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PERSPECTIVE

Encouraging The Development Of New Vaccines
R&D subsidies for new drugs to treat rare diseases are much larger
than those for new vaccines to prevent more common diseases.

by Henry Grabowski

ABSTRACT: Investment in the development of new vaccines is suboptimal. Changing this
situation requires a creative blend of "push" and "pull" strategies. One successful policy
model is the Orphan Drug Act, whose key features include large research and development
(R&D) tax credits as well as Food and Drug Administration (FDA) counseling and priority re-
view. Such supply-side R&D incentive provisions can be combined with demand-side man-
dates and vouchers to encourage development of new vaccines. Guaranteed-purchase
funds and other pull mechanisms are useful supplementary incentives in the cases of
vaccines for bioterrorism and neglected diseases of poverty.

MARK PAULY does a good job of ana-
lyzing the tensions and conflicting
incentives across various constitu-

ent groups in the supply and development of
vaccines.' I focus my comments here on issues
and policies relating to the development of
new vaccines. In an earlier analysis, John
Vernon and I found that vaccines were char-
acterized by rich scientific opportunities at
the discovery level and important efforts in
the early clinical phases.^ However, vaccine
innovation has been hampered by the need for
large up-front spending on clinical trials and
plant facilities combined with uncertain
prospects for economic returns. Vaccine reve-
nues and prices are increasingly driven by
government purchasing programs designed
to minimize public spending. This has ampli-
fied these economic uncertainties.^

IOM Proposal: A 'Pull' Strategy
Given vaccines' favorable public health

properties, there is reason to beheve that there
is underinvestment in new vaccine develop-

ment under U.S. institutional and policy re-
gimes. The Institute of Medicine (IOM) pro-
posal for a pubhcly funded mandate and a
precommitment to price new vaccines in pro-
portion to their social benefits addresses this
underinvestment.'' From an economic incen-
tive perspective, the proposal contains many
laudable features. If implemented, it would
lead to larger markets, higher margins, and an
increase in private research and development
(R&D) investments.

• Time problem. One potentially serious
flaw in the IOM proposal is the time inconsis-
tency problem. The R&D process for new vac-
cines and drugs generally takes more than ten
years, requires high up-front spending, and is
subject to high rates of project attrition.' The
proposal therefore raises the problem of how
to preeommit future government bodies to a
pricing process that is creditable to current
R&D investors. In a different context, Michael
Kremer and colleagues have suggested ap-
proaches to solving this problem for a malaria
vaccine that involve escrow accounts or other
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contractual arrangements.^ Whether this
would work in the current context, given the
scale and scope of the IOM proposal, remains
debatable.

• Potential Impact on prices. Given the
current public climate regarding drug prices
and profits, it is easy to see how, if the IOM
proposal were enacted, high vaccine prices for
socially beneficial vaccines could become a fo-
cus of future federal poHcy deliberations.' One
could envision government budgetary pres-
sures combined with the appearance of wind-
fall profits on vaccines leading to a downward
spiral in prices. This would lead to a lower per-
centage of the social benefits being covered
than initially projected to developers of new
vaccines. This possibility could then undercut
the credibility of the program to prospective
innovators. The likely focus on budgeted dis-
tributional consequences is consistent with
the different perceptions and objectives of the
various stakeholder groups discussed in
Pauly's paper.

Orphan Drug Act: 'Push' And 'Pull'
Strategies

Other alternatives to increase R&D invest-
ment in vaccines could involve push strategies
that subsidize research inputs or lower R&D
costs. One successful pohcy measure involving
both push and pull mechanisms is the Orphan
Drug Act (ODA) of 1983. It was designed to in-
crease R&D investment incentives for rare dis-
eases and illnesses—those with a prevalence
of fewer than 200,000 U.S. patients.^

The ODA contains three provisions to
lower R&D costs. First, it estabhshes a 50 per-
cent tax credit on clinical trials for orphan
drug indications. Second, it includes a modest
clinical research grant program targeted to the
earlier stages of development. Third, it re-
quires FDA advice and counseling to sponsors
on acceptable research protocols for orphan
drug development. These R&D push provi-
sions are combined with one pull incentive: a
guaranteed seven-year market exclusivity that
runs concurrently with any patent-exclusivity
terms applicable to particular drugs.

• Potential principal-agency problems.

While pull strategies have time inconsistency
issues, push strategies are subject to potential
principal-agency problems. In particular, push
mechanisms that subsidize research inputs are
subject to problems of asymmetric informa-
tion and moral hazard incentive. This is partic-
ularly true if government officials determine
what projects should be funded through a cen-
tralized decision-making process.' However,
the ODA's primary incentive of a 50 percent
tax credit is designed to moderate these prob-
lems. In particular, the developers of desig-
nated orphan drugs still have to put up 50 per-
cent of the funds for the clinical trials.
Furthermore, the program operates in a decen-
tralized market fashion rather than relying on
a centralized funding approach in which gov-
ernment officials pick the winners and losers.

