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The safety profile of HibMenCY was compared with licensed Hib conjugate vaccines in a pooled analysis that included
more than 8,500 subjects who were administered a four-dose series of HibMenCY or commercially available Hib vaccines
at 2, 4, 6 and 12–15mo of age in two primary vaccination and two fourth dose phase 3 studies. In all studies, HibMenCY
or Hib vaccine was co-administered with age-appropriate, routinely recommended vaccines. In one primary and one
fourth dose study (n = 4180), local and general symptoms were solicited using diary cards for 4 d after each dose. Serious
adverse events (SAEs) and the occurrence of adverse events (AEs) indicating new onset of chronic disease (NOCD), rash,
and conditions prompting Emergency Room (ER) visits were reported from dose 1 until 6 mo after dose 4. The incidences
of solicited local and general symptoms were similar following HibMenCY and commercially available Hib vaccines. For
some solicited symptoms (pain at the injection site and irritability), rates were lower in the HibMenCY group compared
with the Hib control group (p value , 0.05). There were no statistically significant differences between groups in the
incidences of SAEs, NOCDs, rash, or AEs leading to ER visits, with the exceptions of anemia and viral gastroenteritis, which
occurred significantly less frequently in those receiving HibMenCY than those receiving commercially available Hib
vaccines. In this pooled safety analysis, the safety profile of HibMenCY was similar to the safety profile of licensed
monovalent Hib vaccines, despite the addition of meningococcal antigens.
These studies are registered at www.clinicaltrials.gov NCT00345579 (primary vaccination study), NCT00345683 (fourth

dose vaccination study) and NCT00289783 (primary and fourth dose vaccination studies)

Until recently there has been no licensed meningococcal con-
jugate vaccine available for infants in the United States (US), even
though the highest incidence of meningococcal disease is observed
in this age group.1 In April 2011, a meningococcal serogroups A,
C, W-135, and Y diphtheria conjugate vaccine was approved
for vaccination at 9mo and 12mo of age.2 However, initiating
vaccination of infants at 9mo of age misses the peak incidence of
disease in infants, which occurs under 6mo of age.1

The US vaccination schedule has recommended routine
vaccination of infants with Haemophilus influenzae type b (Hib)
polysaccharide-protein conjugate vaccines since the early 1990s.
Widespread use has shown that Hib vaccines have acceptable

safety profiles.3 In the completed phase 2 and phase 3 develop-
ment program, the investigational Haemophilus influenzae type
b–Neisseria meningitidis serogroups C and Y tetanus toxoid con-
jugate vaccine [HibMenCY, GlaxoSmithKline (GSK) Biologicals,
Belgium], had a clinically acceptable safety profile, which was
comparable to licensed monovalent Hib vaccines and a
monovalent MenC conjugate vaccine licensed outside the US.4-8

Significant adverse events (AEs) associated with a new vaccine
may only be detectable in a sufficiently large sample size. There-
fore, safety data from the entire phase 3 HibMenCY development
program were pooled, allowing evaluation of the occurrence of
common and uncommon AEs in . 8,500 recipients who received
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at least one dose of HibMenCY or Hib control vaccine. The
objectives of the pooled analysis were to describe the HibMenCY
safety profile in comparison to a licensed monovalent Hib
conjugate vaccine; to identify events that may require further
investigation in appropriately designed and powered follow-up
safety studies; and to specifically evaluate the occurrence of AEs
affecting the nervous system.

The following analysis summarizes the occurrence of AEs after
vaccination with four consecutive doses of HibMenCY compared
with four consecutive doses of Hib vaccine by pooling data from
two large phase 3 single-blind, randomized and controlled studies,
each with a primary vaccination (dose 1, 2 and 3) phase and a
fourth dose vaccination phase. Each phase was a technically
distinct clinical study [primary/fourth dose studies A/B8 (registered
under a single designation NCT00289783) and primary/fourth
dose studies C/D (registered under the separate designations
NCT00345579 and NCT00345683); www.clinicaltrials.gov].

