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ABSTRACT

Key words

Objective. To assess the safety and immune responses induced by a 13-valent pneumococcal
conjugate vaccine (PCV13) after immunization of infants in Mexico.

Methods. PCV13 was given with other routine childhood vaccinations to 225 infants in
Mexico at ages 2,4, 6, and 12 months.

Results. The proportions of subjects achieving immunoglobulin G (IgG) concentrations
> 0.35 ug/mL after the infant series and toddler dose were > 93.1% and > 96.7%, respectively,
for all 13 serotypes. The serotype-specific pneumococcal 1gG geometric mean concentrations
after the infant series and toddler dose ranged from 1.18 to 9.13 ug/mL and from 1.62 to 15.41
ug/mL, respectively. The most common local reaction and systemic event after each dose were
tenderness and irritability, respectively. Most fever was mild; no fever > 40.0°C (i.e., severe)
was reported. One subject withdrew because of Kawasaki disease 5 days after the first dose of

vaccines, but this condition was not considered related to PCV13.

Conclusions.
genic and safe in healthy infants in Mexico.

Owerall, PCV13 administered with routine pediatric vaccines was immuno-

Pneumococcal vaccines; safety; pneumonia; Mexico.

Streptococcus pneumoniae causes child-
hood invasive infections, including
pneumonia, meningitis, bacteremia, and
acute otitis media. S. pneumoniae has
become the predominant cause of acute
bacterial meningitis in Mexico following
introduction of the Haemophilus influen-
zae type b (Hib) vaccine (1). Pneumo-
coccal isolates in Mexico have a high

! Hospital Para el Nifio Poblano, Puebla, Mexico.

Send correspondence to: Maricruz Gutiérrez Brito,
marycrunch@hotmail.com

Pfizer Vaccine Research, Pearl River, New York,
United States of America.

Former employee of Pfizer Inc, Collegeville, Penn-
sylvania, United States of America.

Pfizer Inc, Collegeville, Pennsylvania, United
States of America.

414

prevalence of antibiotic resistance (2-6),
suggesting that vaccination would be an
important preventive strategy.

A 7-valent pneumococcal conjugate
vaccine (PCV7) was approved in Mexico
in 2007 (7) and was expected to cover
56% to 62% of serotypes causing inva-
sive pneumococcal disease (IPD) (2, 3).
With inclusion of 6 additional serotypes,
the 13-valent pneumococcal conjugate
vaccine (PCV13) potentially could cover
77% of serotypes causing IPD in Latin
America and Mexico (2, 3).

This study assessed serotype-specific
pneumococcal immune responses in-
duced by PCV13 measured 1 month
after doses 2 and 3 of a three-dose infant

series and after a toddler dose in healthy
infants in Mexico. The safety objectives
were to assess incidence rates of local
reactions, systemic events, and adverse
events (AEs).

MATERIALS AND METHODS
Study design

This phase 3, open-label, single-arm,
multicenter trial was conducted at seven
sites (Guadalajara, Jalisco; Monterrey,
Nuevo Leén; Puebla, Puebla; More-
lia, Michoacan; Mexico City, Distrito
Federal; Oaxaca, Oaxaca; and Mérida,
Yucatan) to evaluate the safety, toler-

Rev Panam Salud Publica 33(6), 2013



Gutiérrez Brito et al. ® Immunogenicity and safety of pneumococcal conjugate vaccine

ability, and immunogenicity of PCV13
administered concomitantly with rou-
tine vaccines to healthy infants in Mex-
ico. Study materials, including the pro-
tocol and other materials provided to
investigators and written materials pro-
vided to parent(s)/legal guardian(s),
were examined by institutional review
boards or independent ethics commit-
tees for review and written approval.
The study was conducted in accordance
with the ethical principles originating
in the Declaration of Helsinki and was
designed and performed in compliance
with good clinical practice and appli-
cable regulatory requirements. Written
informed consent was obtained from
the parent(s)/legal guardian(s) of ev-
ery subject before enrollment and be-
fore performance of any study-related
procedures.

Subjects

Eligible subjects were healthy in-
fants 2 months of age (42-98 days) who
weighed >3.5 kg at enrollment, were
available for the entire study period, and
had parent(s)/legal guardian(s) who
were reachable by telephone and able to
complete all relevant study procedures.
Subjects were ineligible if they had pre-
viously been vaccinated with licensed
or investigational pneumococcal, Hib
conjugate, diphtheria, tetanus, pertussis,
poliovirus, measles, mumps, rubella, or
rotavirus vaccines; had shown a previ-
ous anaphylactic reaction to any vaccine
or vaccine-related component or contra-
indication to vaccination with any of the
study vaccines; had known or suspected
immune deficiency or suppression; had
a history of culture-proven invasive dis-
ease caused by S. pneumoniae; had a ma-
jor known congenital malformation or
serious chronic disorder including a sig-
nificant neurologic disorder or history
of seizure; had received blood products
or gamma-globulin (including hepati-
tis B immunoglobulins and monoclonal
antibodies; e.g., palivizumab); or had
participated in another investigational
or interventional trial other than an ob-
servational study.

