs. For example,
some viruses grow better than others—in the
2000–2001 season, difficulty growing one of the
three strains led to a delay in the delivery of
influenza vaccine. Contamination (as occurred in
the 2004–2005 season at the Chiron plant) can
render batches of vaccine unusable.

Because the prevalent strains of flu change
each year, a new vaccine, containing a selection of
three strains, must be produced each year.3 The
Vaccine and Related Biological Products Advisory
Committee (an expert advisory committee to the
FDA) reviews the global influenza surveillance data
to make recommendations on the three influenza
virus strains to be included in the vaccine year.
Subsequently, public sector laboratories (e.g., FDA
and CDC) provide these seed strains to all influenza
vaccine manufacturers who then use their propri-

etary processes to produced the vaccines that are
distributed in late summer and early fall.

The production process has remained essen-
tially unchanged during the past 40 years.
Hundreds of thousands of eggs are needed per day
during the vaccine production cycle.These eggs
are eight-day fertilized eggs and therefore chickens
need to be lined up to produce the eggs for “just
in time” delivery. If a strain not included in the
vaccine emerges during the flu season, current
technologies make rapid production and surge
capacity next to impossible to achieve. Figure 1
details the annual production process.

The vaccine industry as a whole represents
less than 2 percent of all pharmaceutical sales.
Over the past 30 years, the number of vaccine
manufacturers licensed for the U.S. market has
declined from 30 to five.Today, only four compa-
nies make all 11 recommended children’s vaccines.
When vaccines are supplied by one manufacturer,
or at most a few, the likelihood for disruption of
the supply increases.

The consolidation of the entire vaccine
market may be related to the relatively low profit
margins on vaccines compared with other pharma-
ceuticals, though newer vaccines appear to be more
profitable for manufacturers than older products.6

Other factors thought to have made the overall
vaccine market less attractive to private industry
include concerns about regulatory requirements,
liability,7 as well as the large government presence
in the purchase of the majority of childhood vac-
cines.The federal contract price is often less than
half the private market price of the vaccine.

While the government plays a large role in
the purchase of most childhood vaccines, the flu
vaccine market is predominantly private: private
purchases make up between 85–90 percent of the
market, with government purchase accounting for
between 10–15 percent.The public purchase price
for the 2004–2005 season ranged from $6.80 to
$10 per dose,8 while private sector prices were
generally higher.The government contract price
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Table 1. Producers of Selected Vaccines for the U.S. Market, 20035

Number of Vaccine Producers

Haemophilus influenzae type b 3
Influenza 2
Hepatitis A 2
Hepatitis B 2
DTaP (Diphtheria and tetanus toxoids, and acellular pertussis) 2
MMR (Measles, mumps, and rubella) 1
Tetanus toxoid 1
Tetanus-diphtheria 1
Inactivated poliovirus 1
Varicella 1
Pneumococcal conjugate 1
Meningococcal 1
Pneumococcal polysaccharide 1

Figure 1. Outline of the Annual Process of Development, Manufacturing,
and Distribution of Influenza Vaccine4



for influenza vaccine is among the lowest of all
vaccines purchased by the government.9

Government reimbursement for administra-
tion of flu vaccine has increased in recent years.
As of January 1, 2005, the average reimbursement
to providers who deliver flu vaccine to a Medicare
patient will be $19, up from $11.71 in 2001.10

Despite increases in reimbursement, providers who
administer flu vaccines may lose money: a recent
study found that providers lose between $2.16 to
$34.56 per dose because of varying administrative
costs and Medicare reimbursement for influenza
administration. Some have suggested that third-
party payers should provide higher compensation
to offset such losses.11

While about a dozen manufacturers of flu
vaccine operate worldwide, only two are licensed
for U.S. production of inactivated injected vaccine:
France’s Sanofi-Aventis and California-based
Chiron Corporation.12 This fact, and the complex-
ity of production as discussed previously, has
resulted in a supply that can be easily interrupted.
Most recently, after the 2002–2003 flu season,
Wyeth, citing losses of over $50 million, millions
of unused doses, and the looming costs of updat-
ing its production facility to meet FDA standards,13

exited the market.14

Several factors can result in a mismatch
between supply and demand. Production glitches
such as contamination (2004–2005 season) and dif-
ficulties growing the virus (2000–2001 season)
have led to short-term shortages. Surges in
demand caused by public interest or concern over
access, an early and severe flu season (2003–2004
and 2004–2005 seasons) and expanded recommen-

dations for vaccination can all increase demand.
The first major innovation in flu vaccine,
MedImmune’s live intranasal vaccine launched in
the 2003–2004 season, experienced low demand.15

The past several years have seen disruptions
in supply, though in each case, excess vaccine
went unused and the costs were absorbed by
manufacturers.