Healthy infants were randomized (3:1) to receive HibMenCY
or Hib (ActHIB1, Sanofi Pasteur) at 2, 4 and 6mo of age,
and HibMenCY or Hib (PedvaxHIB1, Merck and Co., Inc.) at
12–15mo of age. HibMenCY does not contain any adjuvants or
preservatives. PedvaxHIB1 (Merck and Co.) was used for the fourth
dose at the request of the US Food and Drug Administration.8

HibMenCY and Hib vaccines were co-administered with routinely
recommended infant and toddler vaccines, which included com-
bined diphtheria-tetanus-acellular pertussis-hepatitis B-inactivated
poliovirus vaccine (DTaP-HepB-IPV; PediarixTM/Infanrix1 penta,
GSK Biologicals) and 7-valent pneumococcal conjugate vaccine
(PCV7, PrevnarTM/PrevenarTM, Pfizer) at 2, 4, and 6mo of age;
and MMR and varicella (VAR) vaccines (M-M-RII

1 and Varivax1,
respectively, Merck and Co.) at 12–15mo of age. In total, six
different clinical HibMenCY vaccine lots, manufactured at
industrial scale (~11,000 vials per batch), were administered during
the studies. All vaccines were administered intramuscularly except
for the MMR and VAR vaccines which were administered
subcutaneously.

Study A/B was conducted at 91 centers in the US, Australia
and Mexico between February 2006 and July 2008. Details of
the study design and immunogenicity and safety results are
described elsewhere.8 Study C/D was conducted in 61 centers in
the US and Mexico between September 2006 and November
2008. Thirty-six centers participated in all studies.

The studies were conducted according to Good Clinical
Practices (GCP) and the Declaration of Helsinki. Study
documents were reviewed and approved by appropriate local
(and/or national) institutional review boards. Subjects were
enrolled after obtaining written informed consent from parents/
guardians. After enrolment in the primary phase, randomization
was performed using a central, web-based system. In each study,
the randomization algorithm included a minimization procedure
to ensure balanced allocation between groups at individual
centers.

Due to differences in the appearance of the HibMenCY and
comparator vaccines, parents/guardians of subjects in all studies
were blinded with regard to whether their child received study
vaccine or control, but study personnel were not. Outside of

Australia, parents remained blinded until the end of the extended
safety follow-up that lasted until 6 mo after dose 4. Parents of
subjects enrolled in Australia remained blinded until completion
of the blood draw post-dose 4 but were un-blinded for the
extended safety follow-up. This was done because subjects in the
control group in Australia were offered a dose of monovalent
MenC conjugate vaccine after completion of the four-dose study
vaccination series in order to comply with the Australian
vaccination schedule.9 Compliance with the Australian vaccina-
tion schedule effectively unblinded the parents/guardians of the
subjects, since they knew that if the child received an additional
vaccination after study participation, the child was randomized to
the control group.

In study A/B, but not C/D, local (injection site pain, redness,
and swelling) and general symptoms (fever $ 38.0°C, drowsiness,
irritability, and loss of appetite) were solicited using paper diary
cards for 4 d (Day 0–3) after each dose. The parents/guardians
of the subjects recorded the incidence and intensity (grade 1, 2,
or 3 according to pre-defined criteria), which were transcribed
by study center personnel onto an electronic case report form.
All other (unsolicited) symptoms reported within 31 d after each
vaccination were also recorded.

In all studies, serious adverse events (SAE) and the occurrence
of new onset of chronic disease (NOCD), rash (potentially
indicative of autoimmune or allergic diseases), and conditions
prompting emergency room (ER) visits were reported from the
day of the first vaccination until 6mo after dose 4 at 12–15mo
of age. An SAE was defined as any untoward medical occurrence
that resulted in death, was life-threatening, resulted in persistent
or significant disability/incapacity, required in-patient hospitali-
zation or prolongation of an existing hospitalization, or any
important medical event that might have jeopardized the subject
or might have required intervention to prevent one of the other
outcomes listed above. These events were collected retrospec-
tively using a standardized telephone script. Verbatim terms were
coded using the Medical Dictionary for Regulatory Activities
(MedDRA).