Interventions
All subjects received PCV13 at 2, 4,

and 6 months of age (infant series) and
at 12 months of age (toddler dose) con-
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TABLE 1. Vaccination schedule

Vaccines

PCV132
DTaP-IPV-Hib?
HBV®
Rotavirus
PCV13
DTaP-IPV-Hib
Rotavirus
PCV13
DTaP-IPV-Hib
HBV

PCV13

MMR¢?

Visit Age, months
1 2

6 12

@ 13-valent pneumococcal conjugate vaccine.

b Diphtheria, tetanus, acellular pertussis; inactivated poliovi-
rus; Haemophilus influenzae type b vaccine.

¢ Hepatitis B virus vaccine.

9 Measles, mumps, and rubella vaccine.

comitantly with routinely administered
pediatric vaccines (Table 1).

PCV13 was administered intramus-
cularly into the anterolateral muscle of
the left thigh. Diphtheria, tetanus, acel-
lular pertussis, inactivated poliovirus,
and Hib vaccine was administered intra-
muscularly into the upper anterolateral
muscle of the right thigh. Hepatitis B
virus vaccine was administered intra-
muscularly into the lower anterolateral
muscle of the right thigh, away from
any other vaccine, according to local
practices. Rotavirus vaccine was given
as an oral solution. Measles, mumps,
and rubella vaccine was administered
subcutaneously into the arm.

PCV13 contains saccharides from
pneumococcal serotypes 1, 3, 4, 5, 6A,
6B, 7F, 9V, 14, 18C, 19A, 19F, and 23F
individually conjugated to CRM,,,, a
nontoxic variant of diphtheria toxin.
The vaccine is formulated to contain
2.2 pg of each saccharide, except for
4.4 png of serotype 6B, per 0.5-mL dose.
The final formulation contains 5 mM
succinate buffer, 0.02% polysorbate 80,
and 0.125 mg of aluminum phosphate
per 0.5-mL dose.

Immunogenicity measurements

Blood samples (3-5 mL) were col-
lected for immunogenicity assessments
at 28-42 days after dose 2 and dose 3 of
the infant series, and after the toddler
dose. Serum concentrations (ug/mL) of
anticapsular immunoglobulin G (IgG)
were determined by enzyme-linked im-
munosorbent assay for each of the 13
pneumococcal serotypes (8, 9).
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Safety measurements

Parent(s)/legal guardian(s) of each
subject were issued an e-diary and were
asked to monitor and record the sub-
ject’s local reactions, systemic events,
and use of antipyretic medication for
4 days after each PCV13 vaccination.
Any local reactions or systemic events
persisting at day 4 were also recorded
in the e-diary until the parent(s)/legal
guardian(s) recorded an end date in
the e-diary. The e-diary allowed these
assessments to be recorded only within
a fixed time window, providing an ac-
curate representation of the subjects’
experience at that time. Investigators
were required to review the e-diary data
online at frequent intervals to evaluate e-
diary completion compliance and as part
of the ongoing safety review.

Local reactions (redness, swelling,
and tenderness) on the left leg (site of
the PCV13 injection) were monitored.
Parent(s)/legal guardian(s) were in-
structed on how to measure the size of
redness or swelling with a caliper and re-
corded the measurement in caliper units
(1-14 or >14; 1 caliper unit represents
0.5 c¢m) in the e-diary. Measurements
were rounded to the nearest whole num-
ber. Tenderness was recorded as none,
present, or interfered with limb move-
ment. Redness and swelling were cat-
egorized as mild (0.5-2.0 cm), moderate
(2.5-7.0 cm), or severe (>7.0 cm). If
redness or swelling was >7.0 cm (> 14
caliper units), the subject was to be seen
by study personnel.

Systemic events included decreased
appetite, irritability, increased sleep,
and decreased sleep. Axillary tempera-
ture was recorded daily at bedtime for
4 days and any time fever (axillary tem-
perature > 38.0°C) was suspected during
the 4 days after vaccination. The highest
temperature for each day was recorded
in the e-diary. In the event of a fever,
temperature was recorded daily until the
fever resolved.

The use of antipyretic medication to
prevent or treat symptoms was recorded
daily during days 14 after each vaccina-
tion. Antipyretic use beyond day 4 was
also recorded in the e-diary.

AEs were monitored from enrollment
through the postinfant series 7-month
blood draw and from the toddler dose
until study conclusion (13-month blood
draw) based on clinical observations
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during study visits, ancillary informa-
tion included in the e-diary, or informa-
tion obtained by asking parent(s)/legal
guardian(s) a nonspecific question. Se-
rious AEs (SAEs) were defined as AEs
that were life-threatening, required in-
patient hospitalization or prolongation
of an existing hospitalization, resulted
in persistent or significant disability
or incapacity, or resulted in cancer or
death. SAEs were monitored through-
out the study.

