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Background. A new inactivated polio vaccine made from Sabin strains (sIPV) was developed as part of the global polio eradi-
cation initiative.

Methods. This randomized, double-blind, active-controlled, phase 2/3 seamless study was conducted in 2 stages. Healthy infants 
aged 6 weeks were randomly assigned to receive 3 doses of 1 of 4 study vaccines at 6, 10, and 14 weeks of age (336 received low-, 
middle-, or high-dose sIPV, or conventional IPV [cIPV] in stage I, and 1086 received lot A, B, or C of the selected sIPV dose, or cIPV 
in stage II). The primary outcome was the seroconversion rate 4 weeks after the third vaccination.

Results. In stage I, low-dose sIPV was selected as the optimal dose. In stage II, consistency among the 3 manufacturing lots of 
sIPV was demonstrated. The seroconversion rates for Sabin and wild strains of the 3 serotypes after the 3-dose primary series were 
95.8% to 99.2% in the lot-combined sIPV group and 94.8% to 100% in the cIPV group, proving the noninferiority of sIPV compared 
to cIPV. No notable safety risks associated with sIPV were observed.

Conclusions. Low-dose sIPV administered as a 3-dose vaccination was safe and immunogenic compared to cIPV.
Clinical Trials Registration. NCT03169725.
Keywords.  inactivated poliovirus vaccine; Sabin vaccine; vaccine immunogenicity; safety; health, infant.

Since the World Health Assembly resolved to eradicate poli-
omyelitis worldwide in 1988 [1, 2], the number of poliovirus 
cases worldwide has decreased by more than 99%, from an es-
timated 350 000 cases in 1988 to 175 reported cases in 2019 [1, 
3], but the virus remains endemic in a few countries [1, 4–6]. 
There is no cure for poliomyelitis; it can only be prevented with 
poliovirus vaccines, and the worldwide reduction in incidence 
is largely attributed to vaccines. There are 2 types of vaccines for 
polio: an inactivated polio vaccine (IPV) and an oral polio vac-
cine (OPV) [7]. IPV and OPV are both effective in preventing 
polio disease. However, the use of OPV can cause rare cases 

of vaccine-associated paralytic poliomyelitis, as well as a sig-
nificant resurgence of poliomyelitis cases due to circulating 
vaccine-derived poliovirus [8, 9] and low vaccination coverage 
in some countries [10, 11]. For this reason, the core of the Polio 
Eradication and Endgame Strategic Plan implemented by the 
Global Polio Eradication Initiative is to introduce IPV into rou-
tine immunization programs worldwide, as a replacement for 
OPV [2, 12, 13].

However, the production of conventional IPV (cIPV) with 
wild poliovirus strains poses higher biosafety risks compared 
to OPV, primarily because cIPV uses virulent wild poliovirus 
strains [12, 14, 15]. Therefore, IPV development using attenu-
ated strains such as the Sabin virus, which carries a relatively 
lower biosafety risk in case of its escape from the manufacturing 
facility, has been coordinated by the World Health Organization 
(WHO) [5, 16–18]. In response, Intravacc (Institute for 
Translational Vaccinology, Bilthoven, Netherlands) developed 
an IPV from Sabin strains (sIPV) suitable for up-scaling and 
technology transfer [19]. In sIPV clinical studies conducted by 
Intravacc [15, 20, 21], sIPV was well tolerated in healthy adults 
and induced promising immune responses against Sabin and 
wild strains when administered as 3 primary courses in infants.
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LG Chem, Ltd (Seoul, Republic of Korea) received technology 
transfer from Intravacc to develop a new sIPV (LBVC) in its 
clinical development program. In this study, we aimed to eval-
uate the safety and immunogenicity of the new sIPV compared 
to cIPV given as a 3-dose vaccination in healthy infants, and to 
determine the optimal dose of sIPV (stage I). Furthermore, in 
stage II, we aimed to demonstrate lot-to-lot consistency among 
the 3 manufacturing lots of sIPV and noninferiority of the new 
sIPV compared to cIPV in terms of immunogenicity, and eval-
uate the safety of sIPV compared to cIPV.