The studies were designed with the objective of pre-specified
pooling of safety data to increase the power to detect the incid-
ence of infrequent but serious AEs. The study design, study
vaccines and concomitant vaccines, vaccination schedule and
study population in terms of age at enrolment, and inclusion/
exclusion criteria, were similar in the primary vaccination and
fourth dose studies. Although the primary and fourth dose studies
were technically distinct, the results were analyzed as a full 4-dose
series.

For a given subject and the analysis of solicited symptom
within 4 d post-vaccination, completely missing or non-evaluable
measurements were not replaced. Subjects who had documented
the presence of a symptom without having recorded any daily
measurement were assigned to the lowest intensity category (i.e.,
grade 1) while the ones without documentation were excluded.
Less than 1% of subjects did not indicate a daily intensity value
for a reported solicited symptom.

For analysis of all other unsolicited AEs, subjects who did not
report an event were considered as subjects without the event.
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An exploratory safety analysis was conducted on the total
vaccinated cohort (TVC), which included all subjects who
received at least one dose of study vaccine. In order to take into
account the country effect while comparing the groups using
exact statistical tests, differences between the HibMenCY group
and the Hib group were evaluated in terms of relative risks (RR).
The common RR across countries, its 95% confidence interval
(CI) and the corresponding 2-sided p value were based on the
exact conditional likelihood approach adjusted for the country
effect. In addition, a Breslow and Day (B&D) test for homo-
geneity between countries was performed. p value less than
0.05 were used as an indicator that a difference between groups/
countries might exist. Since p values were not adjusted for
multiplicity of endpoints and do not necessarily denote a clini-
cally relevant difference, statistically significant findings should
be interpreted with caution.

This pooled trial size was sufficient to detect a tripling in the
occurrence of any AE with a frequency of 0.3% or more, with
more than 80% power.

Statistical analyses used SAS1 software version 9.1 (Copy-
right1 2002–2003; SAS Institute Inc.) with exact tests and B&D
test obtained from Proc StatXact 7.0, Cytel.

There were a total of 8872 infants enrolled in the pooled
data set of the two primary vaccination studies. Due to GCP
violations and protocol non-compliance despite intervention
from the study Sponsor, data from a single center in the US
that participated in all four studies (301 subjects) were elimin-
ated from the analyses. Thus, a total of 8,571 subjects contri-
buted to the safety analysis (6,414 in the HibMenCY group

and 2,157 in the Hib group). A supplementary analysis that
included subjects from the excluded site showed that this
site had no impact on the conclusions of the final analysis.
All SAEs reported at that center were summarized and separ-
ately listed. No additional SAE terms were reported (data not
shown).

A total of 8,571 subjects were enrolled in the primary
vaccination studies A and C: 4,101 were enrolled in the US,
3,866 were enrolled in Mexico and 604 were enrolled in Australia
(94.8% of these subjects received all three primary vaccination
doses). This was the pooled data set for analysis of common
solicited symptoms, SAEs, NOCDs, rashes, and AEs resulting
in ER visits. A further 7,712 subjects received a fourth dose of
study vaccine.

The demographic profile of the two treatment groups of
subjects in the pooled data set was comparable with respect to
mean age, gender and racial distribution (data not shown). The
mean age of 8,571 subjects at the time of the first vaccine dose
was 61.0 d (range 37–116 d), and 51.5% of the subjects
were male. The predominant races were Hispanic (46.6%) and
Caucasian (43.7%). African heritage/African American heritage
was represented by 4.5% of subjects.

