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Background. The World Health Organization has recommended that all 124 countries currently using only
oral poliovirus vaccine (OPV) introduce at least 1 dose of inactivated poliovirus vaccine (IPV) before the global
withdrawal of serotype 2 OPV in 2016. A 1- or 2-dose schedule, potentially administered intradermally with
reduced antigen content, may make this affordable.

Methods. A systematic review and meta-analysis of studies documenting seroconversion after 1 or 2, full or
fractional (1/5) doses of enhanced-potency IPV was performed. Studies reporting the clinical efficacy of IPV were
also reviewed.

Results. Twenty study arms from 12 published articles were included in the analysis of seroconversion. One full
dose of intramuscular IPV seroconverted 33%, 41%, and 47% of infants against serotypes 1, 2, and 3 on average,
whereas 2 full doses seroconverted 79%, 80%, and 90%, respectively. Seroconversion increased with age at adminis-
tration. Limited data from case-control studies indicate clinical efficacy equivalent to the proportion seroconverting.
One fractional dose of intradermal IPV gave lower seroconversion (10%–40%), but after 2 doses seroconversion was
comparable to that with full-dose IPV.

Conclusions. Routine immunization with 2 full or fractional doses of IPV given after 10 weeks of age is likely to
protect >80% of recipients against poliomyelitis if poliovirus reemerges after withdrawal of OPV serotypes.

Keywords. inactivated poliovirus vaccine; IPV; poliomyelitis; immunogenicity; seroconversion; efficacy; eradi-
cation; endgame; antibody.

The Global Polio Eradication Initiative (GPEI) Strategic
Plan for 2013–2018 envisages globally coordinated
withdrawal of the live oral poliovirus vaccine (OPV),
based on the long-recognized need to prevent the
emergence and spread of vaccine-derived polioviruses
[1, 2]. Withdrawal will happen serotype by serotype,
starting with serotype 2 OPV (OPV2) by mid-2016,

given the global elimination of this serotype of wild po-
liovirus (the last naturally occurring case was reported
in India in 1999). Routine immunization programs will
therefore replace trivalent OPV with serotype 1 and 3
bivalent OPV, and serotype 2–containing OPV will no
longer be used during supplementary immunization
activities. Subsequent withdrawal of serotypes 1 and 3
will follow, contingent on the certified elimination of
transmission of these serotypes, such that OPV will no
longer be used as of 2019.

Global withdrawal of OPV will put the 124 countries
currently using a trivalent OPV schedule at risk of
outbreaks of poliomyelitis should poliovirus be reintro-
duced. In November 2012, the World Health Organiza-
tion Strategic Advisory Group of Experts (SAGE) on
Immunization therefore recommended that “all coun-
tries should introduce at least 1 dose of IPV in their
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routine immunization schedules to mitigate the risks asso-
ciated with the withdrawal of OPV2” [3]. Individuals vaccinat-
ed with IPV would be protected against poliomyelitis in the
event of an outbreak of vaccine-derived or wild-type poliovirus.
A degree of herd immunity would also be provided by this
vaccine, thereby limiting transmission of any reintroduced or
reemergent poliovirus. Following withdrawal of OPV2, but
before complete OPV cessation, IPV may provide additional
benefits in terms of boosting immunity to serotypes 1 and 3,
which could help wild poliovirus eradication, and preventing
vaccine-associated paralytic poliomyelitis (VAPP) in any sero-
negative individuals subsequently vaccinated with bivalent or
monovalent OPV.

A prerequisite for the universal adoption of IPV in routine
immunization is the availability of an affordable product [3].
The higher cost of manufacture and limited market volume has
meant that the price of stand-alone IPV is at least 10 times that
of OPV. Even with a larger market volume, the price of stand-
alone IPV is unlikely to drop much below US $1 per dose [4].
For this reason, the GPEI is supporting multiple strategies for
reduced-cost IPV, including evaluation of 1- or 2-dose schedules,
licensing of products with a reduced antigen content based on
intradermal delivery or the use of adjuvants, and pursuit of
cheaper production costs by using safer vaccine seed strains in-
cluding Sabin or further attenuated polioviruses (IPV manufac-
ture is traditionally based on inactivation of wild-type strains).
Over the timeframe envisaged for serotype 2 OPV withdrawal,
currently licensed stand-alone IPV is likely to meet most of the
demand from countries currently using trivalent OPV. The
budget for the GPEI Strategic Plan therefore includes funds to
support the universal introduction of 1 dose of IPV to routine
immunization schedules. Intradermal delivery of a fractional
(1/5) dose may also be an option if regulatory approval can be
obtained for a label change to include intradermal delivery
from a multidose vial. A reduced-antigen-content, alum-adju-
vanted product may also be achievable in the medium term de-
pending on licensing and regulatory approval [1]. Multivalent
vaccines containing IPV may be an option for some countries,
and in the longer term these vaccines may meet demand for
polio immunization in middle and low-income countries.
However, current pricing of these products, limited production
capacity, the absence of a hexavalent product containing whole
cell pertussis, and the need for 3 doses means that these prod-
ucts are unlikely to be an option in the medium term [4].

