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ABSTRACT

Introduction: TETRAXIMTM (Sanofi), a com-
bined diphtheria, tetanus, acellular pertussis,
and inactivated poliovirus (DTaP-IPV) vaccine,
has been licensed in South Korea since 2009. In
accordance with the Ministry of Food and Drug
Safety regulations, this post-marketing surveil-
lance (PMS) study evaluated the safety of the
DTaP-IPV vaccine in real-world clinical practice
in infants and children who received it as either
a part of the three-dose primary series dose at 2,
4, and 6 months or school entry booster
between 4 and 6 years of age.
Methods: This multicenter, observational, PMS
study was conducted in real-world practice in
South Korea for 6 years (2009–2015) in partici-
pants aged between 2 months and 6 years. The
study outcomes included solicited reactions,
unsolicited adverse events (AEs)/adverse drug
reactions (ADRs), unexpected AEs/ADRs, and
serious AEs (SAEs)/ADRs.
Results: Data from 647 participants was inclu-
ded in the safety analysis. Overall, 268 AEs were

reported by 181 (28%) participants: 47 (17.5%)
solicited reactions, 220 (82.1%) unsolicited AEs,
and 1 (0.4%) unsolicited ADR. A total of 48 AEs
(including 47 solicited reactions) were reported
to have a causal relationship with the DTaP-IPV
vaccine and were reported by 36 (5.6%) partic-
ipants. A total of 212 unexpected AEs were
reported by 152 (23.5%) participants, none of
which had a causal relationship with the DTaP-
IPV vaccine. Neither immediate AEs nor SAEs
were reported during the study. Among the
participants who reported AEs, 220 (34%) were
on concomitant medications. Most AEs were of
mild intensity, and all participants recovered.
Conclusion: No safety concerns related to the
DTaP-IPV vaccine in a real-world setting were
raised in participants aged 2–6 months for the
primary series and 4–6 years for the school-en-
try booster dose in the Korean population. The
DTaP-IPV vaccine was well tolerated and can be
continued as part of routine immunization
programs in infants and children.
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Key Summary Points

Post-marketing surveillance of the
combined diphtheria, tetanus, acellular
pertussis, and inactivated poliovirus
(DTaP-IPV) vaccine provides the safety
profile of this vaccine in a real-life setting
in South Korea.

No safety concerns related to the DTaP-
IPV vaccine in real-world use were raised
in participants aged 2–6 months for the
primary series and 4–6 years for the
school-entry booster dose in the Korean
population.

A combined diphtheria, tetanus, acellular
pertussis, and inactivated poliovirus
vaccine was well tolerated and can be
given as part of routine immunization
programs for protection against
diphtheria, tetanus, pertussis, and
poliomyelitis in infants and children.

INTRODUCTION

Diphtheria, tetanus, and pertussis are poten-
tially severe bacterial diseases. Polio, or
poliomyelitis, is a disabling and life-threatening
disease caused by the poliovirus. Diphtheria
causes a thick pseudomembrane covering the
back of the throat, which can lead to breathing
issues, paralysis, or heart failure, and tetanus
causes painful tightening of the muscles, usu-
ally all over the body, and can be fatal [1]. Per-
tussis, also known as whooping cough, is a
highly contagious bacterial infection caused by
a Gram-negative coccobacillus, Bordetella per-
tussis (B. pertussis). It is an upper respiratory
tract infection leading to severe paroxysmal
coughing and post-tussive emesis [2, 3]. Infants
who are too young to be vaccinated and born
from pertussis-unvaccinated or incompletely
vaccinated mothers are at risk of developing
severe forms of pertussis. The most common
sources of transmission to infants are siblings,

parents, and other family members who are in
close contact with them [4, 5]. Additionally,
infants bear the highest disease burden due to
an elevated risk for pertussis-related complica-
tions and mortality [6, 7]. Severe cases that
require hospitalization and intensive care
admission are most frequently observed in
infants\ 3 months of age [8]. Maintaining high
immunity against diphtheria, tetanus, pertussis,
and polio is important across the life span
[9–12]. Although immunization strategies have
been successfully implemented, resurgence of
pertussis has been reported globally and most
likely resulted from the combination of multi-
ple factors [13, 14].

In South Korea, the disease burden of per-
tussis is still high, with an annual incidence rate
that peaked at 24.7 per 100,000 infants per 2018
data [15]. The highest pertussis detection rates
are reported in infants (\ 6 months of age) and
young children, followed by adolescents and
adults [15, 16]. During 2010–2011, 33.8% of
patients with pertussis were\3 months old,
and 29% were adolescents and adults C 15 years
old [17]. Despite the substantial number of
cases, it may still be highly underestimated or
underreported due to diagnostic challenges and
lack of awareness [16].