The percentages of subjects reporting any solicited symptom,
or grade 3 solicited symptoms, were at least similar in HibMenCY
recipients than in control vaccine recipients (Fig. 1). Fever
. 40.0°C, was reported by 0.4% of subjects in both groups.
Some statistically significant differences were noted between
groups in the incidences of solicited local and general symptoms
per subject during the 4-dose series. For all statistical differences,

Figure 1. Percentage of subjects reporting each solicited adverse event within the 4-d post-vaccination period after each dose, during the four-dose
series (total vaccinated cohort, studies A/B). Grade 3, prevented normal activity; except for pain, cries when limb is moved/spontaneously painful;
fever, . 40.0°C; and for loss of appetite, not eating at all; redness and swelling, . 30 mm. Local symptoms refers to symptoms occurring at any injection
site. *p , 0.05 for the 2-sided exact stratified test conditional to number of cases, taking into account the country effect.
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rates were lower in the HibMenCY group than the Hib control
group (Fig. 1).

No statistically significant differences (p values , 0.05)
between groups were observed in terms of unsolicited AEs of
any intensity occurring in at least 5% of subjects (Table 1).
The only statistically significant differences were observed for
AEs with an incidence in both groups of , 5%. All statistically
significant differences in the incidences of unsolicited AEs were
attributable to lower frequency of the events in the HibMenCY
group compared with the Hib control group, with the exception
of constipation, which was higher in the HibMenCY group
(Table 1).

There were no statistically significant differences across
countries detected from the B&D test with respect to the overall
incidence per subject of solicited AEs reported during the 4-dose
series, with the exception of grade 3 injection site pain (p = 0.04).
This finding is due to relatively fewer HibMenCY vaccinees as
compared with Hib vaccinees from the US reporting grade 3 pain
than in the other countries [as measured by RR (HibMenCY
group over Hib group): RR = 0.53 for the US, 0.76 for Australia
and 0.79 for Mexico].

At least one SAE was reported by 6% of subjects in each group
(Table 2). For most SAEs, the rate in each MedDRA Preferred
Term category was # 0.1% in both treatment groups (data not
shown). SAEs (and other AEs of interest) occurring at a rate of

0.3% or more are given in Table 2. SAEs occurring in $ 0.1%
but , 0.3% of subjects are given in Supplementary Table. Viral
infection, febrile convulsion and urinary tract infection were
the most frequently reported SAEs. No statistically significant
differences were detected between HibMenCY and Hib groups
for any individual MedDRA preferred term.

The occurrence of nervous system disorders associated with
MMR and VAR vaccines and symptoms possibly indicating
meningococcal disease were specifically assessed. SAEs affecting
the nervous system were reported in 26 (0.40%) of the 6414
subjects in the HibMenCY group and 10 (0.46%) of the 2157
subjects in the Hib group. None of these events were considered
by the investigators as related to vaccination. The 95% CI on the
RR between the HibMenCY group and the control Hib group
included “1” for all individual events (Table 3).

There were 6 cases of sudden infant death syndrome (4 cases,
0.06%, in the HibMenCY group and 2 cases, 0.09%, in the
Hib group, p = 0.94). One case occurred 10 d after Dose 1
(HibMenCY group), the remaining cases in both groups occurred
between 22 and 42 d after dose 1.

During the study period, the new onset of a chronic disease was
reported by 5.3% of subjects in the HibMenCY group and by
5.6% of subjects in the Hib group (Table 2).

Eczema was the most frequently reported new onset chronic
disease in both groups (2.0% of subjects in the HibMenCY group

Table 1. Unsolicited symptoms reported by at least 5% of subjects in either group, and unsolicited symptoms for which a statistically significant difference
between groups was observed, within 31 d after each dose over the four-dose vaccination series (total vaccinated cohort, studies A/B only)