METHODS

Study Design

This study was a multicenter, randomized, double-blind, active-
controlled, parallel-group, phase 2/3 seamless study. This study 
design combined 2 separate trials: a phase 2 study (for dose se-
lection) designated as stage I and a phase 3 study (for immu-
nogenicity confirmation) designated as stage II. At the end of 
stage I (phase 2), the optimal dose of sIPV was selected based 
on the results of the interim analysis (stage I). Next, the study 
proceeded to stage II with the determined optimal dose, new 
infants were recruited for stage II, and participants in stage 
I did not contribute to any analysis for stage II. Stage I was con-
ducted at 3 centers in Thailand and the Philippines; stage II was 
conducted at 10 centers in the same countries. The study was 
conducted in compliance with all relevant ethical codes and 
principles of Good Clinical Practice, and it was approved by 
the independent ethics committee/institutional review board of 
each study center. The study was registered at ClinicalTrials.gov 
(NCT03169725).

Participants

Healthy infants aged 6 weeks (42–56  days) were recruited. 
Written informed consent was obtained from the parents or le-
gally authorized representatives of the infants before screening 
the participants. The main exclusion criteria included (1) a 
medical history of febrile, acute, or progressive illnesses; and 
(2) known or suspected immune disorders or received immu-
nosuppressive therapy. The full list of inclusion and exclusion 
criteria is provided in the Supplementary Material.

Randomization and Blinding

Eligible participants were randomly assigned to 1 of 4 study 
groups (low-, middle-, or high-dose sIPV group, or a cIPV 
group in a 1:1:1:1 ratio in stage I  [phase  2], and lot A, lot B, 
or lot C group of the selected sIPV dose in a 1:1:1 ratio or a 
cIPV group in stage II [phase  3]). Randomization was per-
formed through central randomization using an interactive web 
response system, and the random sequence was generated by 
an independent statistician based on a preset block length of 
8. Study vaccines were administered by unblinded independent 
nurses in a separate room. Other site staff, participants, their 

parents, and the sponsor, including investigators, were all 
blinded to group assignments.

Procedures

The test vaccine (LG Chem, Ltd) was a clear, colorless solu-
tion (0.5 mL/dose) contained in a transparent vial. It contained 
inactivated Sabin poliovirus type 1, 2, and 3 strains. Antigen 
contents of low-, middle-, and high-dose sIPVs studied in stage 
I were 5, 8, 16; 5, 16, 32; and 5, 32, 32 D-antigen units (DU)/dose 
(type 1, 2, 3), respectively. The D-antigen contents of sIPV were 
determined using a validated immunochemical method and 
calculated using a reference vaccine (cIPV) following WHO re-
commendations [22]. Low-dose sIPV was selected from stage I, 
and 3 manufacturing lots (lots A, B, and C) of the selected dose 
were used in stage II. The control vaccine (Sanofi Pasteur) was 
a clear, colorless solution (0.5 mL/dose) contained in a trans-
parent prefilled syringe. It contained inactivated Salk poliovirus 
type 1, 2, and 3 strains. The antigen contents of cIPV were 40, 8, 
and 32 DU/dose for type 1, 2, and 3.

All randomized participants received 3 doses of the study 
vaccine at 6, 10, and 14 weeks of age. The interval between doses 
was at least 28 days to a maximum of 35 days. After the 3-dose 
primary series, participants visited each study center 28  days 
after the last vaccination (close-out visit). Follow-up schedules 
are detailed in Supplementary Figure 1.

Blood samples were obtained by venipuncture from each 
participant. The microneutralization assay was performed on 
all blood samples to determine neutralizing antibodies against 
Sabin and wild serotypes.

Participants were observed for immediate reactions for 30 
minutes after each study vaccination. The parents (or legally 
authorized representatives) of the participants received diary 
cards, on which they were asked to record solicited adverse 
events occurring in the participants for 7 days following each 
study vaccination. Unsolicited adverse events were collected 
throughout the study period (between each dose and for 4 
weeks postdose), and serious adverse events were collected up 
to 6 months after the last dose of the study vaccine.

Other vaccines scheduled under the National Immunization 
Program, except for polio vaccines during the study period, 
were permitted at least 7 days before or after study vaccination.

