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a b s t r a c t
Background: Meta-analyses enable summarization and interpretation of data across clinical trials. When
applied to safety data they allow for detection of rare events. Recently, a 13-valent pneumococcal conjugate vaccine (PCV13) was approved in multiple countries worldwide for routine immunization of infants
and young children. This meta-analysis was conducted to identify potentially clinically important rare
safety events associated with PCV13.
Objective: To summarize the safety of PCV13 compared with 7-valent pneumococcal conjugate vaccine
(PCV7) administered to infants and toddlers.
Methods: A meta-analysis was performed of integrated safety data from 13 infant studies (PCV13
n = 4729 and PCV7 n = 2760) conducted in 9 North American, European, and Asian countries. Local reactions at the vaccine injection site and systemic events were collected for 4–7 days after each dose into
electronic diaries. Adverse events (AEs) were collected after each vaccination.
Results: Overall, rates of local reactions after any dose of the infant series were similar between PCV13
and PCV7 groups: tenderness (46.7% vs 44.8%, respectively); swelling (28.5% vs 26.9%); and redness (36.4%
vs 33.9%). After the toddler dose, tenderness was signiﬁcantly higher among PCV7 subjects than PCV13
subjects (54.4% vs 48.8%; P = 0.005). Frequencies of fever (≥38 ◦ C) were similar in both groups and mostly
mild (≤39 ◦ C); incidence of moderate fever (>39 ◦ C to ≤40 ◦ C) with PCV13 was ≤2.8% after any infant dose
and 5.0% after the toddler dose, compared with ≤2.6% and 7.3%, respectively, with PCV7. Fever >40 ◦ C was
uncommon in both groups. Frequencies of decreased appetite, irritability, and sleep disturbances were
similar in both groups. AEs were the types of conditions and symptoms expected in infants and children,
and clinically signiﬁcant differences between vaccine groups were not observed.
Conclusion: PCV13 has a favorable safety proﬁle similar to that of PCV7, a vaccine for which there is
>10 years clinical experience.
© 2013 Elsevier Ltd. All rights reserved.