In the short term, countries currently using trivalent OPV
will need to make a decision on the most appropriate IPV
schedule and product. The evidence base for this decision is
limited in the case of 1- or 2-dose schedules, as most studies
have focused on immunization with at least 3 doses of IPV. A
single dose of IPV can prime individuals for a subsequent
booster in the event of an outbreak. It may also protect against po-
liomyelitis and poliovirus transmission, although the relationship

between priming and vaccine efficacy is not well understood [5].
In this article, I review the immunogenicity and effectiveness of 1-
and 2-dose IPV schedules given as a stand-alone or combination
product, at full or reduced antigen content via the intramuscular
or intradermal route to healthy children. I do not consider
>2-dose schedules, as there is an ample evidence base and expe-
rience with their use [6, 7]. This article is therefore intended as
a resource to decision makers considering the different policy
options for the introduction of IPV to routine immunization
before the global withdrawal of OPV serotypes that is planned
to commence in 2016.

SEROCONVERSION DATA

Studies reporting seroconversion after 1 or 2 full or fractional
(1/5) doses of IPV were identified through a systematic review
of published studies. The protocol for this review is described
in the Supplementary Methods. A total of 20 independent
study arms were identified in 12 published articles after screen-
ing 958 articles returned by a search of the Web of Knowledge
collection of databases (Supplementary Figure 1).

Single Dose
Seven studies were identified that reported seroconversion after
a single dose of enhanced potency IPV given by intramuscular
injection. These 7 studies included results from a total of 8 in-
dependent study arms (Supplementary Table 1). The overall
proportion of children seroconverting after a single dose was
33%, 41%, and 47% for serotypes 1, 2, and 3 respectively, al-
though there was significant heterogeneity among studies (χ2

test for heterogeneity, P < .001 for all 3 serotypes). In particular,
the proportion seroconverting was strongly dependent on the
age at administration for serotypes 1 and 2, ranging from 8%–
15% when given 1 week after birth, to 46%–63% when given at
4 months of age (Figure 1). This trend was less apparent for se-
rotype 3, with a nonsignificant, negative linear trend with age at
administration, although this was because of a single study with
poor serotype 3 immunogenicity of IPV given at 4 months of
age [9].

Three studies reported seroconversion after a single fraction-
al (1/5) dose of enhanced potency IPV administered via the in-
tradermal route, all using a needle-free device (Biojector 2000,
Bioject Medical Technologies). The overall proportion of chil-
dren showing seroconversion was 10%, 27%, and 10% for sero-
types 1, 2, and 3 respectively, significantly lower than that
observed after the full-dose product administered intramuscu-
larly (mixed-effects binomial regression P < .001 for all 3 sero-
types; Figure 1, Supplementary Table 1). In all 3 studies the
geometric mean titer (GMT) of poliovirus serum neutralizing
antibodies was lower after a single fractional dose of intrader-
mal IPV compared with children who received a full dose intra-
muscularly [9–11].
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Two Doses
Ten articles were identified that reported seroconversion after 2
doses of enhanced-potency IPV given by intramuscular injec-
tion in a total of 16 independent study arms. The overall pro-
portion of children seroconverting after 2 doses was 79%, 80%,
and 90% for serotypes 1, 2, and 3 respectively, with significant
heterogeneity among studies (χ2 test for heterogeneity, P < .001
for all 3 serotypes; Supplementary Table 2). Seroconversion in-
creased with age at which the first dose was administered, with
most studies showing at least 80% seroconversion for each sero-
type when the first dose was given at 10 weeks after birth or
later (Figure 2). An interval of 4 weeks between the first and
second dose was associated with a lower proportion of children
seroconverting compared with longer intervals between doses
(average seroconversion of 65%, 71%, and 87% for 4-week inter-
val compared with 90%, 89%, and 93% for a longer interval—

on average 9 weeks—for serotypes 1, 2, and 3 respectively,
although this was nonsignificant based on mixed-effects bino-
mial regression, P = .56, .084, and .59 for serotypes 1, 2, and 3,
respectively).