Outcomes

The primary outcome in stage I and stage II was the serocon-
version rate of neutralizing antibodies against Sabin and wild 
poliovirus strains of 3 serotypes 4 weeks after the third vacci-
nation. Seroconversion for polio antigen was defined as (1) for 
participants seronegative at the prevaccination, postvaccination 
antibody titers of ≥8 (3 log2); and (2) for participants sero-
positive at the prevaccination, a ≥4-fold (2 log2) increase in 
postvaccination antibody titers above the expected maternal 
antibody titers based on the prevaccination titer declining with 
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a half-life of 28 days. Secondary outcomes were as follows: (1) 
the seroconversion rate of neutralizing antibodies 4 weeks after 
the second vaccination, assessed only in stage I; (2) the geo-
metric mean titers (GMTs) of neutralizing antibodies 4 weeks 
after the second and third vaccinations in stage I and after the 
third vaccination in stage II; and (3) the seroprotection rate of 
neutralizing antibodies 4 weeks after the third vaccination, as-
sessed only in stage II. Seroprotection for polio antigen was de-
fined as postvaccination antibody titers of ≥8 (3 log2).

Safety endpoints included immediate reactions and solicited 
adverse events after each study vaccination, as well as unsolic-
ited adverse events. Solicited adverse events were classified as 
local or systemic reactions; solicited local reactions included 
pain/tenderness, erythema/redness, and induration/swelling, 
and solicited systemic reactions included fever, irritability/
restlessness, drowsiness/sleepiness, loss of appetite, diarrhea, 
vomiting, and rash.

Statistical Analysis

In stage I, no power adjustment based on the number of antigens 
was planned because this stage was conducted for exploratory 
purposes. The sample size to assess the seroconversion rate of 
neutralizing antibodies 4 weeks after the third vaccination was 
determined using a significance level of 2.5% and a one-sided 
test. The planned enrollment was 84 infants per group (total 
336), which provided 80% power, using an estimated serocon-
version rate of 0.95 and a clinically acceptable difference be-
tween the sIPV group and cIPV group of 10%, and assuming a 
dropout rate of 10%.

The sample size in stage II was calculated to demonstrate the 
lot-to-lot consistency among the 3 manufacturing lots of sIPV 
and the noninferiority of sIPV compared to cIPV regarding the 
seroconversion rate of neutralizing antibodies 4 weeks after the 
third vaccination. The required sample size was 262 infants per 
sIPV lot group, which provided an overall power of 98% to dem-
onstrate the lot-to-lot consistency among the sIPV lots, using a 
significance level of 2.5% and 2 one-sided tests, an estimated 
seroconversion rate of 0.95, and an equivalence margin of 10%. 
In addition, the required sample size was 180 infants per group, 
which provided an overall power of 95% to demonstrate the 
noninferiority of sIPV compared to cIPV, using a significance 
level of 2.5% and a one-sided test, an estimated seroconversion 
rate of 0.95, and a noninferiority margin of −10%. Therefore, a 
sample size of 1076 infants (292 infants in each sIPV lot group 
and 200 infants in the cIPV group) was required to maintain an 
overall power of 93% to demonstrate both the lot-to-lot consist-
ency among the sIPV lots and the noninferiority of sIPV com-
pared to cIPV, assuming a dropout rate of 10%.

All participants who received 3 doses of the study vaccine at 
protocol-defined times and with all antibody titers measured for 
all serotypes 4 weeks after the third vaccination were included 
in the immunogenicity analyses (per protocol set). Participants 

with major protocol deviations that could have affected the im-
munogenicity of the study vaccines were excluded from the 
immunogenicity analyses. Safety analyses were performed in 
all randomized participants who received at least 1 dose of the 
study vaccine. Immunogenicity and safety analyses were based 
on the study vaccine administered, regardless of which was as-
signed at randomization.

The seroconversion rates and seroprotection rates of neu-
tralizing antibodies were calculated, and the between-group 
differences (sIPV group − cIPV group) and the corresponding 
95% confidence intervals (CIs) were summarized. In stage II, 
the lot-to-lot consistency, in terms of seroconversion rates 
of neutralizing antibodies 4 weeks after the third vaccina-
tion, was tested first between each pair of sIPV lot groups. 
Equivalence had to be demonstrated in order for data from 
the 3 sIPV lot groups to be pooled for the noninferiority test. 
Equivalence would be demonstrated if all 95% CIs for the dif-
ference in seroconversion rates were within the equivalence 
margin (−10% to 10%) simultaneously for each serotype be-
tween each pair of sIPV lot groups. Next, the noninferiority 
of sIPV compared to cIPV was tested. Noninferiority would 
be demonstrated if the lower limits of all 95% CIs (2-sided) 
for the difference in seroconversion rates were greater than 
the noninferiority margin of −10% simultaneously for each 
serotype between the lot-combined sIPV and cIPV groups. 
The overall type I  error for the immunogenicity hypothesis 
was controlled at a significance level of .05 (2-sided). The 
GMTs and mean log2 titers of neutralizing antibodies, as well 
as the reverse cumulative distributions of antibody titers, 
were also provided. For safety data, descriptive statistics were 
summarized. Statistical data analyses were performed using 
SAS version 9.3 or later (SAS Institute).

