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SUMMARY: Haemophilus influenzae type b (Hib) conjugate vaccine (PRP-T) and heptavalent pneu-
mococcal conjugate vaccine (PCV7) were introduced in Japan in December 2008 and February 2010, re-
spectively. The concurrent administration of these vaccines is routinely performed worldwide.
However, the safety of the simultaneous administration of these vaccines has not been fully evaluated in
Japan, because it has rarely been performed thus far. We conducted a 2-year prospective, observational,
multicenter study on PRP-T and PCV7 safety from February 2009 through January 2011 in 29 facilities
located in Kagoshima Prefecture, Japan. Objective severe adverse events included anaphylactoid reac-
tion, encephalitis/encephalopathy, neurological events, severe focal reactions, systemic eruption/ur-
ticaria, fever above 39°C within 2 days after inoculation, and other complications requiring hospitaliza-
tion. The incidences of these events for PRP-T and PCV7 administration were 0.68% (76/11,197) and
0.92% (28/3,049), respectively. No deaths or subsequent complications were reported during the course
of the study. There was no significant difference in the incidence of severe adverse events between the
single and co-administration groups for both vaccines: PRP-T, 0.55% (31/5,662) versus 0.81%
(45/5,535; P = 0.11); PCV7, 0.88% (11/1,247) versus 0.94% (17/1,802; P = 0.86). These results sug-
gest that the simultaneous administration of vaccines including PRP-T and/or PCV7 does not increase

the incidence of severe adverse events in Japanese children.

Haemophilus influenzae type b (Hib) conjugate vac-
cine (polyribosylphosphate conjugated with tetanus tox-
oid [PRP-T], [ActHib®; Sanofi Pasteur S.A., Lyon,
France]) was introduced in Japan for voluntary im-
munization in December 2008. Although Hib vaccines
have excellent safety records worldwide (1,2), a nation-
wide evaluation of PRP-T safety in Japanese children
has only been conducted in a few clinical trials.
Kagoshima City started a public vaccination system for
PRP-T in 2008, which was the first of its kind in the na-
tion. To monitor PRP-T safety and inform the residents
of Kagoshima Prefecture of the results, we prospective-
ly evaluated severe adverse events after PRP-T inocula-
tion in Kagoshima Prefecture.

We conducted a 2-year prospective observational
multicenter study on PRP-T safety from February 2009
through January 2011 in 29 facilities located in Kagoshi-
ma Prefecture, Japan. Safety data including date, age,
sex, number of doses, lot number, and co-administered
vaccines were collected after each vaccine dose. Objec-
tive adverse events included anaphylactoid reaction, en-
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cephalitis/encephalopathy, neurological events such as
convulsion and subsequent complications, injection-site
edema extending into the forearm, systemic eruption or
urticaria, fever above 39°C within 2 days after inocula-
tion, and other conditions requiring hospitalization.
This study was reviewed and approved by the Kagoshi-
ma University Ethical Committee; written informed
consent was obtained from each subject’s parents or
guardians before participation. Parents or guardians
were instructed to notify study site personnel if their
child experienced any unexpected or serious adverse
events. In addition, a telephone survey of all inoculated
children, involving a follow-up call 14 days after vaccine
administration, was conducted. A pediatrician at each
study site was responsible for diagnosing the specific
type of adverse reaction.

Heptavalent pneumococcal conjugate vaccine (PCV7;
Prevenar®; Wyeth Pharmaceuticals Inc., a subsidiary
of Pfizer Inc., Philadelphia, Pa., USA) was introduced
in Japan for voluntary immunization in February 2010.
PRP-T and PCV7 are commonly administered concur-
rently. Although the favorable safety profile of PCV7
and simultaneous administration with other vaccines
have been reported worldwide (3-5), its safety in
Japanese children has not been fully investigated. We
also monitored PCV7 safety from February 2010
through January 2011 in the same manner as PRP-T.