Sample size determination

Sample size estimate was based on
the proportion of responders for pneu-
mococcal serotypes measured after the
infant series from two previous studies
(10, 11). The study was sized to allow es-
timation of the proportion of responders
after the third dose of PCV13 to within
*+ 6.0% precision and after the second
dose of PCV13 to within * 7.7% pre-
cision. These precision estimates were
based on the maximum margins of error
among all serotypes in the proportion of
responders at the relevant time points
in the two studies (10, 11). Assuming a
dropout rate of <25% (estimate based on
the maximum dropout rates of the two
previous studies), 214 subjects overall
were to be enrolled to ensure that 160
subjects were evaluable.

Enrollment procedure

Although this study was not random-
ized, eligible subjects received PCV13
and an enrollment number (equivalent to
a randomization number for randomized
studies). Before enrollment and before
any study-related procedures were per-
formed, voluntary written study-specific
informed consent was obtained from
the parent(s)/legal guardian(s) for each
subject. Prior to enrollment, the inves-
tigators reviewed the subjects’” medical
history and medications to ensure that
the subjects were in good health and met
all the inclusion criteria and none of the
exclusion or temporary-delay criteria.
Subject numbers were allocated through
the sponsor’s Clinical Operations Ran-
domization Environment II system.

Study end points

The primary end point for each of the
13 pneumococcal serotypes was the pro-
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portion of subjects achieving a serotype-
specific IgG concentration > 0.35 pg/mL
(i.e., responders) measured 1 month af-
ter the infant series, the reference anti-
body concentration for assessment of
serotype-specific vaccine efficacy against
IPD recommended by the World Health
Organization (12). Secondary end points
for each pneumococcal serotype were
the proportion of responders measured
1 month after the second infant dose
and the toddler dose, and the serotype-
specific IgG geometric mean concentra-
tions (GMCs) after the second and third
doses of the infant series and after the
toddler dose.

Safety end points were local reactions,
systemic events, use of antipyretic medi-
cations, and AEs.

Statistical methods

For each pneumococcal serotype, the
proportion of responders was computed
for each time point when blood samples
were obtained: 28-42 days after dose 2
and dose 3 of the infant series and 2842
days after the toddler dose. For each se-
rotype, exact, unconditional, two-sided
95% confidence intervals (CIs) on the
proportion were calculated. IgG GMCs
at each blood draw visit were calculated.
Two-sided 95% Cls were constructed by
back-transformation of the CIs for the
mean of the logarithmically transformed
assay results computed using the Stu-
dent t distribution. Geometric mean fold
rises (GMFRs) in antibody concentra-
tion from after dose 2 to after dose 3 of
the infant series, and from after dose 3
of the infant series to after the toddler
dose, were summarized by geometric
means and 95% Cls, also computed us-
ing the logarithmically transformed as-
say results.

Subjects were considered to have com-
pleted the infant series or toddler dose
if they completed the blood draw visit
after the infant series or toddler dose.
Subjects with major protocol deviations
were excluded from the evaluable infant
immunogenicity population, but minor
protocol deviations (i.e., those unlikely
to have any marked effect on immune
responses) did not result in exclusion
from the evaluable immunogenicity
population.

All subjects who received >1 dose
of study vaccine were included in the
safety population.

RESULTS
Subjects

The disposition of subjects is shown
in Figure 1. A total of 225 subjects were
enrolled and assigned to receive PCV13
with other routine childhood vaccina-
tions; 192 (85.3%) completed the infant
series, 191 (84.9%) were vaccinated with
the toddler dose, and 183 (81.3%) com-
pleted the toddler dose (Figure 1).

One subject who was diagnosed with
hypospadias was not vaccinated because
the investigator determined this diagno-
sis to meet an exclusion criterion. One
additional subject was also listed as not
receiving study vaccine; however, this
subject was re-enrolled later and was
vaccinated. All 19 subjects withdrawn
from the infant series for the reason
“other” were enrolled at the same site
and were withdrawn at the request of
the site’s ethics committee because of
vaccination delays caused by problems
with vaccine storage at the site.

During the outbreak of the influenza
A(HINT1) epidemic in Mexico in May—
June 2009, the country was quarantined,
with restrictions on nonessential travel,
which resulted in subjects being unable
to get to the clinic for scheduled vaccina-
tions. PCV13 was administered outside
the protocol-specified time frame at > 70
days after the previous study vaccina-
tion for 20 subjects (8.9%) after dose 2
and for 42 subjects (18.7%) after dose 3 of
the infant series; these were considered
minor protocol violations and did not re-
sult in exclusion from the evaluable im-
munogenicity population. In addition,
12 subjects (5.3%) received the toddler
dose at > 396 days of age because of the
HIN1 influenza outbreak; these sub-
jects were included in the all-available
toddler immunogenicity population but
were excluded from the evaluable tod-
dler immunogenicity population.

Table 2 presents demographic char-
acteristics for the safety population. All
subjects were Mexican, with a mean age
of 2.1 months at enrollment.