1. Introduction
Streptococcus pneumoniae is a major cause of mortality in young
children worldwide. Among children <5 years of age there are
>541,000 deaths worldwide annually due to pneumococcal disease
[1], making S. pneumoniae the leading cause of vaccine-preventable
death in children aged <5 years globally.
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In 2000, the 7-valent pneumococcal conjugate vaccine (PCV7)
was approved for use in the USA. Although the incidence of invasive pneumococcal disease (IPD) caused by vaccine serotypes has
decreased since PCV7 was licensed, the incidence of IPD due to
nonvaccine serotypes increased [2]. To increase serotype coverage
globally, a 13-valent pneumococcal conjugate vaccine (PCV13) that
contains the PCV7 serotypes and 6 additional serotypes (1, 3, 5, 6A,
7F, and 19A) was developed. PCV13 was recently approved in several countries worldwide for routine immunization of infants and
young children [3–6].
Safety is a primary concern with any preventive therapy given
to young children, particularly a vaccine that could be used worldwide. Therefore, as part of regulatory submissions for approval of
PCV13, safety data from trials in infants and toddlers were pooled
using meta-analysis techniques to evaluate overall safety of PCV13
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compared with the standard PCV7. This safety evaluation summarized the integrated safety analyses of PCV13 compared with PCV7
when administered to infants and young children. This analysis
also evaluated acceptability of the safety proﬁle of PCV13 as measured by incidence rates of local reactions, systemic events, and
adverse events (AEs). Although individual studies provide valuable
safety data, by combining data from several studies, this analysis
has increased power to identify safety signals, particularly clinically
important rare events.
2. Methods
This meta-analysis of PCV13 was based on data from 13 randomized, double-blind, multicenter studies that evaluated the safety
and immunogenicity of PCV13 in healthy infants in a uniform manner (Table 1) [7–19]. All studies were phase 3 studies except for
Study 003, which was a phase 1/2 study. The meta-analysis utilized
individual data and was performed based on a pre-speciﬁed analysis plan, which was ﬁnalized prior to initiating the meta-analysis.
This meta-analysis comprised all data available from phase 2 and
3 infant studies in the PCV13 clinical development program as of
November, 18, 2008. Each study was conducted in a single country;
9 countries in North America, Europe, and Asia were included. All 13
studies evaluated the safety and immunogenicity of PCV13 when
administered with other pediatric vaccines. Choice of concomitant
vaccines, described in Table 1, was based upon national recommendations. Ten studies used PCV7, which was equivalent to the
marketed Prevnar® vaccine (Pﬁzer Inc., Collegeville, PA), as a single,
active comparator; and 3 studies compared different formulations
or lots of PCV13. All data utilized in this analysis were contained
within the Pﬁzer PCV13 Oracle Clinical database. As all clinical trials data were included, no selection bias was introduced. The main
purpose of this meta-analysis was to identify signal events and distinguish rare events that are clinically important from rare events
that are not clinically important.
2.1. PCV vaccinations
The PCV vaccination schedules used were based on national recommendations and varied across studies. In all studies, PCV13 or
PCV7 was administered intramuscularly by injecting 0.5 mL into the
left anterolateral thigh muscle. Across studies, all subjects received
the same amount of PCV7 or PCV13 antigen in each dose. All vaccines were produced by the same manufacturer using a similar
process. Polysorbate 80 (P80) is a nonionic detergent that is widely
used in both oral and injectable medications to solubilize proteins. Most studies included in the analysis used PCV13 without
P80 [7–11,13–15,18,19]. However, following a decision to produce
a commercial formulation of PCV13 containing P80, later studies utilized a PCV13 formulation containing P80 [12,16,17]. Study
009 demonstrated that both the safety and immunogenicity proﬁles of the original clinical study formulation without P80 and the
formulation with P80 were similar [12]. Studies 3000 and 3005
demonstrated that the safety and immunogenicity of three lots of
PCV13 were similar [16,17].
2.2. Safety evaluations
Safety evaluations included use of a scripted electronic diary
and collection of adverse events during clinic visits and a telephone
contact. Following each dose of study vaccine, the parent or legal
guardian was asked to monitor local reactions and systemic events
and provide information about use of antipyretic medication to
treat or prevent symptoms daily. This information was collected
for 4 days after each vaccination in all studies except for studies
004 and 3005 which collected data for 7 days and Study 003 which

collected data for 15 days during the ﬁrst stage and 8 days during
the second stage. Monitored local reactions were redness, swelling,
and tenderness at the pneumococcal conjugate vaccine injection
site. Tenderness was recorded as none, present, or interfered with
limb movement. If present, the diameter of swelling and redness
was measured with a provided caliper. Monitored systemic events
included fever (deﬁned as a temperature of ≥38.0 ◦ C), decreased
appetite, decreased sleep, increased sleep, and irritability. Temperature was taken daily at bedtime and any time the subject felt
feverish; the highest daily temperature was reported.
In all studies, AEs were recorded from study enrollment until 1
month after the last dose of the infant series, and from the toddler
dose until 1 month after the toddler dose. Serious AEs (SAEs) were
reported from study enrollment to ﬁnal visit. Newly diagnosed
chronic medical conditions were collected at the toddler dose and
6 months after the ﬁnal study vaccination, using a telephone interview. Requirements for AE reporting were uniform across studies.
Uniform case report forms and a common electronic diary were
used for collection of safety data in 12 of the 13 studies. Therefore, no bias was introduced by use of different data collection tools
across studies. In Study 003, a phase 1/2 trial, local reactions and
systemic events were recorded in a paper diary.
At the time this analysis was conducted, safety data were available for the infant series from all 13 studies and for the toddler dose
from 9 studies [7–12,14–16]. For 6 studies follow-up safety data
were available from a telephone interview conducted 6 months
after the subject’s last vaccination [7–9,12,14,15].