Vaccination has been the primary preventive
strategy for pertussis control for several decades
[18]. In 2009, the vaccination schedule recom-
mended by the South Korean National Immu-
nization Program (NIP) included administration
of the diphtheria-tetanus-acellular pertussis
(DTaP) vaccine as a three-dose primary vacci-
nation series in infants aged 2, 4, and 6 months,
with a fourth (booster) dose given at 15–-
18 months and a fifth (school-entry booster)
dose at 4–6 years of age. At that time, the pri-
mary vaccination for polio recommended vac-
cinations at 2, 4, and 6 months of age, with a
subsequent fourth (booster) dose at 4–6 years
[19, 20]. National vaccination data for South
Korea indicate successful implementation of the
childhood immunization program with an
estimated vaccine coverage rate of 98% for
DTaP3 in 2019 [21]. Several studies reported
variable vaccine coverage rates for booster
immunization [16, 22, 23]. It was 95.4% (Jan-
uary–June 2019) and 93.5% (January–June
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2020) for the fifth dose of DTaP, and 96.3% and
94.4%, respectively, for the fourth dose of
inactivated poliovirus vaccine (IPV), when cal-
culated based on the resident registration pop-
ulation data from the Korean Ministry of Public
Administration and Security [24]. Another
study that compared vaccination rates between
NIP vaccines and non-NIP vaccines in Korea
reported vaccination coverage rates of 56.6% for
the fifth dose of DTaP and 73% for the fourth
dose of IPV at school-entry age [25]. Addition-
ally, in order to protect the infants while they
are too young to be fully vaccinated, pertussis
vaccination during pregnancy protects mothers
from pertussis infection and disease, and redu-
ces the likelihood of transmission to their
newborn by passive transfer of maternal anti-
pertussis antibodies that protect infants.
Recently, vaccination against pertussis during
pregnancy has been recommended as an addi-
tional strategy for protection of young infants
in South Korea [26, 27].

Several tetravalent, pentavalent, and mainly
hexavalent DTaP- and DTwP (diphtheria, teta-
nus, and whole-cell pertussis)-containing vac-
cines are licensed globally. The reported waning
of immunity post-vaccination has been con-
sidered a possible reason for the re-emergence of
some vaccine-preventable diseases [28].
Regardless of the type of pertussis vaccine or the
primary series immunization schedule, they do
not confer lifelong immunity against pertussis
disease [29]. To increase the duration of pro-
tection after primary vaccination, the World
Health Organization (WHO) recommended a
pertussis booster dose for children [30]. Com-
pletion of the primary series and the first
booster is expected to ensure protection against
pertussis for around 4–6 years [31–36].

Multivalent vaccines that are administered
as a single injection increase compliance and
vaccination timeliness, improve adherence to
vaccination programs, and reduce the time for
vaccine preparation and the overall cost for
vaccinees and national vaccination programs
[37–40]. TETRAXIMTM (Sanofi) is a combined
diphtheria, tetanus, acellular pertussis, and IPV
(DTaP-IPV) vaccine. It has been licensed in
South Korea since August 31, 2009, for active
immunization against diphtheria, tetanus,

pertussis, and poliomyelitis in infants and
children. It has been evaluated for immuno-
genicity and safety in multiple randomized
clinical trials including in South Korea [41]. Per
the regulations from the Ministry of Food and
Drug Safety (MFDS) in South Korea, data were
collected in the present study in South Korea to
confirm its safety profile in real-world clinical
practice as a post-authorization commitment
and when used per licensed indications (i.e.,
primary series and school-entry booster).

This post-marketing surveillance (PMS) study
aimed to monitor and evaluate the safety of the
DTaP-IPV vaccine over a period of 6 years in
children aged between 2 months and 6 years
who were given the DTaP-IPV vaccine in real-
world clinical practice.

METHODS

Study Design

This was a multicenter, observational PMS
study, conducted in real-world practice for a
duration of 6 years from the product approval
date in accordance with the MFDS regulations
(NCT01437423). The planned sample size was
600 participants in accordance with the MFDS
notification. Participants were enrolled across
eight centers from August 31, 2009, to August
30, 2015. The protocol for this study was
approved by the MFDS and ethics committee
before study initiation. The study was con-
ducted in accordance with the guidelines
established by the Declaration of Helsinki and
MFDS Notification No. 2009-46 (basic standard
for re-examination of new drug). Informed
consent was obtained from all participants or
their parents/legal representative before
enrollment.

Study Participants

Participants aged between 2 months and 6 years
were enrolled in the study. Participants were
eligible if they had received C 1 dose of primary
vaccination as part of the primary vaccination
schedule or the booster dose at 4–6 years of age
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with the study vaccine. Participants were not
included in study analysis if they had off-label
use of the vaccine.