Immunogenicity

The proportion of responders after
dose 2 of the infant series was >93.2%
for 11 of the 13 serotypes, 81.4% for
serotype 6B, and 77.5% for serotype
23F (Table 3). After dose 3 of the infant
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FIGURE 1. Patient disposition: infants and toddlers immunized with 13-valent pneumococcal series, the proportion of responders was
conjugate vaccine, Mexico 293.1% for all 13 serotypes (Table 3).
After the toddler dose, the proportion of
Enrolled (n = 225) responders was 96.7% to 100% for all 13
. — . serotypes (Table 3).

* . 1 subject excluded after being diagnosed with During the infant series, serotype-
Vaccinated at infant dose 1 hypospadias . specific pneumococcal IgG GMCs were
No. =223 (99.1%) " T subjectwas not vaccinated 0.81-5.59 pg/mL after dose 2 and 1.18-
3 9.13 pg/mL after dose 3 (Table 3). After
the toddler dose, serotype-specific pneu-
Vaccinated at infant dose 2 mococcal IgG GMCs were 1.62-15.41

No. = 214 (95.1%) pg/mL (Table 3).
L 33 subjects withdrawn from infant series IgG GMC GMFRs were 0.88-6.13 after
Vaccinated at infant dose 3 " 19 — other dose 3 of the infant series (dose 3/dose 2)
No. = 194 (86.2%) " 6 - parent/legal guardian request and 1.14-3.08 after the toddler dose (tod-
" 4 —losttofollow up dler dose/dose 3) (Table 3). GMCs for all
* 2 —failedto retum serotypes except serotypes 4 and 19F
v * 1 - adverse event increased after dose 3 compared with
* 1 - protocol violation dose 2, and GMCs for all serotypes in-
Completed infant series” creased after the toddler dose compared

No. = 192 (85.3%) with dose 3.
® 1 subject withdrawn after the Safety
infant series due to parent/legal

: guardian request Local reactions were reported for
72.0% of subjects after dose 1, 70.9% af-
Vaccinated at toddler dose i . ter dose 2, and 66.7% after dose 3 of the
No. = 191 (84.9%) 8 SUb]_eCtS :Vlt_h?;i:’;tgiemtx:dler dose infant series, and for 47.4% of subjects
" 3 losttofolow up after the toddler dosg (Table 4). The most
17 * 1 parent/legal guardian request common local reaction was tenderness.
Most local reactions were mild or mod-

Completed toddler dose” erate in S(e'verlty‘
No. = 183 (81.3%) Systemic events were reported for

83.9% of subjects after dose 1, 72.7% af-
ter dose 2, and 73.3% after dose 3 of the

2 These subjects were enrolled at the same site and withdrawn by request of the ethics committee for the site because of infant series, and for 59.3% of subjects

delays in vaccine administration caused by vaccine storage problems. after the toddler dose (Table 4). The most
® Subjects were considered to have completed the infant series or the toddler dose if they completed the visit for the postinfant . o ee 1 eqs
common systemic event was irritability.

series or post-toddler dose blood draws. .
Most cases of fever were mild. No cases
of fever > 40.0°C were reported.

TABLE 2. Demographic characteristics (n = 223)? of infants and toddlers immu-

nized with 13-valent pneumococcal conjugate vaccine, Mexico Adverse events
Characteristic No. Percent During the infant series, 170 AEs were
Sex reported in 80 subjects (35.9%), mainly in
Male 114 5141 the categories of infections and infesta-
Ralj:e;male 109 48.9 tions (66 subjects; 29.6%) and gastroin-
Other® 203 100 testinal disorders (22 subjects; 9.9%). The
Ethnicity most common individual AEs reported
Hispanic or Latino 223 100 in 24% of subjects during the infant se-
Ag'jl :; :rlrglll)rgent in study (months) 21405 ries were nasopharyngitis (33 subjects;
Median o1 14.8%), diarrhea (14 subjects; 6.3%), and
Range 1.4-33 viral upper respiratory tract infection (11
Weight at enrollment in study (kg) subjects; 4.9%). After the infant series,
Mean + SD 51:08 seven AEs were reported in six sub-
gl:géaen 3_;(;5 jects (2.7%). Seborrheic dermatitis was

reported in two subjects; all other AEs

a Safety population, which includes all subjects who received > 1 dose of the study vaccine. occurred in one subject each (pyrexia,

® Defined as being not of white, black, or Asian race. All subjects with race reported as “other” were of 1 t th d bit .
Mexican ethnicity. allergy to arthropo 1te, pneumonia,