2.3. Analyses
The safety population was deﬁned as all subjects who received
at least 1 dose of study vaccine and had at least 1 safety evaluation
reported. Separate safety populations were deﬁned for each dose
and included all subjects who were vaccinated at that dose and had
data during the protocol-speciﬁed period (usually 4 or 7 days) after
the respective dose. Subjects with no data for a particular dose were
excluded from that analysis.
Twelve subjects, who incorrectly received the alternate study
vaccine (relative to their randomized treatment assignment)
and/or were randomized but not vaccinated, were excluded from
analysis. Inspection of these data did not show any impact on inference (data on ﬁle).
For the integrated analysis, data from the 13 studies were pooled
across all PCV13 groups, regardless of formulation or lot. This pooling was justiﬁed on the basis that data from the individual studies
demonstrate the similarity of reactogenicity of PCV13 across lots
and formulations. In Study 008, subjects in one group received PCV7
during the infant series and PCV13 at the toddler dose. In summaries of local reactions, systemic events, and AEs that occurred during
the infants series or between the infant series and toddler series,
data for subjects in this treatment group were pooled with data
for subjects in the PCV7 groups and in summaries of events that
occurred after the toddler dose; data for these subjects were pooled
with data for the PCV13 groups.
Data for local reactions and systemic events were summarized
separately for each dose in the infant series and for the toddler dose.
AEs were summarized separately for each dose in the infant series,
for the toddler dose, and for any time during the infant series, which
includes data from any subject who is included in the dose 1, dose
2, or dose 3 safety populations. In addition, AEs were summarized
for the period between the infant series and the toddler dose, and
for the 6-month follow-up telephone contact. Subjects who did not
have any AE data for the period summarized were not included in
these summaries. AEs were categorized according to the Medical
Dictionary for Regulatory Activities.
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Table 1
Studies included in the safety meta-analysis.
Study ID (ref.)/location

No. of patients

Infant schedule (months of age)

Toddler dose
(months of age)

Randomization
groups

Concomitant
vaccines

003 [7]/USA

247

2, 4, 6

12–15

004 [8]/USA

663

2, 4, 6

12–15

PCV13 (n = 121)
PCV7 (n = 126)
PCV13 (n = 332)
PCV7 (n = 331)

006 [9]/Germany

603

2, 3, 4

11–12

Pediarix®
ActHIB®
Pediarix®
ActHIB®
ProQuad®
PedvaxHIB®
VAQTA®
Infanrix® Hexa

007 [10]/UK

278

2, 4

008 [11]/Francea

611

2, 3, 4

11–12

009 [12]/Poland

500

2, 3, 4

11–12

011 [13]/India

353

1.5, 2.5, 3.5

12

500 [14]/Italy

604

3, 5

501 [15]/Spain

616

2, 4, 6

12–15

3000 [16]/Poland

268

2, 3, 4

11–12

1699

2, 4, 6

12–15

3007 [18]/Spain

444

2, 4, 6

12–15

3008 [19]/Canada

603

2, 4, 6

12–15

3005 [17]/USA

12

11

PCV13 (n = 300)
PCV7 (n = 303)
PCV13 (n = 139)
PCV7 (n = 139)
PCV13/PCV13
(n = 302)
PCV7/PCV13
(n = 151)
PCV7/PCV7
(n = 158)
PCV13 + P80
(n = 250)
PCV13-P80
(n = 250)
PCV13 (n = 178)
PCV7 (n = 175)
PCV13 (n = 302)
PCV7 (n = 302)
PCV13 (n = 314)
PCV7 (n = 302)

PCV13 Pilot lot
(n = 134)b
PCV13 Man lot
(n = 134)
PCV13 Pilot lot 1
(n = 486)b
PCV13 Pilot lot 2
(n = 484)
PCV13 Man lot
(n = 485)
PCV7 (n = 244)
PCV13 (n = 218)
PCV7 (n = 226)

PCV13 (n = 300)
PCV7 (n = 303)

NeisVac-C®
PEDIACEL®
Menitorix
Pentavac®

Pentaxim®
Engerix B®
Priorix®
Easyﬁve®
Biopolio
Infanrix® Hexa
Infanrix® Hexa
Meningitec®
InfanrixTM IPV + Hib
Pentaxim®
Engerix B®
Priorix®
Pediarix®
ActHIB®
M-M-R® II
Varivax®
HavrixTM