RESULTS

In stage I, 336 participants were randomly assigned to 1 of 4 study 
groups between 31 May and 15 August 2017 (Supplementary 
Figure 2). Demographics and baseline characteristics of the par-
ticipants were well balanced among the groups (Supplementary 
Table 1).

After the 3-dose primary series, seroconversion rates for each 
serotype of the sIPV-dose groups were 90.4% to 100%, similar 
to those in the cIPV group (97.6% to 100%; Supplementary 
Table 2). The seroconversion rate for wild strains of serotype 
1 in the low- and middle-dose sIPV groups was significantly 
lower than that in the cIPV group but achieved more than 90% 
seroconversion in the low- and middle-dose sIPV groups.

The incidence of solicited adverse events in the high-dose 
group was significantly higher than that in the cIPV group but 
the incidence in the low- and middle-dose groups was similar, 
and there was no significant difference with the cIPV group 
(Supplementary Table 3). Most of the solicited adverse events 
were mild in severity.
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Based on results for immunogenicity and safety, low-dose 
sIPV was selected as the optimal dose.

In stage II, 1086 participants were randomly assigned to 1 
of 4 study groups between 3 September and 15 October 2018 
(Figure  1). The ratio of male to female infants was similar, 
and baseline characteristics of participants were well balanced 
among the groups (Table 1).

After the 3-dose primary series, the seroconversion rates for 
Sabin and wild strains of each of the 3 serotypes in each sIPV lot 
group were 95.4% to 99.6%, and the 95% CIs for the difference 
in seroconversion rates for each serotype between each pair of 
the 3 lot groups were within the equivalence margin (−10% to 
10%), demonstrating the lot-to-lot equivalence among the sIPV 
lots (Table  2). In addition, seroconversion rates for each se-
rotype of the lot-combined sIPV group were 95.8% to 99.2%, 
and the lower limits of the 95% CIs for the difference between 
the lot-combined sIPV and cIPV groups were greater than the 
noninferiority margin (−10%), confirming the noninferiority of 
sIPV compared to cIPV (Table 2).

The GMTs for each serotype increased significantly after 
the third vaccination in all treatment groups compared to 

prevaccination (Table  3), and the corresponding reverse cu-
mulative distribution curves of antibody titers are illustrated in 
Figure 2.

The incidence of solicited adverse events in the lot-combined 
sIPV group was 68.1%, which was slightly higher than the 
60.0% in the cIPV group (Table  4). Most solicited adverse 
events were mild in severity, and participants fully recovered 
within 7 days of vaccination without additional treatment. The 
incidence of unsolicited adverse events was similar between the 
groups. The most frequently reported unsolicited adverse event 
was upper respiratory tract infection, which was not related to 
the study vaccine. The most frequent immediate reaction oc-
curred in 6 cases of erythema/redness. The most reported se-
rious adverse event was pneumonia, followed by gastroenteritis. 
There were no vaccine-related serious adverse events in any of 
the groups. No clinically significant results were found on phys-
ical examination.

DISCUSSION

This phase 2/3 seamless study was conducted in 2 independent 
stages. In stage I, 336 healthy infants received 3 doses of sIPV 

1111 infants assessed for eligibility

25 excluded
24 failed eligibility criteria
1 declined to participate

1086 enrolled and randomly assigned

296 assigned to sIPV lot A
296 received allocated

intervention

295 assigned to sIPV lot B
295 received allocated

intervention

295 assigned to sIPV lot C
293 received allocated

interventiona

200 assigned to cIPV
      200 received allocated

intervention

4 discontinued

292 completed close-out visit

292 completed six-month
safety follow-up

284 included in immunogenicity
      analysis

289 completed six-month
safety follow-up

287 completed six-month
safety follow-up

196 completed six-month
safety follow-up

296 included in safety analysis
285 included in immunogenicity
       analysis

295 included in safety analysis
283 included in immunogenicity
       analysis

293 included in safety analysis
194 included in immunogenicity
       analysis

200 included in safety analysis

291 completed close-out visit 288 completed close-out visit 198 completed close-out visit