¢ Standard deviation. breath holding, and atopic dermatitis).
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TABLE 4. Local and systemic reactions reported first 4 days postvaccination of infants and toddlers immunized with 13-valent

pneumococcal conjugate vaccine, Mexico

Infant series Toddler dose
Dose 1 Dose 2 Dose 3 Dose 4
Local reactions, % No. = 2142 No. = 1962 No. = 1682 No. = 1542
Tenderness®
Any 63.5 69.4 61.3 43.7
Significant 12.4 12.6 15.4 3.8
Swelling®
Any 31.2 29.9 29.4 21.3
Mild 25.1 20.0 19.0 8.1
Moderate 11.9 13.3 14.6 15.8
Severe 0 0 0 0
Redness®
Any 33.8 28.9 31.8 22.0
Mild 27.9 19.5 20.9 8.8
Moderate 10.6 12.3 13.9 15.7
Severe 0 0 0 0
Systemic events, % No. =2172 No. = 1982 No. = 1722 No. = 1622
Fever > 38°C (100.4°F) but < 39°C (102.2°F) 7.0 18.5 18.3 23.0
Fever > 39°C (102.2°F) but < 40°C (104.0°F) 0 0.6 2.2 0
Fever > 40°C (104.0°F) 0 0 0 0
Decreased appetite 31.0 29.3 25.7 33.8
Irritability 69.8 62.2 63.2 46.7
Increased sleep 37.2 245 229 17.9
Decreased sleep 32.8 35.1 37.3 22.0
Use of medication to treat symptoms 229 30.1 34.7 245
Use of medication to prevent symptoms 254 34.8 37.6 29.7
Use of medication to treat and prevent symptoms 15.5 22.2 23.6 16.4
Use of medication to treat or prevent symptoms 31.7 40.4 45.8 36.1
Any systemic event 83.9 72.7 73.3 59.3

@ No. = number of subjects reporting yes for > 1 day or no for all days.
b Tenderness was recorded as none, present, or interfered with limb movement.

¢ Redness and swelling were categorized as mild (0.5-2.0 cm), moderate (2.5-7.0 cm), or severe (> 7.0 cm) for analysis.

2,4, 6, and 12 months in Mexico. PCV13
was immunogenic and elicited substan-
tial responses to all 13 vaccine serotypes
that met or exceeded those observed in
similar phase 3 studies (10, 13-16).

S. pneumoniae is a common cause of in-
vasive disease in children. After licensure
of PCV7 in the United States of America,
overall IPD incidence decreased by 76%
and IPD caused by the serotypes in PCV7
declined by 100% among children <5
years of age (17). However, IPD caused
by nonvaccine serotypes has increased,
particularly serotype 19A.

Before the introduction of PCV13, IPD
caused by the additional serotypes in
PCV13 was increasingly prevalent in
Mexico. In 2002, an estimated 56% of
S. pneumoniae serotypes causing IPD in
Mexico were covered by PCV7, whereas
77% were covered by PCV13 (3). A study
in Mexico in 2002-2003 reported that the
most prevalent serotypes in children
with acute otitis media were PCV7 se-
rotypes 6B, 14, 19F, and 23F and PCV13-
unique serotypes 6A and 19A, with PCV7
providing coverage of 63.9% of cases and
PCV13 providing coverage of 83.3% of
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cases (18). More recent studies have
demonstrated an increased prevalence
of IPD caused by non-PCV7 serotypes,
including serotypes 3, 7F, and 19A, after
introduction of PCV7 into the pediatric
immunization schedule in Mexico (19,
20). In addition, studies in Mexico have
demonstrated decreased prevalence of
PCV7 serotypes and increased preva-
lence of non-PCV7 serotypes in nasopha-
ryngeal isolates in children after vaccina-
tion with PCV7 (21, 22). Interestingly, in
a recent study in Peru before the intro-
duction of PCV7, PCV7 serotypes 6B, 14,
19F, and 23F were the most common se-
rotypes in nasopharyngeal isolates from
healthy children, with PCV7 covering
50.0% and PCV13 covering 57.2% of the
isolated serotypes (23). In addition, in
Mexico, many strains of S. pneumoniae
exhibit antibiotic resistance to penicillin,
macrolides, and other antibiotics (2-6).
In a regional surveillance study, 69.4%
of pneumococcal isolates in Mexico dur-
ing 2000-2005 were resistant to trimeth-
oprim/sulfamethoxazole, 38.2% were re-
sistant to erythromycin, and 17.2% were
resistant to chloramphenicol (5).

The annual direct medical costs of
S. pneumoniae and nontypeable H. in-
fluenzae—associated diseases in children
aged < 10 years in Mexico are consider-
able, estimated at U.S. $277-$432 mil-
lion ($2.59-$4.05 per capita) in a study
based on 2008 data (7). Vaccination with
a pneumococcal conjugate vaccine is
cost-saving compared with no vaccina-
tion, with the greatest estimated savings
realized with PCV13 (24). Comparable
results suggesting greater cost-effective-
ness of PCV13 compared with lower-
valent pneumococcal conjugate vaccines,
or no vaccination, have been reported
for other countries as well (25, 26). Thus,
vaccination is an increasingly important
preventive strategy.

PCV13 was well-tolerated in this study.
The rates of local reactions, systemic
events, and AEs observed were similar to
those reported in previous trials compar-
ing PCV13 with PCV7 given as a 3 + 1
series with routine pediatric vaccines (10,
14, 16). Although significant tenderness
was reported during the infant series, all
local reactions of redness and swelling
were mild or moderate in severity. Fever
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was uncommon, and mostly mild in
severity, and no subject reported severe
fever after any dose. Irritability was the
most frequently reported systemic event
and it occurred in about two-thirds of
subjects after each dose.