NeisVac-C®
Infanrix® Hexa
InfanrixTM IPV + Hib
NeisVac-C®
Pentacel®
MMR
Varivax®

a
The objective of Study 008 in France was to evaluate the safety of PCV13 administered at the toddler dose to subjects who had been vaccinated with PCV7 during the
3-dose infant series. Subjects were randomly assigned to 1 of 3 vaccine groups: to receive PCV13 during the infant series and at the toddler dose (PCV13/PCV13); PCV7 during
the infant series and at the toddler dose (PCV7/PCV7); or PCV7 during the infant series and PCV13 at the toddler dose (PCV7/PCV13).
b
Study 3000, conducted in Poland, compared a PCV13 pilot scale lot with a PCV13 manufacturing scale lot; Study 3005, conducted in the USA, compared 2 pilot scale lots
and 1 manufacturing scale lot of PCV13 and PCV7. The 2 studies used the same lot of manufacturing scale PCV13. All the lots of PCV13 were formulated with P80. Results of
both studies demonstrated that the safety and immunogenicity of the PCV13 manufacturing scale lot were similar to those of the PCV13 pilot scale lots. Man, manufacturing;
P80, polysorbate 80; PCV7, 7-valent pneumococcal conjugate vaccine; PCV13, 13-valent pneumococcal conjugate vaccine.

Meta-analyses of the safety data followed principles for metaanalysis of individual subject, binary data method which assumes,
for each given event, that a true (and unknown) numeric difference in vaccine effect (i.e., difference in incidence) exists between
subjects who received PCV13 and subjects who received PCV7. No
assumption around the magnitude of this numeric difference is
made, and it can be greater than, less than, or equal to zero for a
difference in observed rates between regimens. For each event, it is
assumed that the measured magnitude of the difference in a given
study will vary above or below the true (and unknown) numeric
value in a random manner.
To derive a precise estimate of the true and unknown numeric
difference, a mixed effect, meta-analysis model is employed pooling individual data across studies, accounting for each study as its

own control. All data collected are utilized in assessing statistical
inference between PCV13 and PCV7. Estimates for the treatment
difference are weighted according to the degree of precision arising from each study, such that those with greater sample size are
deemed to contribute a higher degree of information. These estimates are then used to derive a test statistic (odds ratio) and are
expressed as a P-value to assess whether the true (and unknown)
magnitude of the treatment difference is non-null. For events for
which too few events were observed to allow the model to converge, the Fisher exact test was used to test for a difference between
PCV13 and PCV7.
The unadjusted event counts and the percentages of subjects
with an event are presented along with the model-derived P-value
to facilitate clinical review of events for which the statistics deem
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Fig. 2. Comparison of fever rates and antipyretic use after each dose. PCV7, 7-valent
pneumococcal conjugate vaccine; PCV13, 13-valent pneumococcal conjugate vaccine.
Fig. 1. Comparison of local reactions after each dose: (A) tenderness; (B) swelling;
(C) redness. PCV7, 7-valent pneumococcal conjugate vaccine; PCV13, 13-valent
pneumococcal conjugate vaccine.

that a difference between PCV13 and PCV7 may exist. These ﬁndings should be viewed as a statistical screening tool and to highlight
the potential need for clinical assessment of signiﬁcance.
3. Results
3.1. Subject disposition and demographics
The disposition of subjects is described in Supplemental online
content subject disposition and shown in Supplemental online content Table 1.
Few withdrawals due to AEs occurred (Table 2); 23 subjects
(15 PCV13 (0.3%) subjects and 8 PCV7 (0.3%) subjects) during the
infant series, 16 subjects (7 PCV13 (0.3%) subjects and 9 PCV7
(0.5%) subjects) between the infant series and toddler dose, and no
subjects following the toddler dose. Types of AEs most frequently
resulting in withdrawal were nervous system disorders and infections and infestations (Table 2). Speciﬁc details of these patients
are presented in Supplemental online text febrile convulsions and
infestations. There was no statistically signiﬁcant difference in
model-adjusted incidence between PCV13 and PCV7 at the 0.05
(2-sided) level.
Representative demographic characteristics for the infant series
population are shown in Supplemental online content Table 2.
Results of individual studies have been reported previously
[7–19].