Paradoxically, the flu vaccine market seems
to be growing. In 2004, the Centers for Disease
Control and Prevention’s Advisory Committee for
Immunization Practices (ACIP)18 recommended
universal flu vaccine for all children 6–23 months
old and the vaccine is likely to be recommended
for all Americans in coming years.Whether or not
the pull of a growing market will be enough to
entice manufacturers to enter the market is unclear.
It can take up to five years and cost hundreds of
millions of dollars to build a manufacturing facility
and have it inspected and approved.19 At the same
time, the move toward non-egg-based technolo-
gies20 may deter firms with these technologies from
making necessary capacity investments.21

Several firms in the U.S. and abroad are
experimenting with alternative production tech-
nologies in an effort to decrease the lead time and
reduce dependence on egg-based production.
Moving to cell-based culture (i.e., in human, mon-
key, or dog cells) could be especially helpful in the
case of a pandemic, when fast production and
surge capacity would be essential.22 The use of
reverse genetics, which would allow for more con-
sistent isolation of the desired vaccine strains, has
also been pursued as a way to improve the creation
of seed strains each year.

4 The Commonwealth Fund

Table 2. Surplus Flu Vaccine, 1999–200316

1999– 2000– 2001– 2002– 2003–
2000 2001 2002 2003 2004

Doses Produced 77.2 77.9 87.7 95.0 86.9
Doses Used 76.8 70.4 77.7 83.0 83.1
Surplus 0.4 7.5 10.0 12.0 3.817

Note: Numbers in millions.



Immunization Promotion and Disease Surveillance
The Advisory Committee on Immunization
Practices (ACIP) issues recommendations on the
annual vaccination schedule. In October 2004, the
CDC, in coordination with its ACIP, revised
guidelines on priority populations that should
receive limited supplies of vaccine, and then later,
in December, relaxed the recommendations to
include adults aged 50-64 and close contacts of
persons in high-risk groups.25 With the most
recent shortage, the CDC, in collaboration with
the sole manufacturer, Aventis, and the Association
of State and Territorial Health Officials, developed
a distribution plan to allocate available vaccines to
high-risk patients.

The CDC is responsible for disease surveil-
lance and therefore tracks influenza cases through-
out the season across the country.26 The Influenza
Branch of the CDC, in collaboration with hun-
dreds of centers, health departments, and epidemi-
ologists across the globe, determines when and
where influenza is circulating, detects the types of
circulating strains and changes in strains, tracks
influenza-related illnesses, and measures the impact
influenza has on deaths in the U.S.The CDC is
part of the World Health Organizations Global
Influenza Surveillance Network, which tracks the
emergence of flu strains in an effort to ensure the
timely recognition of pandemic strains and appro-
priate international responses.

Research and Development
The federal government plays an active role in
research related to influenza through the National
Institutes of Health (NIH), the CDC, and the
National Vaccine Program Office (NVPO), among
others. Recently, the NIH funded research to
determine the efficacy of a partial dose of
influenza vaccine. Researchers found that intrader-
mal administration resulted in the same or better
immunogenicity as the standard vaccine and route
of administration.27 Further, the NIH is concerned
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The Role of Government: Efforts to Stabilize
Vaccine Supply, Encourage Innovation, and
Prepare for Pandemic Influenza
The government, at the federal, state, and local
levels, is intimately involved in many aspects of the
flu vaccine supply, including regulation, immuniza-
tion promotion, disease surveillance, research on
new production technologies and optimal use of
existing doses, purchasing and distribution, public
policy, and pandemic preparedness.23

Regulation
The FDA’s Center for Biologics Evaluation and
Research (CBER) is responsible for approving
vaccines. As part of its work, the FDA inspects
manufacturing facilities and licenses manufacturers.
CBER also works closely with the CDC and
international officials to determine the strains to be
included in each year’s vaccine.

New approaches to vaccine development
will require close collaboration with the FDA.
Acting FDA Commissioner Lester Crawford has
remarked on the FDA’s support of new production
methods.Testifying before the Senate Special
Committee on Aging, Crawford highlighted fund-
ing requests to shift vaccine development to cell-
based culture and to provide for year-round
availability of eggs for the egg-based vaccine.
Further, Crawford discussed the FDA’s efforts
under the Current Good Manufacturing Practices
Initiative, in which the Agency is working with
industry to encourage new technologies to
improve the manufacturing process.24

Ensuring vaccine safety is tasked to the
FDA. Prior to market approval, the FDA reviews
all data submitted as part of a firm’s application
(Biological License Application, or BLA). Once
licensed, manufacturers are required to submit
samples of each lot of vaccine produced. Further,
in collaboration with CDC, the FDA collects data
on adverse events through the Vaccine Adverse
Event Reporting System (VAERS).



with basic R&D of new antivirals and cell-culture
technologies.