AEs were generally consistent with
those common or expected in children
of this age. The most common categories
of AEs were infections and infestations,
gastrointestinal disorders, and general
disorders and administration-site condi-
tions. No life-threatening AEs or deaths
were reported, and no SAEs were con-
sidered related to study vaccines. One
case of Kawasaki disease presented in
a female child 5 days after receiving
the first dose of vaccines. This subject
also reported myocarditis, pyrexia, and
severe diarrhea; all resolved within a
few weeks, and none was considered to
be related to PCV13. Kawasaki disease
is an acute, self-limiting vasculitis of
unknown etiology (27). Based on clinical
and epidemiologic features, an infec-
tious cause is suspected but no organism
has been determined as the causative
agent. An alternative hypothesis is that
the disease is triggered by an immuno-
logic response to any of several antigens.
A nonsignificant higher rate of Kawasaki

1. Franco-Paredes C, Lammoglia L, Hernandez
I, Santos-Preciado JI. Epidemiology and out-
comes of bacterial meningitis in Mexican
children: 10-year experience (1993-2003). Int ]
Infect Dis. 2008;12(4):380-6.

2. Castafieda E, Agudelo CI, Regueira M,
Corso A, Brandileone MC, Brandao AP, et
al. Laboratory-based surveillance of Strepto-
coccus pneumoniae invasive disease in children
in 10 Latin American countries: a SIREVA
II project, 2000-2005. Pediatr Infect Dis ].
2009;28(9):e265-70.

3. Espinosa-de Los Monteros LE, Jiménez-Rojas
V, Aguilar-Ituarte F, Cashat-Cruz M, Reyes-
Lopez A, Rodriguez-Sudrez R, et al. Strepto-
coccus pneumoniae isolates in healthy children
attending day-care centers in 12 states in Mex-
ico. Salud Publica Mex. 2007;49(4):249-55.

4. Quinones-Falconi F, Calva J]J, Lopez-Vidal
Y, Galicia-Velazco M, Jiménez-Martinez ME,
Larios-Mondragén L. Antimicrobial suscep-
tibility patterns of Streptococcus pneumoniae
in Mexico. Diagn Microbiol Infect Dis.
2004;49(1):53-8.

5. Agudelo CI, Castafieda E, Corso A, Reg-
ueira M, Brandileone MC, Branddo AP, et
al. Resistencia a antibidticos no betalactami-
cos de aislamientos invasores de Strepto-
coccus pneumoniae en nifios latinoamerica-
nos. SIREVA 1I, 2000-2005. Rev Panam Salud
Publica. 2009;25(4):305-13.
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disease has been noted in association
with some rotavirus vaccines (28). In a
phase 4, observational, database safety
study of PCV7, Kawasaki disease was
not significantly more frequent than in
a historic control group after adjustment
for race, sex, and other factors (29).

This study has limitations that should
be mentioned. First, it was an open-label
study with no comparator arm. How-
ever, the antibody responses and safety
profile observed in this trial are similar
to those observed in other trials com-
paring PCV13 with PCV7 (10, 12-16).
Second, the safety follow-up for ad-
verse events was 1 month after the tod-
dler dose. Other studies have performed
safety evaluations of PCV13 in compari-
son with PCV7, including 6 months of
follow-up after the toddler dose, and
have demonstrated a comparable safety
profile (16, 30).

In conclusion, PCV13 was immuno-
genic and had an acceptable safety pro-
file in infants in Mexico when admin-
istered with routine pediatric vaccines.
Because of the prevalence of IPD and
pneumococcal antibiotic resistance, vac-
cination with pneumococcal conjugate
vaccine is an important strategy in Mex-
ico. PCV13 provides increased protec-

REFERENCES

6. Villasefior-Sierra A, Lomas-Bautista M,
Aguilar-Benavides S, Martinez-Aguilar G.
Serotypes and susceptibility of Streptococcus
pneumoniae strains isolated from children in
Mexico. Salud Publica Mex. 2008;50(4):330-3.

7. Talbird SE, Taylor TN, Caporale J, Ismaila AS,
Gomez J. Residual economic burden of Strep-
tococcus pneumoniae- and nontypeable Hae-
mophilus influenzae-associated disease follow-
ing vaccination with PCV-7: a multicountry
analysis. Vaccine. 2010;28(Suppl 6):G14-22.

8. Concepcion NF, Frasch CE. Pneumococcal
type 22f polysaccharide absorption improves
the specificity of a pneumococcal-polysaccha-
ride enzyme-linked immunosorbent assay.
Clin Diagn Lab Immunol. 2001;8(2):266-72.

9. Wernette CM, Frasch CE, Madore D, Carlone
G, Goldblatt D, Plikaytis B, et al. Enzyme-
linked immunosorbent assay for quantita-
tion of human antibodies to pneumococcal
polysaccharides. Clin Diagn Lab Immunol.
2003;10(4):514-9.

10. Bryant KA, Block SL, Baker SA, Gruber
WC, Scott DA; PCV13 Infant Study Group.
Safety and immunogenicity of a 13-valent
pneumococcal conjugate vaccine. Pediatrics.
2010;125(5):866-75.