2, the incidence of signiﬁcant tenderness was signiﬁcantly higher
among PCV7 subjects than PCV13 subjects (P = 0.047). After the
toddler dose, the incidence of tenderness was signiﬁcantly higher
among PCV7 subjects than PCV13 subjects (P = 0.005).
3.3. Systemic reactions
Frequencies of fever were similar in both groups and most were
mild (≤39 ◦ C) (Fig. 2). In the PCV13 group any fever ranged from
23.9% following dose 1 of the infant series to 36.9% after the toddler
dose. In the PCV7 group, any fever ranged from 22.5% after dose 1 of
the infant series to 46.7% following the toddler dose. Severe fever
(>40 ◦ C) occurred in ≤0.3% of subjects after any dose. Antipyretic
medications were administered at similar rates in both groups with
a low of 41.1% for the PCV13 group and high of 51.3% in the PCV7
group, for treatment, both occurring following the toddler dose.
For prevention, the lowest frequency of use (34.2%) occurred in the
PCV13 group following the toddler dose and the highest frequency
of use (49.6%) occurred in the PCV7 group following dose 2. Frequencies of decreased appetite, irritability, and sleep disturbances
were also similar in both groups during the infant series and following the toddler dose (Fig. 3). The lowest incidence of decreased
appetite (36.3%) occurred in the PCV13 following dose 2 of the
infant series, and highest incidence (48.0%) occurred in the PCV7
group after the toddler dose. Lowest (61.4%) and highest (70.0%)
incidences of irritability occurred in the PCV7 and PCV13 groups,
following dose 3 and dose 1, respectively. The lowest incidence of
increased sleep (36.0%) occurred following the toddler dose and the
highest incidence (59.2%) occurred following dose 1, both in the
PCV13 group. Decreased sleep occurred at the lowest frequency
in the PCV13 group (27.5%) following the toddler dose. Highest

3.2. Local reactions
Overall, rates of local reactions after any dose of the infant series
were similar between PCV13 and PCV7 (Fig. 1). In the PCV13 group
any tenderness ranged from 39.9% following dose 3 of the infant
series to 48.8% after the toddler dose. In the PCV7 group any tenderness ranged from 37.7% following infant series dose 3 to 54.4%
following the toddler dose. Any induration ranged from 21.8% following dose 1 to 35.3% following the toddler dose in the PCV13
group, while any induration ranged from 20.2% following dose 1 to
37.1% following the toddler dose in the PCV7 group. Any erythema
ranged from 25.3% following dose 1 to 46.6% following the toddler
dose in the PCV13 group and 26.2% to 46.6% following the toddler
dose in the PCV7 group.
After dose 1 of the infant series, the incidences of moderate
swelling (P = 0.034) and moderate redness (P = 0.009) were signiﬁcantly higher among PCV13 subjects than PCV7 subjects. After dose

Fig. 3. Comparison of systemic events after each dose. PCV7, 7-valent pneumococcal
conjugate vaccine; PCV13, 13-valent pneumococcal conjugate vaccine.
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Table 2
Withdrawals due to adverse events (AEs) by System Organ Classa and pneumococcal conjugate vaccine group (includes events which are not related to vaccination as well
as those that are possibly related).
N

Any AE
Nervous system disorders
Infections and infestations
Skin and subcutaneous tissue disorders
Psychiatric disorders
Blood and lymphatic system disorders
General disorders/administration site disorders

PCV13

PCV7

n = 4723 infant series; n = 2569
between infant and toddler
doseb , c ; n = 2499d

n = 2754 infant series; n = 1800
between infant and toddler
doseb , c ; n = 1482d