1 adverse events or
   sudden accidents
3 withdrew consent

4 discontinued
1 adverse events or
   sudden accidents
3 withdrew consent

7 discontinued 2 discontinued
1 adverse events or
   sudden accidents
1 deviated from
   inclusion/exclusion
   criteria

4 withdrew consent
1 lost to follow-up

1 withdrew consent
1 lost to follow-up

2 discontinued

1 others
1 lost to follow-up

1 discontinued
1 lost to follow-up

2 discontinued
2 lost to follow-up

0 discontinued

Figure 1. Subject disposition in stage II. aOf the randomized participants, 2 in the sIPV lot C group dropped out of the study before receiving the first dose of the study 
vaccine. Abbreviations: cIPV, conventional inactivated polio vaccine; sIPV, inactivated polio vaccine made from Sabin strains.
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(low-, middle-, or high-dose sIPV), or cIPV. The seroconver-
sion rates for Sabin and wild strains of the 3 serotypes of the 
sIPV dose groups were similar to those in the cIPV group. No 
safety concerns were detected in the sIPV dose groups, and 
low-dose sIPV (5, 8, 16 DU/dose for type 1, 2, 3) was selected 

as the optimal dose. In stage II, 1086 healthy infants received ei-
ther 1 of 3 lots of sIPV or cIPV at 6, 10, and 14 weeks of age. The 
seroconversion rates for each serotype of each sIPV lot group 
ranged from 95% to 100%, confirming the lot-to-lot consist-
ency of sIPV. The seroconversion rates for each serotype of the 
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Figure 2. Reverse cumulative distributions of antibody titers after the third vaccination in stage II. Abbreviations: cIPV, conventional inactivated polio vaccine; sIPV, inacti-
vated polio vaccine made from Sabin strains.
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lot-combined sIPV group were 96% to 99%, comparable with 
those of the cIPV group, demonstrating the noninferiority of 
sIPV compared to cIPV.

In this study, cross-neutralization assays were performed for 
the entire study population. After the 3-dose primary series, 
the GMTs for Sabin strains were significantly higher in the 
lot-combined sIPV group than in the cIPV group, and GMTs 
for wild strains were significantly lower in the lot-combined 
sIPV group than in the cIPV group. This tendency was seen 
more clearly in the reverse cumulative distributions of anti-
body titers. This can be considered in the same context as the 
previous finding that neutralizing antibody titer for homolo-
gous strains is higher than that against heterologous strains 
[6]. Nonetheless, GMTs for both Sabin and wild strains of sero-
types significantly increased after 3 vaccinations compared to 
prevaccination in all the treatment groups, and sIPV induced 
more than 90% seroconversion. Furthermore, the seroconver-
sion rates in this study were similar to those in other recent 
sIPV studies, in which seroconversion for Sabin strains was 
achieved in 95% to 100% of infants [7, 14], and to those in cIPV 
studies, in which seroconversion for wild strains was achieved 
in 86% to 100% of infants [23–25]. Therefore, the quantitative 
difference between the neutralizing antibody titers for Sabin 

and wild strains in our study has minimal clinical significance 
[5], suggesting that sIPV induced good immune responses for 
both the Sabin and wild poliovirus strains.

The safety profile of sIPV was comparable to that of cIPV. 
Although the incidence of solicited adverse events in the lot-
combined sIPV group was 68.1%, slightly higher than the 60.0% 
in the cIPV group, no clinically significant differences were 
found between the groups when considering the severity, out-
come, and duration of solicited adverse events. The incidence 
of solicited adverse events in our study was similar to those in 
other IPV studies, in which solicited adverse events were re-
ported in up to 47.5% to 96.6% of infants [7, 14, 26]. In addition, 
no vaccine-related serious adverse events were reported in any 
of the treatment groups in this study, and no other safety issues 
were identified.

