
Shingles Vaccine: Effective and Costly or Cost-Effective?

The epidemiology and clinical impact of the varicella-
zoster virus (VZV) changed dramatically with the in-

troduction in 1995 of the varicella vaccine, after which the
incidence of varicella in children plummeted (1). Never-
theless, the entire adult U.S. population remains at risk for
shingles, a late complication of earlier varicella infection,
and that risk is likely to increase as the baby boom gener-
ation ages and life expectancy increases. Shingles is charac-
terized by a painful vesicular eruption in a dermatomal
distribution and is caused by the reactivation of latent
VZV in sensory ganglia. Approximately 25% of the U.S.
population will have a shingles episode during their life-
time. Risk for occurrence is greatest in immunosuppressed
persons and elderly persons, with the increased risk accel-
erating from 50 years of age. Among patients with shingles,
10% to 33% develop postherpetic neuralgia (PHN), a
chronic and often severely painful condition with no effec-
tive treatment. The risk for PHN after shingles increases
with age, especially after 60 years of age (2).

Fortunately, a new vaccine (Zostavax, Merck & Co.,
Whitehouse Station, New Jersey) specifically targets shin-
gles. This vaccine was evaluated in a major phase III trial
that involved 38 546 persons 60 years of age or older (3).
The vaccine reduced the risk for shingles and PHN by
51% and 67%, respectively, suggesting added benefits to
persons who develop shingles despite being vaccinated.
The efficacy against shingles decreased with the age of the
person vaccinated to 18% for persons 80 years of age or
older, although this small benefit may be particularly im-
portant because the oldest group is probably the most vul-
nerable to shingles and its sequelae. Protection declined
somewhat during the first year after vaccination but re-
mained stable for the final 3 years of follow-up. The vac-
cine seemed safe in the 19 270 persons vaccinated. The
cost for the 1-dose vaccine is $150.

Vaccine prices (4) have risen for all vaccines, with
more recently developed vaccines among the more expen-
sive. Manufacturers attribute the increased prices partly to
the higher costs of conducting clinical trials, the larger
studies needed to evaluate new vaccines, and an unpredict-
able fluctuating market. Adult vaccine costs are approxi-
mately $11 to $15 for influenza, $24 for pneumococcus,
$180 for the 3-dose series of hepatitis B, $120 for the
2-dose series of hepatitis A, and $134 for the 2-dose series
of varicella.

Is using the new VZV vaccine “worthwhile”? The cur-
rent standard for such evaluation is an economic analysis,
specifically a cost-effectiveness analysis. In this issue, Horn-
berger and Robertus’s study (5) is such an analysis. The
authors use a method that conforms to accepted standards
of economic analysis. It takes a societal perspective and
expresses results as costs per quality-adjusted life-year
(QALY) gained. In conducting such analyses, the investi-

gators’ choice of structural framework, assumptions used,
and values assigned can make an enormous difference in
the conclusions.

Hornberger and Robertus did an excellent job in high-
lighting the uncertainties of their study. In their sensitivity
analysis, they demonstrate that assumptions about age dis-
tribution of the vaccinated population, cost of the vaccine,
QALY weights assigned to zoster and PHN, and duration
of vaccine efficacy each substantially alter the cost per
QALY results independently (see Hornberger and Rober-
tus’s Figure 3). Some key variables are known. The vaccine
price is now set, and experts could reach agreement about
the assumed age distribution of vaccinees. Other variables
are not known, such as consensus on the value of averted
pain from shingles and PHN, although intangible factors
like this represent the greatest costs of these conditions.
Moreover, the durability of protection is speculative at this
time. Therefore, we must interpret the cost–utility ratios
proposed in the analysis with substantial caution.

While these factors, inherent to any cost–utility anal-
ysis of shingles, probably dominate the uncertainties in
Hornberger and Robertus’s study, other costs and benefits
of shingles and shingles vaccine are hard to measure and
may also contribute to the uncertainties. In its current for-
mulation, shingles vaccine requires freezer storage. Many
internists and family physicians are unfamiliar with such
frozen products, and therefore, added up-front costs might
include training, purchase of freezer units, and initial vac-
cine losses. Other costs that Hornberger and Robertus did
not consider separately from vaccine cost were for vaccine
administration, patient travel time, time receiving vaccine,
and treatment of adverse events. The authors used the hu-
man capital approach to placing a monetary value on the
time spent at less than full health. By only valuing time
according to work productivity, the authors do not capture
the value of leisure time, which is so important in this
target population that is mostly retired. Furthermore, the
analysis does not account for increases in the retirement
age that are projected by many analysts, nor does it account
for the projected increases in the incidence of shingles and
PHN as the average age of the population increases.

The uncertainties in Hornberger and Robertus’s anal-
ysis notwithstanding, what do we mean by “cost-effective”?
A conventional threshold for cost-effectiveness has been
$50 000 per QALY or less (6). This threshold is largely
arbitrary, although the cost per QALY of widely accepted
practices probably influences it. The threshold has crept
upward toward $100 000 per QALY as more therapies and
procedures enter common medical practice at much greater
dollars per QALY saved. Many examples are found on the
Tufts-New England Medical Center Cost-Effectiveness
Analysis (CEA) Registry (7). The World Health Organiza-
tion suggests that the threshold for cost-effectiveness
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should be 3 times the gross domestic product per capita,
which would be $94 431 for the United States (8). By this
standard, the shingles vaccine in Hornberger and Rober-
tus’s study is in an intermediate cost-effectiveness category,
at least at its current price and with the assumptions in the
authors’ model.

We can expect more economic analyses of the herpes
zoster vaccine that use variations of this technique and
make different assumptions. Physicians who have treated
patients with shingles will want to use this vaccine and
have it reimbursed by third-party payers. So will many of
us who are 60 years of age or older. All interested parties
would be reassured if this effective and seemingly safe vac-
cine, used for a relatively common and often debilitating
condition, were also shown to be cost-effective. Given the
many uncertainties, the conclusions about cost-effective-
ness remain to be definitively demonstrated. But even be-
fore economic conclusions are established, policymaking
bodies may decide to make a recommendation for routine
administration of the shingles vaccine, and insurers may
follow by providing insurance coverage for the vaccine.
They will be making a “willingness-to-pay” determination
based on a common recognition of disease burden, vaccine
efficacy, safety, and consumer need.
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