Four studies reported seroconversion after 2 fractional (1/5)
doses of enhanced potency IPV administered via the intra-
dermal route using either a needle and syringe or needle-free
device. The proportion of children showing seroconversion
was 63%, 74%, and 70% on average for serotypes 1, 2, and 3, re-
spectively, which was significantly lower than that observed
after the full-dose product was administered intramuscularly
(mixed-effects binomial regression, P < .001 for all 3 serotypes;
Supplementary Table 2). However, even for this limited sample
size, seroconversion appeared dependent on the age at adminis-
tration of the first dose and the interval between the doses
(Figure 2). Excluding the single study that administered a

Figure 1. Proportion of children seroconverting to each serotype after 1 dose of inactivated poliovirus vaccine (IPV), plotted against age at administra-
tion. A, Full-potency IPV given intramuscularly. B, Fractional (1/5) dose IPV given intradermally using a needle-free device. The dashed line shows the
maximum-likelihood linear trend (likelihood ratio test for trend P <.001, <.001, and .49 for serotypes 1, 2, and 3 in A, and P <.001, <.001, and .027, respec-
tively, in B). The error bars show the 95% confidence intervals for the data. Seroconversion was defined in each study as either a 4-fold rise in neutralizing
antibody titer compared with that expected based on the expected decline in maternal antibodies, or detection of neutralizing antibodies in children previ-
ously seronegative (see Supplementary Table 1 for details for each study). Seroconversion data from a study of IPV given at birth in India is shown with a
gray fill for serotypes 1 and 2 (A), as a high proportion of infants showed seroconversion to these serotypes in the control arm of the study where IPV was
not administered at birth [8]. Data from this study for serotypes 1 and 2 were therefore not included when estimating the best-fit linear trend.
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fractional dose of IPV at 6 and 10 weeks [11] increased the
average seroconversion to 82%, 83%, and 83% for serotypes 1,
2, and 3, respectively. Nonetheless, after 2 doses the GMT of
poliovirus-specific serum neutralizing antibodies remained lower
among children receiving fractional-dose intradermal IPV com-
pared with full-dose product intramuscularly in all studies that
directly compared these products—and this difference persisted
even after 3 doses [9–11].

PRIMING

Serum neutralizing antibodies are thought to be the major de-
terminant of protection against poliomyelitis, although cellular
immunity also plays a role [12]. The protective effect of anti-
body was determined during early attempts to prevent polio-
myelitis through the administration of gamma globulin [13].
Seroconversion is therefore the standard measure of protective

immunity against poliomyelitis following immunization with
IPV. However, it has also been argued that even in the absence
of detectable antibody, immunological memory following ad-
ministration of IPV may be sufficient to protect against polio-
myelitis [5, 14].

Recent data from Cuba suggest that immunological priming
develops in the majority (at least 90%) of children following
immunization with a single full intramuscular or fractional
(1/5) intradermal dose of IPV given at 4 months of age, despite
more limited seroconversion (range, 17%–63% depending on
serotype and route of administration; [9]). In this study, priming
was evidenced by rapid seroconversion, 7 days after administra-
tion of a subsequent dose of IPV at 8 months of age. A similar
anamnestic response was documented in at least 80% of infants
immunized with full-dose IPV at birth, when given a booster
dose at 6 months of age or older [15]. Earlier studies also
provided evidence for priming in the majority of children

Figure 2. Proportion of children seroconverting to each serotype after 2 doses of inactivated poliovirus vaccine (IPV), plotted against age at administra-
tion of the first dose. A, Full-potency IPV given intramuscularly. B, Fractional (1/5) dose IPV given intradermally using a needle and syringe or needle-free
device. The legend indicates the interval between the doses, and the error bars the 95% confidence intervals. The dashed line indicates the trend in sero-
conversion with age at administration of the first dose based on an exponential curve with intercept and asymptote estimated from the data using
maximum likelihood. The asymptote was constrained to be ≤100%. Seroconversion is defined as in Figure 1 (see Supplementary Table 2 for details for
each study). Data from the study in India with significant seroconversion to serotypes 1 and 2 in the control arm are shown in gray as for Figure 1 and ex-
cluded from the maximum likelihood curve fit [8].
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when immunized with different IPV preparations at 5 months
of age [16].