11. Gadzinowski J, Daniels E, Scott DA, Patterson
S, Gruber WC, Tansey S, et al. Safety and
immunogenicity of 13-valent pneumococcal
conjugate vaccine with/without polysorbate

tion against pneumococcal serotypes not
included in PCV7.

Acknowledgments. This study was
sponsored by Wyeth, which was ac-
quired by Pfizer Inc in October 2009. The
authors thank the investigators in the
3009 study group: Juan Manuel Aparicio
Rodriguez, Maria Elena Munoz Fuen-
tes, Sofia Rojas Hernandez, and Ricarda
Totolhua Tepox. Medical writing sup-
port was provided by Nancy Price at Ex-
cerpta Medica, and editorial support was
provided by Vicki Schwartz at Excerpta
Medica and was funded by Pfizer Inc.

Conflicts of interest. M.G.B. has no
conflicts of interest to report. A.T., D.G,,
P.C.G.,, W.C.G, EAE., and D. A. Scott
are employees of Pfizer Inc, and D. A.
Sarkozy was an employee of Pfizer Inc at
the time the study was conducted.

Contributions of authors. Each au-
thor substantially contributed to: the
conception and design, acquisition of
data, or analysis and interpretation of
data; drafting the article or revising it
critically for important intellectual con-
tent; and providing final approval of the
version to be published.

80 in healthy infants in Poland. Pediatr Infect
Dis J. 2009;28(6):e171-2.

12. World Health Organization: WHO Technical
Report Series, No. 927, 2005. WHO Expert
Committee on Biological Standardization.
54th report. Annex 2: Recommendations for
the production and control of pneumococ-
cal conjugate vaccines. Geneva: WHO; 2005.
Pp. 66-92.

13. Esposito S, Tansey S, Thompson A, Razmpour
A, Liang ], Jones TR, et al. Safety and immu-
nogenicity of a 13-valent pneumococcal con-
jugate vaccine compared to those of a 7-valent
pneumococcal conjugate vaccine given as
a three-dose series with routine vaccines in
healthy infants and toddlers. Clin Vaccine
Immunol. 2010;17(6):1017-26.

14. Kieninger DM, Kueper K, Steul K, Juergens
C, Ahlers N, Baker S, et al. Safety, tolerability,
and immunologic noninferiority of a 13-valent
pneumococcal conjugate vaccine compared to
a 7-valent pneumococcal conjugate vaccine
given with routine pediatric vaccinations in
Germany. Vaccine. 2010;28(25):4192-203.

15. Snape MD, Klinger CL, Daniels ED, John TM,
Layton H, Rollinson L, et al. Immunogenicity
and reactogenicity of a 13-valent-pneumococ-
cal conjugate vaccine administered at 2, 4, and
12 months of age: a double-blind randomized
active-controlled trial. Pediatr Infect Dis J.
2010;29(12):e80-90.

Rev Panam Salud Publica 33(6), 2013



Gutiérrez Brito et al. ® Immunogenicity and safety of pneumococcal conjugate vaccine

16.

17.

18.

19.

20.

21.

Yeh SH, Gurtman A, Hurley DC, Block SL,
Schwartz RH, Patterson S, et al. Immunoge-
nicity and safety of 13-valent pneumococcal
conjugate vaccine in infants and toddlers.
Pediatrics. 2010;126(3):e493-505.

Pilishvili T, Lexau C, Farley MM, Hadler J,
Harrison LH, Bennett NM, et al. Sustained
reductions in invasive pneumococcal disease
in the era of conjugate vaccine. ] Infect Dis.
2010;201(1):32-41.

Gomez-Barreto D, de los Monteros LE, Lopez-
Enriquez C, Suarez RR, de la Torre C. Strepto-
coccus pneumoniae serotypes isolated from the
middle ear of Mexican children diagnosed
with acute otitis media. Salud Publica Mex.
2011;53(3):207-11.

Chacon-Cruz E, Velazco-Mendez Y, Navarro-
Alvarez S, Rivas-Landeros RM, Volker ML,
Lopez-Espinoza G. Pneumococcal disease:
emergence of serotypes 19A and 7F follow-
ing conjugate pneumococcal vaccination
in a Mexican hospital. ] Infect Dev Ctries.
2012;6(6):516-20.

Arredondo-Garcia JL, Calderén E, Echéaniz-
Aviles G, Soto-Noguerén A, Arzate P,
Amabile-Cuevas CF, et al. Serotypes and
antibiotic susceptibility of Streptococcus
pneumoniae isolates causative of invasive dis-
eases in Mexican children. J Infect Dev Ctries.
2011;5(2):119-22.

Espinosa-de los Monteros LE, Aguilar-Ituarte
F, Jiménez-Judrez RN, Rodriguez-Sudrez RS,
Gomez-Barreto D. Reemplazo de serotipos de
Streptococcus pneumoniae en nifios con vacuna

Original research

ment of Kawasaki disease: a statement for
health professionals from the Committee on
Rheumatic Fever, Endocarditis and Kawasaki
Disease, Council on Cardiovascular Disease
in the Young, American Heart Association.
Circulation. 2004;110(17):2747-71.