Two months after the completion of the study, both
vaccines were temporarily suspended as a precautionary
measure from March 4, 2011, because 4 deaths were
reported in March after the simultaneous administra-
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Table 1. Comparison of incidences of severe adverse events after inoculation of PRP-T or PCV7 between single- and co-administration

groups
PRP-T PCV7
Total Single? Co? P Total Single? Co? P
Number 11,197 5,662 5,535 3,049 1,247 1,802
Age; average month (range) 12.1 (2-83) 14.9 (2-83) 9.3 (2-70) <0.01 16.1 (2-113) 22.1 (2-113) 12.0 (2-96) <0.01
Gender; male-female ratio 1.03 1.01 1.05 0.307 1.04 1.08 1.01 0.397
No. of dose
Average number 1.71 1.65 1.78 <0.01 1.53 1.40 1.63 <0.01
First 5,981 3,207 2,771 1,846 849 997
Second 3,001 1,426 1,577 798 302 496
Third 1,664 828 836 384 92 292
Fourth 551 201 351 21 4 17
No. of severe adverse events (%) )
Anaphylactoid reaction 0 0 0 0 0 0
Encephalitis/encephalopathy 0 0 0 0 0 0
Neurological event such as convulsion 1 (0.01) 1(0.02) 0 NT 0 0 0
Subsequent complications due to above event 0 0 0 0 0 0
Injection-site edema extending into forearm 5 (0.04) 3(0.05) 2(0.04) NT 1 (0.03) 1 (0.08) 0 NT
Systemic eruption or urticaria 11 (0.10) 2 (0.04) 9 (0.16) 0.069 3 (0.10) 1 (0.08) 2(0.11) NT
Fever >39°C within 2 days after inoculation 57 (0.51) 24 (0.42) 33 (0.60) 0.25 23 (0.75) 9 (0.72) 14 (0.78) 0.86
Other diseases requiring hospitalization 2 (0.02) 1(0.02) 1(0.02) NT 1 (0.03) 0 1 (0.06) NT
Total 76 (0.68) 31 (0.55) 45(0.81)  0.11 28 (0.92) 11 (0.88) 17 (0.94) 0.86

D: single, single-administration.
2: co, co-administration.
NT, not tested.

tion of both vaccines or with another routine vaccine
such as diphtheria-pertussis-tetanus (DPT) (http:/

www.mhlw.go.jp/stf/houdou/2r98520000013zvg.html).

After further examination of the cases, the Japan
Ministry of Health, Labour and Welfare officially
announced that there was no direct link between
vaccines and the deaths of the children, and immuniza-
tion with both vaccines was resumed in April 2011
(http: /www.mhlw.go.jp/stf/houdou/2r98520000016y
w1l.html). However, parents and guardians continued to
be concerned about the safety of the concurrent ad-
ministration of vaccines including ActHibe/PRP-T
and/or Prevenar®/PCV7. Safety data on the simultane-
ous administration of vaccines are limited or have not
been analyzed in Japan, because concurrent administra-
tion was not usually performed in Japan previously.
Therefore, we compared the incidence of severe adverse
events between single-administration and co-adminis-
tration groups in the present study. Statistical analysis
was performed using a 2-tailed x? test of independence
and the Mann-Whitney U-test using SPSS (SPSS Japan
Inc., Tokyo, Japan). The level of significance was set at
P < 0.05.

The backgrounds and incidences of adverse events in
both groups are shown in Table 1. The safety data of
11,197 inoculations of PRP-T include 5,662 (50.6%)
single-, 4,810 (43.0%) double-, 706 (6.3%) triple-, and
19 (0.29%) quadruple-administrations. The vaccines co-
administered with PRP-T in the double-administration
group include DPT (76.6%), PCV7 (12.5%), mumps-
rubella (MR) (5.1%), and inactivated influenza vaccine
(3.29%). The safety data of 3,049 inoculations of PCV7
include 1,247 (40.9%) single-, 1,150 (37.7%) double-,
625 (20.5%) triple-, and 27 (0.9%) quadruple-adminis-
trations. Vaccines co-administered with PCV7 in the
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double-administration group included PRP-T (44.1%),
DPT (29.7%), MR (6.4%), and Japanese encephalitis
virus vaccine (3.5%). The average age of the co-ad-
ministration group was significantly lower than that of
the single-administration group for both vaccines. The
average number of doses was also significantly higher in
the co-administration group than the single-administra-
tion group; however, the difference was not especially
pronounced.