HibMenCY
n = 3136

Hib
n = 1044

Relative Risk

Symptom n (%) n (%) [95% CI] p value

At least one symptom 2033 (64.8) 669 (64.1) 1.01 [0.93; 1.11] 0.82

Upper respiratory tract infection 635 (20.2) 209 (20.0) 1.01 [0.86; 1.19] 0.92

Otitis media 433 (13.8) 140 (13.4) 1.03 [0.85; 1.25] 0.81

Pyrexia 325 (10.4) 124 (11.9) 0.87 [0.71; 1.08] 0.22

Diarrhea 256 (8.2) 84 (8.0) 1.01 [0.79; 1.31] 0.97

Vomiting 252 (8.0) 93 (8.9) 0.90 [0.71; 1.16] 0.43

Teething 248 (7.9) 87 (8.3) 0.95 [0.74; 1.23] 0.72

Rash 203 (6.5) 72 (6.9) 0.94 [0.71; 1.25] 0.69

Cough 208 (6.6) 69 (6.6) 1.00 [0.76; 1.34] 1.00

Irritability 196 (6.3) 59 (5.7) 1.11 [0.82; 1.51] 0.55

Rhinorrhoea 189 (6.0) 63 (6.0) 1.00 [0.75; 1.35] 1.00

Nasal congestion 162 (5.2) 60 (5.7) 0.90 [0.66; 1.23] 0.52

Constipation 102 (3.3) 21 (2.0) 1.62 [1.00; 2.72] 0.05*

Insomnia 23 (0.7) 16 (1.5) 0.48 [0.24; 0.97] 0.04

Allergic rhinitis 17 (0.5) 13 (1.2) 0.44 [0.20; 0.97] 0.04

Croup 31 (1.0) 21 (2.0) 0.49 [0.27; 0.90] 0.02

Crying 6 (0.2) 7 (0.7) 0.29 [0.08; 0.99] 0.05*

N, total number of subjects in A/B only, with at least one administered dose; n (%), number (percentage) of subjects reporting the symptoms at least once.
There were two preferred terms with p values for the Breslow and Day test that were significant, indicating a difference in relative reporting patterns
between the different countries: application site hematoma (reported by 0.1% in the HibMenCY group and 0.3% in the Hib group, p = 0.03) and cough (p =
0.01), p values , 0.05 are highlighted in bold. *p , 0.05.
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Table 2. Relative risk of adverse events (with an incidence of at least 0.3% in either group, or where p , 0.05), reported from Dose 1 until 6 mo post-dose 4
(total vaccinated cohort, all studies)

Symptom
(Preferred term)

HibMenCY
n = 6414

Hib
n = 2157

Relative Risk p value

n (%) n (%) [95% CI]

SAEs

At least one 388 (6.0) 130 (6.0) 1.00 [0.82; 1.23] 1.00

Dehydration 29 (0.5) 9 (0.4) 1.09 [0.50; 2.62] 0.99

Gastroenteritis 84 (1.3) 29 (1.3) 0.97 [0.63; 1.53] 0.96

Pneumonia 21 (0.3) 6 (0.3) 1.18 [0.46; 3.57] 0.92

Respiratory syncytial virus bronchiolitis 19 (0.3) 3 (0.1) 2.15 [0.63; 11.33] 0.31