22
8
5
2
2
3
2

17
9
3
3
2
0
1

Only classes with ≥2 AEs are shown.
AEs were collected differently for the period between the infant series and the toddler dose, than for the infant and toddler doses. At the toddler dose visit, parents/guardians
were to report any new chronic medical condition and any serious AEs that had occurred since the previous visit.
c
Postinfant series data are available for 9 studies.
d
There were no withdrawals because of AEs during the toddler dose. AE, adverse event; PCV7, 7-valent pneumococcal conjugate vaccine; PCV13, 13-valent pneumococcal
conjugate vaccine.
a

b

incidence also occurred in the PCV13 group (36.0%) following dose
1.
3.4. Comparative event rates 2 + 1 versus 3 + 1 dosing schedules
Two studies included in our meta-analysis utilized a 2 + 1 dosing
schedule to compare immunogenicity and safety of PCV13 to PCV7.
In the study conducted in Italy [4], no statistically signiﬁcant differences between vaccine groups were observed after doses 1 and 2 of
the infant series or after the toddler dose for local reactions. Tenderness and redness were reported slightly more following the toddler
dose than following the infant series. In the case of systemic events,
only one signiﬁcant difference between vaccine groups occurred.
Irritability following dose 1 of the infant series was signiﬁcantly
greater in the PCV13 group than the PCV7 group P ≤ 0.05 Most cases
of fever were mild in severity (≥38◦ but ≤39◦ ). Severe fever was
reported only once in the study, and occurred in one subject in the
PCV7 group following the toddler dose. In a second study using the
2 + 1 schedule and conducted in the United Kingdom [22], the only
instance of a signiﬁcant difference in reactions was the frequency
of erythematous reactions that occurred following the ﬁrst dose of
PCV13 than PCV7. There were no statistically signiﬁcant differences
between groups. While no studies utilizing a direct comparison
between the 2 + 1 and 3 + 1 dosing schedules have been done, we
can say that frequencies and severity of local and systemic reactions following dose 3 (toddler dose) in the studies with the 2 + 1
dosing schedule were within the expected ranges for these events
seen following dose 4 (toddler dose) during the 3 + 1 studies [6–14].
See Supplemental online Tables 3 and 4 (Percent of subjects experiencing local events following the toddler dose in studies with a
2 + 1 dosing schedule versus a 3 + 1 dosing schedule and Percent of
subjects experiencing systemic events following the toddler dose
in studies with a 2 + 1 dosing schedule versus a 3 + 1 dosing schedule) which report frequencies of local and systemic events across
the 2 + 1 and 3 + 1 studies included in our meta-analysis.
3.5. Adverse events
The types of AEs reported were conditions and symptoms
generally expected in these age groups, and were reported at similar frequencies in the PCV13 and PCV7 groups. Among AEs that
occurred most frequently, there were no trends suggesting a tendency to increase or decrease across doses.
AEs that showed a statistically signiﬁcant difference between
PCV13 and PCV7 are listed in Supplemental online Tables 5 and
6. Among AEs with statistically signiﬁcant differences in incidence

