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ABSTRACT

ARTICLE HISTORY

The introduction of combination vaccines plays a signiﬁcant role in increasing vaccine acceptance and
widening vaccine coverage. Primary vaccination against diphtheria, tetanus, pertussis, poliomyelitis and
Haemophilus inﬂuenza type b (Hib) diseases has been implemented in Vietnam. In this study we evaluated
the safety and reactogenicity of combined diphtheria-tetanus-pertussis-inactivated polio (DTPa-IPV)/Hib
vaccine when administered as a booster dose in 300 healthy Vietnamese children <2 years of age (mean
age: 15.8 months). During the 4-day follow-up period, pain (31.7%) and redness (27.3%) were the most
frequent solicited local symptoms. Pain (2%) was also the most frequent grade 3 local symptom. One
subject reported 2 serious adverse events that were not causally related to the study vaccine. DTPa-IPV/
Hib conjugate vaccine was well tolerated as a booster dose in healthy Vietnamese children aged <2 years.
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Combination vaccines represent a solution to the challenge of
implementing elaborate childhood immunization schedules.
The development of combination vaccines targeting multiple
diseases in a single injection affords better compliance and coverage rates than separate single antigen vaccines.1,2 The
Expanded Program on Immunization (EPI) includes vaccination against diphtheria, tetanus, pertussis, poliomyelitis and
Haemophilus inﬂuenza type b (Hib) diseases in most countries,
including Vietnam. However, despite wide vaccine coverage,
the disease burden remains high, particularly in developing
countries.2 In accordance with the EPI recommendations,3 the
Vietnamese schedule comprises primary vaccination with 3
doses of diphtheria, tetanus, pertussis, inactivated polio and
Hib vaccines in the ﬁrst year of life followed by a booster dose
in the second year of life. Although pertussis vaccination in
Vietnam has traditionally been delivered using whole cell pertussis vaccines (Pw), acellular pertussis vaccines (Pa) are known
to be better tolerated than Pw.4 A regulatory application for
a combined diphtheria-tetanus-acellular pertussis-inactivated
polio/Hib vaccine (DTPa-IPV/Hib) is being made in Vietnam.
The reactogenicity proﬁle of DTPa-IPV/Hib has already been
established in other locations, including Europe,5 Canada,6 Taiwan7 and Singapore.8 Our study, which was designed to support registration, evaluated the safety and reactogenicity of
DTPa-IPV/Hib (InfanrixTM -IPVCHib, GSK, Belgium) when
administered as a booster dose in healthy Vietnamese children
aged less than 2 years.
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This was a Phase III, open label, single center study at the
Hai Phong Center of Preventive Medicine, Hai Phong, Vietnam,
conducted between December 2012 and April 2013 (www.clinicaltrials.gov; NCT01577732). Healthy children aged 12–24
months, inclusive, who had previously received 3 doses of DTPa
and polio vaccines within the ﬁrst 6 months of life, and were
due to return for their routine booster vaccinations, were
enrolled. Children were excluded if they had received any investigational drug/vaccine 30 days before vaccination, or immunoglobulins/blood products 90 days before the vaccination.
Children with known hypersensitivity to the study vaccine components, conﬁrmed/suspected immunosuppressive/immunodeﬁcient condition, any neurological disorder/seizures, chronic
illness or symptoms of acute illness at the time of enrolment
were also excluded. Children who previously received booster
vaccination against, or who had been exposed to, diphtheria, tetanus, pertussis, poliomyelitis and/or Hib disease were also
excluded. Children in care (child under protection of an organization/ court/ government body/ foster parents/ living in care
home or institution but not including an adopted child or child
with an appointed legal guardian) were excluded from the study.
Vaccination was postponed if the child had axillary temperature
of 37.5 C or a rectal temperature of 38 C, or minor illness
without fever.
Our study was conducted according to Good Clinical Practice, Declaration of Helsinki and all applicable regulatory
requirements, and was approved by an Independent Review
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Board and Independent Ethics Committee. All study procedures were performed only after obtaining written informed
consent from parents/guardians.
A single booster dose of the study vaccine was administered
intramuscularly into the anterolateral side of the right thigh. Each
0.5 ml dose of reconstituted DTPa-IPV/Hib (developed and manufactured by GSK, Belgium) contained: 25 Lf diphtheria toxoid,
10 Lf tetanus toxoid, 25 mg pertussis toxoid, 25 mg ﬁlamentous
haemagglutinin, 8 mg pertactin, 40D antigen units of poliovirus
type 1, 8D antigen units of poliovirus type 2, 32D antigen units of
poliovirus type 3, 0.5 mg aluminum as salts, 10 mg puriﬁed Hib
capsular polysaccharide conjugated with approximately 25 mg
tetanus toxoid, 10.08 mg lactose and 4.5 mg sodium chloride.
Solicited local adverse events (AEs; injection site pain, redness and swelling) and general symptoms (drowsiness, fever,
irritability/fussiness and loss of appetite) were recorded by
parents/guardians on diary cards, for 4 days (Days 0–3) after
the booster dose. Unsolicited AEs and the use of concomitant
drugs or vaccines were recorded for 31 days after the booster
dose for each child. In addition, parents were instructed to contact the investigator immediately if their child showed any signs
or symptoms that they considered to be serious. Investigators
recorded serious AEs (SAEs) throughout the whole trial.
AEs were assessed according to a 3-point grading scale,
where Grade 3 symptoms were deﬁned as: pain at injection site
and discomfort when the child’s limb was moved; >20 mm
diameter of redness and swelling at the injection site or fever of
39 C axillary temperature; irritability/fussiness if the child
cried and could not be comforted or if it prevented normal
activity; drowsiness if it prevented normal activity; loss of appetite if the child did not eat at all.
The presence of large injection site swelling (>50 mm diameter), noticeable diffuse swelling or noticeable increases in limb
circumference were reported to the investigator for further
evaluation as soon as possible.
The analysis of safety and reactogenicity was performed on
the total vaccinated cohort that included all vaccinated subjects.
The percentage of subjects with at least one solicited/unsolicited symptom with exact 95% conﬁdence intervals (CI) were
tabulated. All statistical analyses were performed using the Statistical Analysis Systems (SAS) version 9.2.
We enrolled a total of 300 children, of whom 143 (47.7%) were
female. The mean age of the subjects at the time of DTPa-IPV/
Hib booster dose was 15.8 months (standard deviation [SD];
2.96). During the 4 days (Days 0–3) follow-up period after the
booster dose, 192 (64.0%) subjects had at least one solicited and
unsolicited symptom, and 17 (5.7%) subjects had at least one
grade 3 solicited and unsolicited symptom. Nineteen (6.3%) subjects sought medical attention on account of the incidence of solicited and unsolicited symptoms during the ﬁrst 4 days post
vaccination, most commonly for loss of appetite or raised temperature. Pain (31.7%) and redness (27.3%) were the most frequently
reported solicited local symptoms. Pain (2%) was also the most
frequently reported grade 3 local symptom. Loss of appetite
(38.3%) and irritability/fussiness (36%) were the most frequently
reported solicited general symptoms. Fever (axillary temperature
37.5 C) was reported in 101 (33.7%) subjects (Fig. 1).
Within the 31-day (Days 0–30) post-vaccination period, cough
(16%) was the most frequently reported unsolicited symptom.