• Impact on new drug approvals. The
FDA states that "more than 200 drugs and bio-
logical products for rare diseases have been
brought to market since 1983. In contrast, the
decade prior to 1983 saw fewer than ten such
products come to market."'" As of December
2004, the FDA had granted 1,432 orphan drug
designations to pharmaceutical compounds,
making the clinical trials for these orphan in-
dications eligible for tax credits and other
benefits. In addition, there have been 265 or-
phan drug approvals." Almost half of these ap-
provals have been for new molecular entities
(NMEs) or new biopharmaceuticals.'-^

These data suggest a similar probabihty of
success for orphan drug approvals as that for
nonorphan indications. In particular, FDA
data indicate that 18.5 percent of total orphan
drug designations are approved. This com-
pares with a 21.5 percent probability of suc-
cess observed by Joseph DiMasi and col-
leagues for drugs entering clinical trials in the
1980s and early 1990s.'3

• Smaller trial sample. An analysis of
data from several orphan drug approvals also
indicates that fewer subjects are typically
needed for FDA approval than is the case for
nonorphan drugs.'"* It is probably infeasible to
approve vaccines on the basis of smaller dini-
cal trial populations, given their administra-
tion to large populations after approval. How-
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ever, push strategies such as substantial R&D
tax credits, FDA counseling on acceptable
protocols, rolling submissions of applications
for marketing approval, and priority review of
the clinical trial data seem appropriate for vac-
cines with high expected benefit costs and
cost-effectiveness properties.

• Revenues. An analysis of the revenues
of orphan drugs introduced in the early 1990s
indicates that sales after ten years on the mar-
ket for new orphan drugs are only about one-
fifth of those for nonorphan indications. The
majority of orphan drug introductions had
peak-year sales well below $100 million in
value." Clearly, the application of the R&D tax
credit and special FDA approval provisions
have been instrumental in lowering R&D
costs and encouraging increased investment in
drugs for orphan indications with limited
market sales.

One area where the ODA has not provided
very strong incentives is new drugs and vac-
cines for the neglected diseases such as malaria
and tuberculosis that affect poor countries.
Given their low prevalence in the United
States, diseases that predominantly affect poor
countries are technically ehgible for all of the
incentive provisions of the ODA. However, de-
veloping countries lack the resources to afford
these medicines, with many devoting as little
as $2 per capita per year to heath care.'* Hence,
some form of pull mechanism becomes a nec-
essary complement to the ODA to increase
R&D incentives.

The Pull Mechanisms Working Group has
proposed a guaranteed purchase fund for a
new malaria vaccine.'̂  Using funds from phil-
anthropic sources, the purchase fund is de-
signed to provide a competitive market return
to the innovator. However, the vaccine would
be distributed for a modest copayment in eliigi-
ble developing countries. Another puU mecha-
nism that has been analyzed in this context in-
volves a voucher for priority review of a new
drug application of a company's choice in ex-
change for developing a drug for a neglected
disease that is made freely available to all pro-
ducers.'^

Project Bioshield: 'Push' And 'Pull'
Incentives

Vaccines and drugs to address bioterrorism
threats is another case in which existing mar-
kets are unable to sustain long-term R&D ef-
forts. The U.S. Congress recently approved the
Project Bioshield Act of 2004. It contains both
push and puU incentives to deal with bioter-
rorism threats such as anthrax, ebola, and
smallpox. The legislation authorizes a $5.6 bil-
lion government fund over a ten-year period to
purchase vaccines and drugs that will be
stored in a strategic national stockpile.

A key puU mechanism in Project Bioshield
is that the government can enter into con-
tracts up to eight years before expected FDA
licensing." At this point, however, there are
several concerns that affect its long-term cred-
ibility to innovators: how prices will be deter-
mined, how the specifications of the final
product will be defined to earn Bioshield's
contractual payments, and concerns about Ha-
bOity, patents, and opportunity-cost issues.^"

As PAULY'S PAPER EMPHASIZES, any
proposal designed to improve R&D
incentives for new vaccines must re-

ceive support from important shareholder
groups. This will likely require a creative
blend of push and pull strategies. It is ironic
that R&D incentives for rare diseases receive
large subsidies and priority treatment in the
United States, whereas those for vaccines
with broad-based social benefits are subopti-
mal.

The Orphan Drug Act could be a useful
model for vaccines, particularly from the per-
spective of pohtical and economic feasibihty
R&D tax credits as well as FDA counseling
and priority treatment have been its key com-
ponents. They could also be key elements of a
new pubhc program to stimulate R&D invest-
ment in vaccines. This could be combined with
federal mandates and vouchers on the demand
side to insure higher utilization levels. Under
this approach, the government would con-
tinue to be a major purchaser of vaccines
alongside the private sector. Negotiated prices
for new vaccines would presumably reflect
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both R&D subsidies and expected social ben-
efits. Guaranteed purchase funds and other
pull mechanisms could be available as supple-
mentary measures for special circumstances
such as diseases of poverty and for bioterror-
ism threats where markets are limited or non-
existent.

The author is indebted to Boh Cook-Deegan, JeffMoe,
and Kevin Schulmanfor many insightful discussions
and references onpuhlic health questions and issues.
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