A child who experienced a neurological event (i.e.,
convulsion) after a single inoculation of Hib vaccine
(PRP-T) was given a diagnosis of exanthem subitum af-
ter serological conformation. Other diseases requiring
hospitalization included pneumonia, influenza, and up-
per respiratory infection. None of these serious adverse
events was considered by the investigators to be related
to immunization. No deaths or subsequent complica-
tions were reported during the course of this study.
There was no significant difference in the incidence of
severe adverse events related to PRP-T between the sin-
gle- and co-administration groups, although the inci-
dence in the co-administration group (0.81%) was
slightly higher than that in the single-administration
group (0.55%). The incidences of serious adverse events
related to PCV7 were very similar between the single-
(0.889%) and co-administration groups (0.94%). Severe
adverse events were not related to any specific combina-
tion of vaccines, including the triple-administration of
PRP-T, PCV7, and DPT (data not shown).

Hib conjugate vaccines have been used extensively
with very few reports of serious adverse events (1,2).
PCV7 postlicensure safety surveillance based on the
Vaccine Adverse Event Reporting System in the United
States of America indicates a rate of 13.2 reports per
100,000 doses administered (0.01%), most of which
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were generally minor adverse events (3). Furthermore,
PCV7 is also known to be safe because the proportion
of reports involving serious adverse events (14.6%)
among all reports is similar to that for other vaccines
(14.3%) (3). The present study did not reveal higher in-
cidences of severe adverse events related to either vac-
cine compared to previous reports.

PCV7 is more likely to cause fever after inoculation
because it contains more polysaccharides than the Hib
vaccine. Previous reports show that fever above 38.0°C
is more frequent when PCV7 is administered concur-
rently (4,5). In fact, we observed a higher rate of fever
events (>39°C) after inoculation with PCV7 (0.75%)
than after inoculation with PRP-T (0.51%), although
the difference was not significant. In addition, the inci-
dence of fever events (>39°C) after PRP-T inoculation
was higher in the co-administration group (0.609) than
the single-administration group (0.42%), although the
difference was not significant either. Vaccines co-ad-
ministered with PRP-T in the co-administration group
included 13 (39.4%) doses of PCV7. This may be one of
the reasons why the incidence of fever events in the
PRP-T co-administration group was higher than that in
the single-administration group.

The differences in the average month of age between
the groups existed because younger infants were sched-
uled for more vaccines doses. Younger infants are
considered to be more susceptible to severe adverse
events such as sudden infant death syndrome. However,
we did not observe a significantly higher incidence of
severe adverse events in the co-administration group,
indicating the safety of the concurrent administration
of these vaccines.

The simultaneous administration of all indicated vac-
cines is an essential component of childhood vaccina-
tion programs (2,6). No increased severity or incidence
of adverse reactions has been observed after the simul-
taneous administration of the most widely used vac-
cines. The effectiveness of individual vaccines when in-
oculated concurrently is not reduced, except in a few
combinations (6). The number of newly licensed vac-
cines in Japan is increasing. Without simultaneous ad-
ministration, physicians cannot inoculate children, es-
pecially infants and toddlers, with adequate vaccines
with proper timing. In this study, we demonstrated for
the first time that the concurrent administration of vac-
cines including PRP-T and/or PCV7 does not increase
the incidence of severe adverse events in Japanese chil-
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dren. Since the number of objective doses in this study is
limited, a nationwide surveillance system of vaccine ad-
verse events including accidental events is needed.
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