IMMUNEMEMORY

After 3 or 4 doses of IPV, including a booster dose in the second
year of life, serum neutralizing antibodies to poliovirus remain at
a detectable level in the majority of recipients for many years [6].
The titer of neutralizing antibody drops quite steeply—by ap-
proximately 10- to 100-fold—in the first 2 years after vaccina-
tion, but then declines more slowly in the subsequent decade
[17, 18]. Even in the absence of detectable antibodies, an anam-
nestic response to a booster dose can be observed at least 8 years
after a primary immunization series with IPV [19]. Furthermore,
in elderly individuals born before routine immunization against
poliomyelitis, similar memory responses are frequently observed
following challenge with IPV or OPV despite the absence of
serum neutralizing antibodies, presumably because of historic
exposure to circulating poliovirus [20, 21].

The extent of poliovirus neutralizing antibody decline fol-
lowing immunization with IPV has been shown to depend on
the degree of the response to the primary immunization series.
Administration of smaller quantities of antigen during primary
intramuscular immunization is associated with both a lower
initial titer of neutralizing antibody and reduced persistence of
detectable antibody [22, 23]. Furthermore, the lower titer of
neutralizing antibody in individuals immunized with fractional
doses remains apparent even after a booster dose with higher
antigen content [22]. However, there is no experience with the
long-term persistence of immunity following intradermal ad-
ministration of fractional doses of IPV. The GMT following im-
munization with 1–3 doses of fractional (1/5) dose intradermal
IPV is generally lower than that following full-dose intramus-
cular IPV and so it might be expected that titers would drop
below the threshold for detection earlier [9–11]. However,
whether this translates into lower protection against paralytic
poliomyelitis is unknown and will depend on the degree of pro-
tection offered by residual immune memory.

The duration of the primed state following a single dose of in-
tramuscular or intradermal IPV is also unknown. Anamnestic
responses following a booster dose have been observed in studies
up to 12 months after an initial single dose of IPV [15, 24].
Indeed, the extent of the antibody rise after boosting appears to
increase with an increasing interval between the priming and
booster dose up to about 6 months [24]. However, whether the
primed state following a single dose of IPV persists beyond 12
months in the absence of immune boosting is unknown.

PROTECTION AGAINST POLIOMYELITIS

The development of serum neutralizing antibodies detectable
at a dilution of 1 in 8 or higher is typically taken as a marker of

protective immunity against poliomyelitis following vaccination
with IPV [6]. Immunological memory developed after a
primary immunization series of 3–5 doses of IPV is also likely
to be protective even in the absence of detectable neutralizing
antibody in serum. The epidemiological observation of an
absence of poliomyelitis in countries with long-term routine
use of IPV supports this belief. Nonetheless, in some countries
an adult booster with IPV is recommended for travelers to
regions with continued poliovirus circulation.

It is less clear whether immunological priming after a single
dose of IPV is protective against paralytic disease. Jonas Salk,
the developer of IPV, believed that immunological memory fol-
lowing a single dose of IPV was protective against paralysis [5].
Analyzing poliovirus serology data from paralyzed and healthy
children before the introduction of vaccines, he noted that chil-
dren with antibodies only to serotype 2 appeared to be less
likely to become paralyzed by serotype 1 compared with naive
children [25]. He argued that this apparent heterotypic protec-
tion was analogous to homotypic priming by a single dose of
IPV in the absence of homotypic antibody. However, there are
limited data to support this argument, and Salk accepted that 2
doses of vaccine would be prudent when the first dose needs to
be given before 6 months of age [5].

In Hungary, campaigns with monovalent OPVs as a method
of poliomyelitis prevention were replaced in 1992 by routine
immunization with a single dose of enhanced-potency IPV
given at 3 months of age followed by 5 doses of trivalent OPV
[26, 27]. In 2006 this sequential schedule was replaced with one
based on IPV alone. No cases of VAPP were reported during
1992–2006, compared with 54 cases between 1961 and 1990
when only monovalent OPVs were in use [27]. This suggests
that a single dose of IPV provides some protection against po-
liomyelitis. However, challenge with attenuated poliovirus,
albeit at a high titer, is clearly different from exposure to the
highly adapted wild-type poliovirus.