Hua W, Izurieta HS, Slade B, Belay ED, Haber
P, Tiernan R, et al. Kawasaki disease after vac-
cination: reports to the vaccine adverse event
reporting system 1990-2007. Pediatr Infect
Dis J. 2009;28(11):943-7.

Center KJ, Hansen JR, Lewis E, Fireman BH,
Hilton B. Lack of association of Kawasaki dis-
ease after immunization in a cohort of infants
followed for multiple autoimmune diagnoses
in a large, phase-4 observational database
safety study of 7-valent pneumococcal con-
jugate vaccine: lack of association between
Kawasaki disease and seven-valent pneumo-
coccal conjugate vaccine. Pediatr Infect Dis J.
2009;28(5):438-40.

Vanderkooi OG, Scheifele DW, Girgenti D,
Halperin SA, Patterson SD, Gruber WC, et al.
Safety and immunogenicity of a 13-valent
pneumococcal conjugate vaccine in healthy
infants and toddlers given with routine pe-
diatric vaccinations in Canada. Pediatr Infect
Dis J. 2012;31(1):72-7.

conjugada antineumocdccica 7V en México.
Salud Publica Mex. 2010;52(1):4-13.

22. Reyna ], Limon AE. High prevalence of sero-
type 11B of Streptococcus pneumoniae isolated
in the nasopharynx of Mexican children. Arch
Med Res. 2008;39(6):629-30.

23. Mercado EH, Egoavil M, Horna SG, Torres 28.
N, Velasquez R, Castillo ME, et al. Serotipos
de neumococo en nifios portadores antes de
la vacunacion antineumocécica en el Perd.

Rev Peru Med Exp Salud Publica. 2012;29(1):
53-60. 29.

24. Mucifio-Ortega E, Mould-Quevedo JF,
Farkouh R, Strutton D. Evaluacién econémica
de un programa de inmunizacién infantil en
México basado en la vacuna neumocécica
conjugada 13-valente. Value Health. 2011;14(5
Suppl 1):565-70.

25. Rozenbaum MH, Sanders EA, van Hoek
AJ, Jansen AG, van der Ende A, van den
Dobbelsteen G, et al. Cost effectiveness of
pneumococcal vaccination among Dutch in-  30.
fants: an economic analysis of the seven va-
lent pneumococcal conjugated vaccine and
forecast for the 10 valent and 13 valent vac-
cines. BMJ. 2010;340:c2509.

26. Earnshaw SR, McDade CL, Zanotti G,
Farkouh RA, Strutton D. Cost-effectiveness of
2 + 1 dosing of 13-valent and 10-valent pneu-
mococcal conjugate vaccines in Canada. BMC
Infect Dis. 2012;12:101.

27. Newburger JW, Takahashi M, Gerber MA,
Gewitz MH, Tani LY, Burns JC, et al. Di-
agnosis, treatment, and long-term manage-

Manuscript received on 13 April 2012. Revised version
accepted for publication on 26 April 2013.

RESUMEN

Inmunogenia y seguridad de
la vacuna antineumocodcica
conjugada 13 valente

en México

Palabras clave

Objetivo. Evaluar la seguridad y la respuesta inmunitaria inducida por una vacuna
antineumocdcica conjugada 13 valente (PCV13) tras la vacunacién de lactantes en
Meéxico.

Meétodos. Se administré la PCV13, junto con otras vacunas habituales de la nifiez, a
225 lactantes a los 2, 4, 6 y 12 meses de edad en México.

Resultados. Las proporciones de lactantes que alcanzaron concentraciones de inmu-
noglobulina G (IgG) iguales o superiores a 0,35 png/ml después de las tres primeras
dosis (serie del lactante) y tras la cuarta (dosis del inicio de la deambulacién) fueron de
>93,1% y > 96,7%, respectivamente, para los 13 serotipos. Las medias geométricas de
las concentraciones de IgG antineumocécica especifica de serotipo después de las tres
primeras dosis y tras la cuarta variaron de 1,18 a 9,13 pg/ml, y de 1,62 a 15,41 pg/ml,
respectivamente. Las reacciones local y sistémica méas frecuentes después de cada dosis
fueron respectivamente el dolor en el punto de inyeccién y la irritabilidad. En la mayor
parte de los casos, la fiebre fue de caracter leve; no se notificé ningtin caso de fiebre de
maés de 40,0 °C (fiebre grave). Un lactante fue excluido del estudio como consecuencia
de la aparicién de una enfermedad de Kawasaki cinco dias después de la primera dosis
de la vacuna, aunque se considerd que este proceso no estaba relacionado con la PCV13.
Conclusiones. En términos generales, la PCV13, administrada conjuntamente con
las vacunas pediatricas habituales, se mostré inmunégena e inocua en lactantes sanos
de México.

Vacunas neumocdcicas; seguridad; neumonia; México.
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