Bronchiolitis 65 (1.0) 15 (0.7) 1.46 [0.82; 2.75] 0.23

Bronchopneumonia 20 (0.3) 12 (0.6) 0.56 [0.26; 1.25] 0.16

New onset of chronic disease

At least one symptom 341 (5.3) 120 (5.6) 0.96 [0.78; 1.19] 0.74

Drug hypersensitivity 26 (0.4) 8 (0.4) 1.10 [0.48; 2.81] 1.00

Asthma 52 (0.8) 20 (0.9) 0.88 [0.52; 1.56] 0.71

Gastro-esophageal reflux disease 24 (0.4) 6 (0.3) 1.36 [0.54; 4.06] 0.67

Food allergy 29 (0.5) 7 (0.3) 1.40 [0.60; 3.78] 0.56

Allergic rhinitis 23 (0.4) 5 (0.2) 1.56 [0.58; 5.26] 0.50

Eczema 126 (2.0) 36 (1.7) 1.18 [0.81; 1.76] 0.44

Bronchial hyper-reactivity 23 (0.4) 12 (0.6) 0.65 [0.31; 1.43] 0.30

Milk allergy 13 (0.2) 8 (0.4) 0.55 [0.21; 1.53] 0.27

Anemia 0 (0.0) 3 (0.1) 0.00 [0.00; 0.82] 0.03

Rash

At least one symptom 1209 (18.8) 416 (19.3) 0.98 [0.88; 1.10] 0.74

Diaper dermatitis 184 (2.9) 63 (2.9) 0.99 [0.74; 1.33] 0.97

Eczema 254 (4.0) 87 (4.0) 0.99 [0.77; 1.27] 0.96

Generalized rash 30 (0.5) 11 (0.5) 0.92 [0.45; 2.03] 0.93

Contact dermatitis 23 (0.4) 9 (0.4) 0.86 [0.39; 2.12] 0.84

Erythema 24 (0.4) 10 (0.5) 0.81 [0.37; 1.90] 0.70

Erythematous rash 24 (0.4) 10 (0.5) 0.81 [0.37; 1.91] 0.70

Dermatitis 46 (0.7) 18 (0.8) 0.86 [0.49; 1.58] 0.69

Urticaria 92 (1.4) 35 (1.6) 0.89 [0.60; 1.35] 0.61

Atopic dermatitis 99 (1.5) 29 (1.3) 1.15 [0.75; 1.81] 0.58

Macular rash 22 (0.3) 5 (0.2) 1.49 [0.55; 5.03] 0.58

Rash 517 (8.1) 185 (8.6) 0.94 [0.79; 1.12] 0.50

Seborrheic dermatitis 32 (0.5) 14 (0.6) 0.77 [0.40; 1.56] 0.50

Papular rash 19 (0.3) 11 (0.5) 0.59 [0.27; 1.36] 0.23

AEs resulting in ER visit

At least one symptom 613 (9.6) 215 (10.0) 0.96 [0.82; 1.13] 0.67

Febrile convulsion 22 (0.3) 8 (0.4) 0.93 [0.40; 2.42] 1.00

Upper respiratory tract infection 68 (1.1) 22 (1.0) 1.05 [0.64; 1.78] 0.96

Diarrhea 18 (0.3) 5 (0.2) 1.21 [0.43; 4.19] 0.92

Pneumonia 31 (0.5) 12 (0.6) 0.88 [0.44; 1.87] 0.81

Rash 19 (0.3) 8 (0.4) 0.80 [0.33; 2.11] 0.73

Viral infection 41 (0.6) 16 (0.7) 0.87 [0.48; 1.66] 0.72
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and 1.7% of subjects in the Hib group). No statistically
significant differences were detected between groups with the
exception of anemia (p-value = 0.03), which was reported more
frequently in the Hib group than the HibMenCY group
(Table 2).

Any rash (regardless of characterization) was reported by
18.8% of subjects in the HibMenCY group and 19.3% of
subjects in the Hib group during the follow-up period (Table 2).
The most frequently reported rash event in both groups was
unspecified rash (8.1% of subjects in the HibMenCY group
and 8.6% of subjects in the Hib group). No statistically
significant differences were detected between HibMenCY and
Hib groups when comparing individual rash terms, including
rash syndromes associated with meningococcal disease or MMR
vaccines, namely petechiae, purpura and urticaria.

Adverse events resulting in ER visits were reported by 9.6%
of subjects in the HibMenCY group and 10.0% of subjects in
the Hib group during the follow-up period (Table 2). Otitis
media (1.5% in the HibMenCY group and 1.3% in the Hib
group), pyrexia (1.2% in the HibMenCY group and 1.0% in the
Hib group) and upper respiratory tract infection (1.1% in the
HibMenCY group and 1.0% in the Hib group) were the most
frequently reported AEs resulting in an ER visit. Only one
statistically significant difference was detected: viral gastroenteritis
was reported more frequently in HibMenCY vaccine recipients
than in those that received Hib vaccine (0.2% vs. 0.0%,
respectively: Table 2).