There are other licensed sIPVs in Japan and China [5], but 
with the plan for OPV withdrawal, there is now more demand 
than ever to produce new IPVs to relieve the global shortage of 
IPV. In addition, the development of more affordable IPVs, in-
cluding sIPV for low- and middle-income countries, is required 
by the WHO [5, 16]. In our study, sIPV induced good im-
mune responses against both Sabin and wild poliovirus strains 
compared to cIPV, a very promising finding in view of the 

Table 4. Adverse Events in Stage II (Safety Set)

Adverse Events Combined sIPV (n = 884), No. (%) cIPV (n = 200), No. (%) Difference (95% CI)

Any adverse events up to close-out visita 772 (87.3) 165 (82.5) 4.8 (−.4 to 11.0)

 Immediate reactions 4 (0.5) 3 (1.5) −1.0 (−3.9 to .2)

  Solicited immediate reactions 4 (0.5) 3 (1.5) …

   Solicited local immediate reactions 3 (0.3) 3 (1.5) …

   Solicited systemic immediate reactions 1 (0.1) 1 (0.5) …

  Unsolicited immediate reactions 0 0 …

 Solicited adverse events 602 (68.1) 120 (60.0) 8.1 (.8 to 15.6)

  Solicited adverse drug reactions 580 (65.6) 116 (58.0) 7.6 (.3 to 15.2)

  Solicited local adverse events 350 (39.6) 60 (30.0) …

   Pain/tenderness 332 (37.6) 54 (27.0) …

   Erythema/redness 48 (5.4) 13 (6.5) …

   Induration/swelling 38 (4.3) 7 (3.5) …

  Solicited systemic adverse events 535 (60.5) 108 (54.0) …

   Fever 51 (5.8) 10 (5.0) …

   Irritability/restlessness 403 (45.6) 81 (40.5) …

   Drowsiness/sleepiness 258 (29.2) 51 (25.5) …

   Loss of appetite 123 (13.9) 29 (14.5) …

   Diarrhea 126 (14.3) 29 (14.5) …

   Vomiting 135 (15.3) 27 (13.5) …

   Rash 61 (6.9) 18 (9.0) …

 Unsolicited adverse events 544 (61.5) 121 (60.5) 1.0 (−6.2 to 8.6)

  Unsolicited adverse drug reactions 1 (0.1) 1 (0.5) −0.4 (−2.7 to .3)

Any serious adverse events up to close-out visita 31 (3.5) 6 (3.0) 0.5 (−3.0 to 2.7)

 Solicited serious adverse events 0 0 …

 Unsolicited serious adverse events 31 (3.5) 6 (3.0) …

  Unsolicited serious adverse drug reactions 0 0 …

Any serious adverse events after close-out visita 29 (3.3) 8 (4.0) −0.7 (−4.5 to 1.7)

Abbreviations: CI, confidence interval; cIPV, conventional inactivated polio vaccine; sIPV, inactivated polio vaccine made from Sabin strains. 
aThe close-out visit was 1 month after the last vaccination.

316 • JID 2022:226 (15 July) • Capeding et al



limited prior evidence for using sIPV as an alternative to cIPV. 
Furthermore, the use of sIPV to replace OPV will eliminate the 
risk of creating new circulating vaccine-derived poliovirus fol-
lowing vaccination. In addition to the multiple candidates for 
novel polio vaccines, we expect that the use of this new sIPV 
will contribute to relieving the current global shortage of IPV.

This study had some limitations. First, simultaneous admin-
istration with other vaccines under the National Immunization 
Program, to obtain more accurate safety and immunogenicity 
information for sIPV, was not allowed. Instead, staggered ad-
ministration was allowed at least 7  days before or after the 
study vaccination. However, clinically relevant interference has 
not been reported when IPV is used with other vaccines [10]. 
Therefore, we expect no interference with coadministration of 
sIPV and other vaccines required for a primary immunization 
series. Second, this study did not include a booster dose in the 
vaccination schedule; therefore, we could not evaluate the per-
sistence of neutralizing antibodies after completion of the 3-dose 
primary series. However, the immunogenicity of a booster dose 
of sIPV was evaluated by Resik et al in a follow-up study to a 
phase 1 trial in adults who had received multiple doses of OPV 
during childhood, and it was suggested that historical data on 
long-term persistence and decay of cIPV could be widely ac-
ceptable for sIPV [27]. Further studies may be required to eval-
uate long-term persistence for a booster dose as needed.

In conclusion, this study demonstrated that sIPV adminis-
tered as a 3-dose vaccination in healthy infants is comparable 
to cIPV in terms of immunogenicity, and no notable safety 
risks associated with sIPV were observed. Therefore, sIPV is ex-
pected to play a critical role in polio eradication.
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