There are limited epidemiological data on the protective ef-
ficacy of a single dose of enhanced potency IPV. In Senegal, a
case-control analysis during an outbreak of poliomyelitis in
1986–1987 resulted in an estimated efficacy of 36% after a single
dose, although with very broad 95% confidence intervals (CIs) of
0%–67% [28]. The efficacy of 2 doses in this same study was 89%
(95% CI, 62%–97%). In a pilot study of enhanced potency IPV
in the North Arcot district of southern India, the protective effi-
cacy of a single dose was estimated at 52% (95% CI, 10%–75%)
and of 2 doses at 67% (95% CI, 37%–83%) using a case-control
method applied to 210 cases reported during 1989–1992 (V. Balraj,
R. Samuel, T. J. John, A. Hall, personal communication [3 June
2013]). The effectiveness of a single dose of first-generation
IPV was inferred by Salk from the distribution of the number
of individuals with poliomyelitis reported to have received 0 or 1
doses during 1959 in the United States [23]. Although this case-
control analysis did not attempt to control for any confounders,
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the protective efficacy of a single dose was 44% and of 2 doses
was 82%, similar to that observed in Senegal and India. These
estimates are also quite similar to the observed proportion of
children seroconverting after a single dose of IPV (Figure 1).
However, they should be interpreted with some caution—it is
difficult to control for differences in exposure between cases and
controls, particularly where multiple serotypes may be circulat-
ing, and this can lead to underestimation of the degree of protec-
tion offered by vaccination. Nonetheless, it is clear that a single
dose of IPV is less effective than 2 doses against poliomyelitis.

There are no comparable studies with fractional-dose intra-
dermal IPV because this vaccine has not been used in large-
scale immunization studies.

DISCUSSION

A single, full dose of IPV administered intramuscularly at 3–4
months of age (corresponding to the second or third diphthe-
ria-pertussis-tetanus [DPT] visit in many countries) will sero-
convert approximately 50% of recipients. The limited data
available suggest the protective efficacy of this vaccine against
poliomyelitis would also be about 50%. The majority of recipi-
ents would also be immunologically primed (probably at least
90%), and they would therefore respond rapidly to a subse-
quent dose of vaccine. Earlier administration of vaccine results
in poorer seroconversion as a result of interference by maternal
antibodies [10, 11]. Coverage with the third dose of DPT is
somewhat lower than with the first dose, and this may be
marked in countries with poor overall routine immunization
coverage. Furthermore, vaccination is typically delayed—by a
median of 2 and 6 weeks for the first and third dose of DPT, re-
spectively, in low- and middle-income countries [29, 30].
Therefore, if possible, administration of IPV should occur at
the most appropriately timed visit, rather than be linked to de-
livery of a specific dose of DPT. Seroconversion may be higher
among children receiving the vaccine at older ages, but no
studies examined seroconversion after 1 dose beyond 4 months
of age. If VAPP prevention while bivalent OPV continues to be
used was of concern, then IPV could be given earlier [31].

Seroconversion is more limited after a single fractional (1/5)
dose of IPV administered intradermally, with approximately
10%–40% expected to seroconvert when this vaccine is given at
3–4 months of age. There is no experience with the clinical effi-
cacy of a single fractional-dose IPV, although it is also likely to
be lower than for full-dose product.

Two full doses of IPV will seroconvert at least 80% of chil-
dren when the first dose is administered at 10 weeks of age or
later. A similar proportion of children will be protected against
poliomyelitis based on available efficacy data. Seroconversion is
better if the 2 doses are administered >4 weeks apart, although
in the one identified study in which the first dose was given at
approximately 10 weeks and the second 4 weeks later,

seroconversion occurred in 94%, 88%, and 100% of 17 infants
[32]. These data therefore suggest that full-dose IPV given at
the second and third DPT visit would be sufficiently immuno-
genic to protect at least 80% of recipients from poliomyelitis, al-
though immunogenicity will be better where DPT is given later
than the 6-, 10-, and 14-week schedule implemented in many
countries (this is also apparent after 3 doses of IPV [33]). Alter-
natively, the first IPV dose could be given at the third DPT visit
and the second with measles vaccine at 9 months or there-
abouts. This may be favorable because the duration of protec-
tion offered by 2 doses of IPV has not been established,
although it is known that persistence of detectable serum neu-
tralizing antibodies to poliovirus is dependent on the strength
of response to the initial immunization series [22, 23]. A longer
interval between the first and second dose would result in
higher antibody titers and therefore potentially a more durable
response [24]. However, studies to formally establish the immu-
nogenicity of this schedule are required. The level of coverage
achieved with a measles vaccine given at 9 months should also
be taken into account when considering this option.