There were no statistically significant differences in the
reporting pattern of HibMenCY compared with Hib across
countries with respect to the overall incidence of SAEs and the

Table 2. Relative risk of adverse events (with an incidence of at least 0.3% in either group, or where p , 0.05), reported from Dose 1 until 6 mo post-dose 4
(total vaccinated cohort, all studies) (continued)

AEs resulting in ER visit

Bronchiolitis 63 (1.0) 18 (0.8) 1.18 [0.69; 2.12] 0.64

Vomiting 28 (0.4) 12 (0.6) 0.79 [0.39; 1.71] 0.60

Otitis media 95 (1.5) 27 (1.3) 1.19 [0.77; 1.90] 0.49

Pyrexia 76 (1.2) 21 (1.0) 1.23 [0.75; 2.09] 0.48

Head injury 21 (0.3) 4 (0.2) 1.78 [0.60; 7.12] 0.41

Gastroenteritis 53 (0.8) 23 (1.1) 0.78 [0.47; 1.33] 0.37

Infectious croup 25 (0.4) 13 (0.6) 0.65 [0.32; 1.39] 0.28

Dehydration 20 (0.3) 3 (0.1) 2.26 [0.67; 11.88] 0.26

Viral Gastroenteritis 13 (0.2) 0 (0.0) INF [1.03: INF] 0.05*

At least one symptom, at least one symptom experienced (regardless of the MedDRA Preferred term); N, number of subjects with at least one administered
dose; n (%), number (percentage) of subjects reporting the symptom at least once; 95% CI, 95% confidence interval for relative risk (exact stratified
conditional to total number of cases); p value, 2-sided exact stratified text conditional to number of cases; INF, infinity. p values , 0.05 are highlighted in
bold. *p , 0.05

Table 3. Relative risk of serious adverse events affecting the nervous system, reported from Dose 1 until 6 mo post-dose 4 (total vaccinated cohort,
all studies)

Symptom
(Preferred term)

HibMenCY
n = 6414

Hib
n = 2157

Relative Risk p value

n (%) n (%) [95% CI]

At least one nervous system disorder 26 (0.4) 10 (0.5) - -

Ataxia 1 (0.0) 1 (0.0) 0.33 [0.00; 26.18] 0.88

Cerebellar ataxia 1 (0.0) 0 (0.0) INF [0.01; INF] 1.00

Convulsion 5 (0.1) 2 (0.1) 0.84 [0.14; 8.84] 1.00

Depressed level of consciousness 0 (0.0) 1 (0.0) 0.00 [0.00; 13.23] 0.51

Epilepsy 1 (0.0) 0 (0.0) INF [0.01; INF] 1.00

Febrile convulsion 14 (0.2) 5 (0.2) 0.94 [0.32; 3.33] 1.00

Hemorrhage intracranial 1 (0.0) 0 (0.0) INF [0.01; INF] 1.00

Hypotonia 1 (0.0) 0 (0.0) INF [0.01; INF] 1.00

Infantile spasms 1 (0.0) 0 (0.0) INF [0.01; INF] 1.00

Nystagmus 1 (0.0) 1 (0.0) 0.33 [0.00; 26.18] 0.88

At least one symptom, at least one symptom experienced (regardless of the MedDRA Preferred term); N, number of subjects with at least one administered
dose; n (%), number (percentage) of subjects reporting the symptom at least once; 95% CI, 95% confidence interval for relative risk (exact stratified
conditional to total number of cases); p value, 2-sided exact stratified test conditional to number of cases; INF, infinity.
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occurrence of specific AEs indicating new onset of chronic illness,
rash, and conditions prompting ER visits over the four-dose
vaccination series. This was also true when considering specific
preferred terms; with the exception of “pyrexia” that resulted in an
ER visit (from the B&D test). Pyrexia leading to an ER visit was
reported more frequently in the HibMenCY group compared
with the Hib group (as measured by RR) in the US (RR = 1.5),
whereas the reverse trend was noted in Australia (RR = 0.25).
There were no reports of pyrexia leading to an ER visit in Mexico.