Study Vaccine

The DTaP-IPV vaccine (TETRAXIMTM) is avail-
able as a sterile suspension in a single-dose
prefilled syringe. Each 0.5 mL dose of the vac-
cine contains antigens against four target
pathogens, C 30 international units (IU) of
diphtheria toxoids, C 40 IU of tetanus toxoids,
two purified antigens of B. pertussis (25 lg of
pertussis toxoid [PT] and 25 lg of filamentous
hemagglutinin [FHA], each adsorbed onto alu-
minum salt), and three distinct poliovirus
antigens (40 D-antigen units of type 1 polio-
virus, 8 D-antigen units of type 2 poliovirus,
and 32 D-antigen units of type 3 poliovirus;
each produced on Vero cells). It is a licensed
vaccine in South Korea for immunization
against diphtheria, tetanus, pertussis, and
poliomyelitis in infants and children. It was
administered intramuscularly per local product
labeling. It was administered as primary vacci-
nation (at least one of the three successive doses
at 2-month interval starting from 2 months of
age) or as school-entry booster vaccination
(children aged 4–6 years).

Data Collection

Demographic and other baseline data were col-
lected on a case report form (CRF). Immediate
events, within 30 min of the observation period
after the vaccination, were also collected on a
CRF on the day of vaccination. Participants
and/or parents were given a diary card to record
safety information on all pre-listed solicited
injection site and systemic reactions and all
adverse events (AEs), including unsolicited AEs/
adverse drug reactions (ADRs) and serious AEs
(SAEs) occurring up to 30 days after vaccination.

Study Outcomes

The study outcomes included occurrence of
solicited ADRs (pre-listed injection site reac-
tions and systemic reactions), unsolicited AEs/
ADRs, unexpected AEs/ADRs, and SAEs/serious
ADRs. Adverse drug reactions were defined as
the AEs reported to be related to the study
vaccine. By definition, all the solicited AEs were
considered to have a causal relationship with
the DTaP-IPV vaccine. Unsolicited AEs were
defined as observed AEs that did not fulfil the
conditions of solicited reactions, i.e., not pre-
listed in the CRF in terms of diagnosis and onset
window post-vaccination. Unsolicited ADRs
were defined as unsolicited AEs that were con-
sidered related to the study vaccine. Unex-
pected ADRs were defined as the ADRs that were
not reflected in the AE section of the local
product label. SAEs were defined as any event
that is fatal or life-threatening or causes hospi-
talization or the prolongation of hospitaliza-
tion, or persistent or significant disabilities/
incapacity, congenital anomalies, or birth
defect, or other medically significant events
that jeopardize the participant or require med-
ical or surgical intervention to prevent one of
the outcomes.

Per the summary of product characteristics,
the safety profile of the study vaccine does not
differ significantly between the different age
groups. However, some AEs such as myalgia,
malaise, and headache are specific to chil-
dren C 2 years of age [42]. The solicited (pre-
listed) injection site AEs for participants for all
age groups were tenderness/pain, erythema, and
swelling. The solicited (pre-listed) systemic AEs
were fever, vomiting, abnormal crying, drowsi-
ness, appetite loss, and irritability for partici-
pants aged B 23 months, and myalgia, malaise,
and headache for participants aged 4–6 years
old.

The intensity of the solicited and unsolicited
AEs was measured by the participant’s parent/
legal representative based on an intensity scale
provided on the CRF. Solicited injection site
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reactions and systemic reactions were classified
as grade 1 (mild), grade 2 (moderate), or grade 3
(severe). Unsolicited AEs were classified as grade
1 (mild—did not interfere with daily activities),
grade 2 (moderate—interfered with daily activ-
ities), or grade 3 (severe—prevented daily
activities).

The causality of each AE was assessed for all
events occurring up to 30 days post-vaccina-
tion. It was assessed by the investigator as cer-
tain (valid time relationship to vaccine
administration and cannot be explained by
other concomitant drugs or other disorders),
probable/likely (pertinent time relationship to
vaccine administration and was not likely to be
caused by other concomitant drugs or disor-
ders), possible (pertinent time relationship to
vaccine administration, but could be caused by
other concomitant drugs or disorders), unlikely
(not likely to have causal relationship with
vaccine administration; temporary cases), con-
ditional/unclassified (requires more data for
proper assessment), or unassessable/unclassifi-
able (insufficient information exists).