Only one identified study examined the immunogenicity of 2
fractional (1/5) doses of enhanced potency intradermal IPV
when the first dose was given after 10 weeks of age. This study
showed seroconversion in 94%, 98%, and 93% of infants receiv-
ing fractional-dose intradermal IPV administered with a
needle-free device at 4 and 8 months for serotypes 1, 2, and 3,
respectively, compared with 100%, 100%, and 99% of infants
receiving the full-dose product intramuscularly [9]. In general,
the seroconversion data suggest that comparable protection
against poliomyelitis would be offered by 2 doses of fractional-
dose intradermal IPV compared with that achieved with full-
dose product (approximately 80%; Figure 2). A note of caution
is required, however, as neutralizing antibody GMT was consis-
tently lower after fractional-dose product and the clinical effica-
cy of this vaccine has not been evaluated.

There are a number of limitations with the studies of serocon-
version included in the systematic review. First, in the presence of
maternal antibodies, seroconversion in the infant must be
defined with reference to the expected antibody titer at the time
of sample collection in the absence of vaccination. This is typical-
ly inferred from the titer measured at baseline and a half-life of
approximately 28–30 days. It is possible that this method will
over- or underestimate seroconversion if the decline in antibody
titer deviates from this pattern. Second, children may seroconvert
as a result of exposure to wild poliovirus or secondary spread of
vaccine poliovirus by children vaccinated with OPV. The former
is relatively rare, although it was clearly apparent in one study in-
cluded in the systematic review [8]. Secondary exposure to
vaccine poliovirus could have occurred in all studies based on
their date and location, with the exception of the 2 Cuban studies
that were timed to occur between national immunization days
with OPV [9, 11]. The proportion of children seroconverting in
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these 2 studies was consistent with the results from the other
studies after adjusting for the age at administration (Supplemen-
tary Tables 1 and 2). Finally, study staff could not be blinded to
the vaccine administered when fractional intradermal and full-
dose intramuscular IPV were compared. However, laboratory
testing was blind to the vaccine administered in at least 3 of the 4
studies, minimizing the risk of any potential bias.

IPV clearly induces herd immunity sufficient to eliminate
poliovirus transmission in high-income countries [34]. How-
ever, there is very limited experience of the impact of this
vaccine on poliovirus transmission in middle- and low-income
countries. Mucosal immunity induced by IPV against poliovi-
rus shedding in stool is significantly reduced compared with
OPV [35]. The impact of this vaccine in countries where polio-
virus transmission is more efficient could also be limited,
particularly if the fecal-oral route is important. Vaccination
coverage achieved by routine immunization programs in these
settings should also be considered when estimating the likely
impact of IPV on transmission of any reintroduced or reemer-
gent poliovirus. A recent mathematical modeling study suggest-
ed that routine immunization with IPV would be beneficial
under most outbreak scenarios, although rarely it could allow
“silent” transmission by preventing poliomyelitis but not polio-
virus shedding [36]. There was considerable uncertainty about
the degree of benefit, given limited data on the impact of IPV
on poliovirus transmission in different settings.

Irrespective of the degree of herd immunity provided by IPV,
it can clearly mitigate the health impact of any reintroduced or
reemergent poliovirus after the global withdrawal of OPV sero-
types, by protecting individuals from paralytic disease. A single
full dose of IPV given at 3–4 months of age is likely to protect
about half of recipients, while 2 full doses administered after 10
weeks of age would protect at least 80%. Therefore, in countries
at risk of poliovirus outbreaks, 2 doses are likely to be preferred
over a single dose. Fractional dosing may make this option more
affordable, and seroconversion after 2 doses was comparable
with the full-dose product (but not after 1 dose). However, there
is no programmatic experience with this vaccine, and its effec-
tiveness will depend on the feasibility of intradermal administra-
tion with needles or needle-free devices and the associated costs.

Supplementary Data

Supplementary materials are available at The Journal of Infectious Diseases
online (http://jid.oxfordjournals.org/). Supplementary materials consist of
data provided by the author that are published to benefit the reader. The
posted materials are not copyedited. The contents of all supplementary data
are the sole responsibility of the authors. Questions or messages regarding
errors should be addressed to the author.
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