In the phase 3 clinical development program which involved
more than 8,500 infants, HibMenCY had a reactogenicity and
safety profile similar to that of licensed Hib and MenC vaccines.
This pooled analysis of safety from similarly designed primary and
fourth dose vaccination studies describes the safety profile of a
4-dose vaccination schedule with HibMenCY compared with
licensed Hib vaccines in 8,571 infants, of whom 6,414 received
four HibMenCY doses. The results support the observation that
HibMenCY has a safety profile comparable to licensed mono-
valent Hib vaccines,4,5,7 which have a demonstrated record of
safety during their use over the past 20 y.3

Adverse events were recorded for a period of approximately
18mo in each child. The results showed very few statistically
significant differences between HibMenCY and Hib groups in
the incidence of common unsolicited AEs (within 31 d after
each dose), SAEs, rash, NOCD, or AEs leading to ER visits (all
within 6mo after the last vaccination). All statistically significant
differences were the result of a lower reported rate in the
HibMenCY group as compared with the Hib group, with the
exceptions of constipation of any severity as an unsolicited
symptom and viral gastroenteritis leading to an ER visit (Table 2).
It is noteworthy that no statistically significant differences
between groups were observed in the incidences of SAEs due to
gastroenteritis (unspecified), viral gastroenteritis or dehydration,
or in gastroenteritis (unspecified), diarrhea, vomiting, dehydration
or vial illnesses leading to ER visits (Table 2), suggesting that
the isolated finding of increased viral gastroenteritis in the
HibMenCY group may have occurred by chance. Multiple
statistical comparisons performed may lead to positive associations
due solely to chance. Thus the results of these exploratory
comparisons need to be interpreted cautiously.

The results of the B&D test for the multiple exploratory
analyses per country suggest that in the three countries that parti-
cipated in the phase 3 clinical program, comparisons between the
HibMenCY group and the Hib group yielded similar conclusions.
No statistically significant B&D tests were found either overall
or by MedDRA preferred term for SAEs, rashes, new onset of
chronic diseases, or AEs leading to ER visits from dose 1 until
6 mo post dose 4, except for the occurrence of pyrexia as an AE
resulting in an ER visit (but not fever overall). This finding may
have been chance-related, given the large number of comparisons
performed. The homogeneity in reporting rates across countries is
reassuring because it suggests that despite the ethnic differences
and the differences in medical systems for the subject populations
in the three countries, the general patterns of relative reporting
of AEs in the HibMenCY group compared with the Hib group
are comparable. Thus, the HibMenCY safety database can be

considered as a single pooled entity for the purpose of signal
detection.

Potential limitations of the study include possible limitations
of study power of the B&D test to detect differences against
countries for AEs with low event rates. In addition, the study
personnel were not blinded as to treatment group, which could
have biased the assessment of causality and intensity of the
unsolicited events, but the bias is more likely to have worked
against the HibMenCY vaccine, since the physicians assigning
causality were aware that HibMenCY is an investigational vaccine
which includes additional antigens as compared with licensed
Hib vaccines. Finally, the study was not powered for any given
between-group comparison, which means that definitive conclu-
sions about the RR of a given AE term between the treatment
groups cannot be drawn.

Evaluation of vaccine safety is optimally assessed in large,
randomized, controlled clinical trials such as the present analysis,
which, unlike post-marketing studies, limit the potential for
detection and reporting biases, and allow comprehensive
documentation of AEs. Within the limits of this study, no safety
signal was identified as necessitating further investigation in
subsequent studies, specifically powered and designed for this
purpose. Nevertheless, the complete safety profile of a new
vaccine is only achieved after extensive post-licensure experience.

HibMenCY had an acceptable clinical safety profile in both
phase 2 and 3 studies. In this analysis of safety in a large cohort
of children, the comparability of the safety profile of HibMenCY
to licensed Hib vaccine was confirmed, despite the addition of
meningococcal antigens. These data suggest that HibMenCY,
if licensed, could be safely introduced into the US pediatric
vaccination schedule with no increased risk to young infants as
compared with licensed Hib vaccines.

Trademarks. ActHIB is a registered trademark of sanofi
pasteur. PedvaxHIB is a registered trademark of Merck and Co.,
Inc. MMRII and Varivax are registered trademarks of Merck
and Co. Pediarix and Infanrix are registered trademarks of the
GlaxoSmithKline Group of Companies. Prevnar and Prevenar are
registered trademarks of Pfizer.
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