The National Vaccine Program Office has
been tasked with accelerating the development of
FDA-licensed cell-culture vaccines produced in the
United States. Cell-based vaccines, by shortening
the timeline of vaccine production and enhancing
ability to expand production capacity, would aug-
ment the supply in the event of an influenza pan-
demic.

Purchasing, Distribution, and the National Stockpile
In contrast to childhood vaccines, where public
purchase dominates the market, most flu vaccines
are purchased directly from the manufacturer or
through private distributors by state governments,
large employers and health plans, and private
physicians.Vaccine brokers may act as middlemen
between the manufacturers and end-purchasers.

There is no formal distribution network for
influenza vaccine, a fact that was made clear in the
most recent shortage. Because of the large private
purchase market, government officials have little
control over the ultimate distribution of vaccine.
Recommendations made by the ACIP have no
enforceability28 and discretion over vaccine use is
the purview of individual physicians and the poli-
cies of health plans, managed care organizations,
and insurers.29 A recent survey found that during
the fall of 2004, 37 percent of seniors and 54 per-
cent of adults with chronic conditions who
attempted to get the flu vaccine were unsuccessful.
Further, 51 percent of seniors and 63 percent of
chronically ill adults did not try to get the
vaccine.30

Purchases for the national vaccine stockpile
are funded through the Vaccines for Children
(VFC) program. Congress allocated $40 million to
this end for both FY2004 and FY2005.The stock-
pile is to be used in the event of a shortage, in
which case VFC-eligible children are given prior-
ity, though doses may be allocated to state and
local health departments.31

Public Policy and Stabilization of the Yearly Supply
The federal government has considered a variety
of options to stabilize the supply and encourage
manufacturers to remain in the market, including
stockpiling and addressing liability concerns.

One reason cited for the decline in number
of vaccine manufacturers in general is that of lia-
bility, which may discourage investment in vac-
cines. Influenza was recently added to the list of
vaccines covered under the Vaccine Injury
Compensation Program, which applies to all child
vaccines recommended by the Centers for Disease
Control and Prevention for routine administration
to children.32

Other options under consideration by the
government include a guaranteed purchase of vac-
cine each year, as well as government buybacks of
excess vaccine at the end of each season.

Pandemic Preparedness
Government officials, while trying to address cur-
rent supply issues, are increasingly focusing on
preparation for an influenza pandemic—the emer-
gence of a completely novel and virulent strain.
The Department of Health and Human Services
has awarded several grants for the production of
pilot lots of pandemic influenza vaccine as well as
commercial scale lot production of 2 million doses
of the vaccine, and for stocking chicken eggs to
produce flu vaccine year-round.

In August 2004, HHS released a draft plan
for the nation’s response should a pandemic
occur.33 The Government Accountability Office
notes that the draft plan “leaves decisions about the
purchase, distribution, and administration of vac-
cines open for public comment and for the states
to decide individually . . . [and] does not make rec-
ommendations for how population groups should
be prioritized to receive vaccines in a pandemic.”34

Legislative Action
In the wake of the recent influenza supply disrup-
tions, Congress included $100 million for R&D in
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new technologies for flu vaccine production in the
Consolidated Appropriations Act, 2005 (Public
Law No. 108-447).

Congress also held a number of hearings35 to
address vaccine supply concerns during the 108th
Congress. Issues raised at the hearings covered:

• Problems leading to current shortage
• Priority policies for available vaccines to ensure

that high-risk individuals receive vaccines in case
of shortage

• Vaccine distribution
• Tracking and surveillance of influenza activity as

well as delivery of vaccine at the local level (vac-
cine tracking system)

• Stabilizing the future vaccine supply
• Policies to encourage manufacturers to increase

supply and to enter the flu market as well as the
vaccine market in general

• The role of the FDA in regulating vaccine man-
ufacturers and inspection of plants (including
foreign inspection systems)

• The role of the pricing of vaccines in affecting
vaccine supply

• Price-gouging of influenza vaccine
• Role of liability concerns in the vaccine market
• Pandemic preparation

In general, the bills introduced in the 108th
Congress dealing with vaccine supply issues
focused on reforming vaccine distribution and
providing incentives to manufacturers. For exam-
ple, one bill would allow the Department of
Health and Human Services to seize vaccine sup-
plies in the event of an emergency, and would also
allow HHS to assess compliance with distribution
guidelines.Those bills addressing incentives faced
by manufacturers would provide tax credits to
those firms investing in vaccine capacity. None of
these bills received action.