Two SAEs were reported for one subject (pneumonia at Day 26
and convulsion at Day 32); both resolved and were assessed to be
not causally related to the study vaccine. No fatal SAEs were
reported. No subjects withdrew from the study due to AE or SAE.
The use of vaccines that combine more than one antigen is a
widely accepted immunization method for children.9 Besides
simpliﬁcation of the increasingly crowded childhood vaccination schedule, combination vaccines have the potential to
widen coverage, provide greater convenience, improve compliance, reduce health clinic visits and increase cost effectiveness.9,10 Establishing vaccination awareness, reducing vaccine
wastage rates and maintaining high immunization coverage in
Vietnam is highly important.11,12 To date, vaccination against
diphtheria, tetanus, pertussis, IPV and Hib has been separately
implemented in Vietnam.13 The implementation of combination vaccines would play a crucial role in achieving the vaccine
coverage targets set by WHO and EPI.11,14
In our study, the safety and reactogenicity of DTPa-IPV/Hib
vaccine was evaluated for the ﬁrst time among healthy Vietnamese children younger than 2 years. Despite being limited by a
small sample size and lack of a control group, we demonstrated
that the DTPa-IPV/Hib vaccine had an acceptable safety proﬁle
when administered as a booster dose. Solicited and unsolicited
local and general symptoms are generally reported more frequently after a booster dose compared with the primary schedule.
In our study, the incidence of solicited local and general symptoms after the booster dose of DTPa-IPV/Hib was lower, and the
incidence of grade 3 symptoms was consistent with previous
reports.2,5,6,15 It is unclear if these minor variations reﬂect different cultural reporting thresholds, or real differences between populations in these small studies. The childhood vaccination
schedule in Vietnam currently includes a booster dose with
DTPw at 18 months, as part of the EPI. Although data from global
studies4 have established that Pa-containing vaccines provide better tolerability than Pw-containing vaccines, to our knowledge,
there are no published data on the tolerability of Pa vaccines in
the Vietnamese population. Nevertheless, a study of DTPw

Figure 1. Incidence of solicited local and general symptoms during the 4-day (Day
0–3) after DTPa-IPV/Hib booster dose (Total vaccinated cohort).
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booster administration in healthy toddlers from the Philippines,
showed a total incidence of grade 3 solicited symptoms ranging
from 33–41%,16 which compared with 5.7% in the present study.
Although there could be AE under-reporting because the diary
cards were being completed by parents/guardians, the differences
in incidence are sufﬁciently large between the 2 studies, to support
the greater tolerability of Pa-containing vaccines.
In conclusion, this study suggests that DTPa-IPV/Hib combination vaccine administered as a booster dose allows the targeting of multiple antigens using a single injection and with an
acceptable safety and reactogenicity proﬁle in healthy Vietnamese children younger than 2 years.
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