between groups, the higher frequency was seen more often in the
PCV7 group, suggesting no concerns regarding the safety of PCV13
relative to PCV7. Furthermore, for most of these events the difference in incidence between groups was <1.0%, suggesting statistical
ﬁndings were not due to clinically important differences.
Related AEs were reported at a low incidence. During the infant
series, related AEs were reported in 5.2% and 6.6% of subjects vaccinated with PCV13 and PCV7 respectively; after the toddler dose, the
incidence was 2.0% and 2.9%, respectively. The types of AEs most
frequently reported as related to study vaccine were general disorders and administration site conditions, including pyrexia and
injection site reactions. These are either events related to the use
of concomitant vaccinations as only information for the pneumococcal vaccine injections site was collected in the electronic diaries,
or events that investigators did not think were fully described in the
diaries.
The incidence of SAEs reported during each period (infant series,
between infant and toddler dose, toddler dose, and follow-up
period) was ≤4.6% for each vaccine group. Infections and infestations were the most frequently reported types of SAEs. The next
most common were gastrointestinal and respiratory, thoracic, and
mediastinal disorders.
SAEs that the investigator considered related to study vaccine were reported for 11 subjects. Related SAEs in the PCV7
group included febrile convulsion (n = 2), infantile spasms (n = 1),
nephroblastoma (n = 1), and pyrexia (n = 1). Related SAEs in the
PCV13 group included febrile convulsion and pyrexia (n = 1),
pyrexia (n = 1), bronchitis (n = 1), inconsolable crying (n = 1), allergy
to vaccine (n = 1), and bronchiolitis (n = 1). Among the 7489 vaccinated infants, 3 (0.063%) vaccinated with PCV13 and 1 (0.036%)
vaccinated with PCV7 died as a result of Sudden Infant Death Syndrome (SIDS) considered unrelated to study vaccine.
4. Discussion
By design all PCV13 safety comparisons were made with PCV7.
The safety of PCV7 administered with other vaccines has been
established in clinical and postmarketing studies [20,21]. One
review noted in PCV7 clinical studies, the most frequently reported
AEs were injection site reactions, fever, irritability, drowsiness,
restless sleep, decreased appetite, vomiting, diarrhea, and rash, and
that postmarketing studies conﬁrmed the favorable safety proﬁle
[20]. Data from the US Vaccine Adverse Event Reporting System
(VAERS) demonstrated that the most frequently reported conditions following use of PCV7 were fever, injection-site reactions,
rashes (including urticaria), and irritability or agitation [21].
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Several large randomized clinical studies have conﬁrmed the
safety of PCV13 administration in infants and toddlers [6,22–25].
This meta-analysis was conducted to further evaluate the safety
of PCV13 compared with PCV7 when administered with concomitant vaccines, with an emphasis on the examination of rare events.
The analysis provided a method by which the wealth of data
available in PCV13 clinical trials could be used to identify signal
events.
Local reactions at the injection site (tenderness, swelling, and
redness) were reported at similar rates in the PCV13 and PCV7
groups, with the incidence of local reactions generally lowest after
dose 1 and highest after the toddler dose. Fever was also reported
at similar frequencies in both groups, with no clinically important differences between groups. Most reports of fever were mild.
Severe fever occurred in ≤0.3% of subjects after any dose. Decreased
appetite, irritability, increased sleep, and decreased sleep were
reported at similar frequencies in the PCV13 and PCV7 groups, with
no clinically important differences in reactogenicity between the
groups. Most reported AEs were generally those expected and commonly seen in infants and toddlers, and were reported at similar
frequencies in both groups. Few subjects in either group discontinued study vaccine because of AEs.
This analysis used a statistical method that was very sensitive
and could detect small numerical differences between the groups.
As a result of this sensitivity and the large number of comparisons
made, the many signiﬁcant differences noted between groups with
this model must be interpreted with caution. All AEs with statistical
signiﬁcance between groups were reviewed to determine if further
clinical evaluation was warranted. In most cases, further review
was unwarranted as the actual differences were small and not clinically meaningful, and there was no clear mechanism by which a
true clinical difference might be explained. For example, during the
infant series eye discharge occurred signiﬁcantly more frequently
in the PCV13 group than the PCV7 group (0.6% vs 0.3%) but there
is no clear mechanism that might explain a true clinical difference,
and although the difference between groups is statistically significant it is highly unlikely that the 0.3% difference between groups
is clinically signiﬁcant. AEs that were examined further included
anemia, seizure, immune system disorders, wheezing, pneumonia, and apnea. Upon further examination, no clinically meaningful
differences were found for these AEs.
Four of the 7489 vaccinated infants with data included in the
integrated safety analyses died. All 4 deaths were attributed to SIDS
and were not considered related to study vaccine. The rate of SIDS
observed in this analysis is consistent with the incidence in the
general population [26–28].
In each of the 13 studies included in this analysis the choice of
concomitant vaccines and vaccine schedule were based on national
recommendations. Therefore, a variety of concomitant vaccines
and vaccine schedules were employed. Consequently, this integrated analysis provides a thorough evaluation of the safety proﬁle
of PCV13.
In conclusion, based on clinical data from 13 studies, PCV13 has
a favorable safety proﬁle similar to that of PCV7, which has been
the standard of care for infants and young children for >10 years.
AE monitoring continues post-licensure to conﬁrm these ﬁndings.
Safety assessments continue through routine pharmacovigilance
mechanisms and additional safety studies (NCT01509105).
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