Conclusion
The fragility of the influenza vaccine supply has
been of increasing concern. Policymakers, con-
cerned about the annual impact of influenza and

looking ahead to the potential impact of an
influenza pandemic, have considered various
options to spur research and development, stabilize
the supply, and improve prioritization and distribu-
tion of vaccines.
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Appendix B. Government Agencies Involved in Immunization

Health and Human Services (HHS)
National Vaccine Program Office (NVPO)
Coordinates vaccine-related activities in several HHS agencies; responsible for federal influenza pandemic
preparedness. http://www.hhs.gov/nvpo

National Vaccine Advisory Committee (NVAC).
NVAC advises the director of the NVPO on ways to achieve optimal prevention of human infectious
diseases through vaccine development, and provides direction to achieve optimal prevention of adverse
reactions to vaccines. http://www.hhs.gov/nvpo/nvac/

Centers for Disease Control and Prevention (CDC)
National Immunization Program (NIP)
Provides leadership for the planning, coordination, and conduct of immunization activities nationwide.
http://www.cdc.gov/nip/default.htm

Advisory Committee on Immunization Practices (ACIP)
Develops written recommendations for the routine administration of vaccines to the pediatric and adult
populations, along with schedules regarding the appropriate periodicity, dosage, and contraindications
applicable to the vaccines. http://www.cdc.gov/nip/ACIP/default.htm

Vaccines for Children Program (VFC)
Purchases vaccines for uninsured children, Medicaid recipients, Native Americans and Alaska natives, as
well as the national stockpile. http://www.cdc.gov/nip/vfc/Default.htm

Immunization Grant Program (317 grant program)
The 317 grant program works to ensure that children, adolescents, and adults receive appropriate immu-
nizations by partnering with health providers in the public and private sectors.Through this program,
established in 1963, the CDC provides federal grants to state, local, and territorial public health agencies
for program operations and vaccine purchases. http://www.cdc.gov/programs/immun04.htm

Food and Drug Administration (FDA)
Center for Biologics Evaluation and Research (CBER)
Responsible for ensuring the safety and efficacy of vaccines, including inspecting manufacturing plants
and granting licenses. http://www.fda.gov/cber/
Vaccines and Related Biological Products Advisory Committee (VRPBAC).
VRPBAC reviews and evaluates data concerning the safety, effectiveness, and appropriate use of vaccines
and related biological products that are intended for use in the prevention, treatment, or diagnosis of
human diseases, and, as required, any other product for which the Food and Drug Administration has
regulatory responsibility.The Committee also considers the quality and relevance of FDA’s research
program, which provides scientific support for the regulation of these products, and makes appropriate
recommendations to the Commissioner of Food and Drugs. http://www.fda.gov/cber/advisory/
vrbp/vrbpmain.htm

http://www.hhs.gov/nvpo
http://www.hhs.gov/nvpo/nvac/
http://www.cdc.gov/nip/default.htm
http://www.cdc.gov/nip/ACIP/default.htm
http://www.cdc.gov/nip/vfc/Default.htm
http://www.cdc.gov/programs/immun04.htm
http://www.fda.gov/cber/
http://www.fda.gov/cber/advisory/vrbp/vrbpmain.htm
http://www.fda.gov/cber/advisory/vrbp/vrbpmain.htm
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Appendix B. Government Agencies Involved in Immunization* (continued)

National Institutes of Health (NIH)
Supports both intramural (at NIH) and extramural research. http://www.nih.gov

Centers for Medicare and Medicaid Services (CMS)
CMS reimburses providers for a variety of vaccinations, including influenza. http://www.medicare.gov

Health Resources and Services Administration (HRSA)
Vaccine Injury Compensation Program (VICP)
Provides compensation for injuries caused by vaccination.The VICP is a no-fault alternative to the
traditional tort system for resolving vaccine injury claims.The VICP covers all vaccines recommended
by the Centers for Disease Control and Prevention for routine administration to children.
http://www.hrsa.gov/osp/vicp/INDEX.HTM

Advisory Commission on Childhood Vaccines (ACCV)
The Advisory Commission on Childhood Vaccines advises and makes recommendations to the Secretary
on matters related to VICP responsibilities. http://www.hrsa.gov/osp/vicp/accv.htm

Department of Defense (DOD)
Conducts research and development of vaccines, administers vaccines to personnel, retirees and their families
and veterans (through the Veterans Health Administration). http://www.vaccines.army.mil/

State and Local Governments
Responsible for establishing and enforcing school vaccination requirements, ensuring administration to
high-priority individuals, and tracking immunization.

* Sources: Sarah A. Lister. (2004). Influenza Vaccine Shortages and Implications. Congressional Research Service, RL32655; Institute of Medicine. (2004).
Financing Vaccines for the 21st Century;Web sites as referenced above.This list is not exhaustive.

http://www.nih.gov
http://www.medicare.gov
http://www.hrsa.gov/osp/vicp/INDEX.HTM
http://www.hrsa.gov/osp/vicp/accv.htm
http://www.vaccines.army.mil/
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