Statistical Analysis

Primary analyses were descriptive in nature.
Safety evaluation population was defined as all
participants who received the DTaP-IPV vac-
cine. AEs were summarized using the WHO
Adverse Reaction Terminology. Summary
statistics were presented for AEs (MedDRA
[Medical Dictionary for Regulatory Activities]
preferred term). As required by the MFDS in
South Korea, in order to determine the factors
that may affect the incidence of AEs, univariate
analysis (chi-square test or Fisher’s exact test)
was conducted on the demographic and medi-
cal factors of participants. Gender distribution,
current medical history, past medical history,
previous vaccination history, simultaneous
vaccination, and concomitant medication were
assessed using the chi-square test, and age, renal
disease (current medical history), and allergic
history were assessed using Fisher’s exact test.

Fig. 1 Disposition of participants
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RESULTS

Demographic and Baseline Characteristics

Among the 662 participants enrolled in the
study, data from 647 outpatient participants
were included in the safety analysis (Fig. 1).
Overall, 602 participants had received C 1 dose
of the primary vaccination series, and 45

participants had received the school-entry
booster dose. The exclusion criteria included
failure to follow up (n = 12) and off-label vac-
cine usage (n = 3). The demographic and base-
line characteristics are presented in Table 1.
Overall, 50.5% of the participants were female.
A total of 14.4% of participants had ongoing
medical conditions at the time of vaccination.
The most frequently reported current medical
condition was bronchitis (3.9%), followed by
upper respiratory tract infection (1.9%) and
otitis media (1.4%). Overall, 34% of participants
were on concomitant medications at the time of
vaccination or during the safety follow-up (30-
days period post-vaccination). The most fre-
quently reported concomitant medications
were for the treatment of cough and cold epi-
sodes (17.9%), followed by anti-asthmatics and
other respiratory disease medications (16.1%),
and nasal decongestant or other nasal prepara-
tions (15.9%). None of the study participants
experienced diphtheria, tetanus, pertussis, or
poliomyelitis during the study. Among 647
participants, 477 (73.7%) were vaccinated
simultaneously with at least one other vaccine.
The most frequent simultaneous vaccines were
Haemophilus influenzae type b (37.9%), rotavirus
(33.1%), hepatitis B (26.1%), and Streptococcus
pneumoniae (16.2%) vaccines. Additionally, 58
(9%) participants were vaccinated with other
vaccines within 4 weeks prior to the study vac-
cine. The most frequent vaccines administered
within the past 4 weeks were hepatitis B (7%),
H. influenzae type b (1.6%), and S. pneumoniae
(1.2%) vaccines.

Safety Analysis

Overall, 268 AEs were reported by 181 (28%)
participants (Table 2), of which 47 (17.5%) were
solicited reactions, 220 (82.1%) were unsolicited
AEs, and 1 (0.4%) was an unsolicited ADR. The
most frequently reported AE was bronchitis
(11.8%), followed by upper respiratory tract
infection (4.6%), enteritis (3.1%), injection site
tenderness (3.1%), and contact dermatitis
(2.3%).

Table 1 Demographics and baseline characteristics of
participants

Characteristics Participants
(%)
N = 647

Gender

Male, n (%) 320 (49.5)

Female, n (%) 327 (50.5)

Age (years), mean ± SD 8.2 ± 13.4

Primary vaccination series

\ 1 year old 602 (93)

B 1 to\ 2 years old 0

B 2 to\ 4 years old 0

School-entry booster dose

B 4 to\ 5 years old 35 (5.4)

B 5 to\ 6 years old 7 (1.1)

C 6 years old 3 (0.5)

Weight (kg)—primary series (n = 595),

mean ± SD

7.6 ± 1.3

Weight (kg)—school-entry booster dose

(n = 44), mean ± SD

19.2 ± 4.1

Participants with term delivery, n (%) 642 (99.2)

Participants with current medical

conditions, n (%)

93 (14.4)

Participants on concomitant medicationa,

n (%)

220 (34)

aConcomitant medication(s), if any: taken at the time of
vaccine administration or during the 30-day post-vacci-
nation period
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Immediate Adverse Events

No immediate (occurring within 30 min after
vaccination) AEs were reported during this
study.

Solicited Reactions

Overall, 47 solicited reactions were reported by
47 (7.3%) participants (Table 3), all of which
were reported to have a causal relationship with
the DTaP-IPV vaccine, by definition. All soli-
cited reactions were mild in intensity, except
fever. Two cases of fever were of moderate
intensity ([38.5 to B 39.5 �C). Injection site
tenderness was the most frequently observed
solicited reaction, reported by 3.1% of partici-
pants (n = 20). All participants with solicited
reactions recovered.

Unsolicited Adverse Events

Overall, 221 unsolicited AEs were reported
(Table 4). The most frequently observed unso-
licited AE was bronchitis (11.8% [n = 79]), fol-
lowed by upper respiratory tract infection (4.6%
[n = 32]), enteritis (3.1% [n = 20]), and contact
dermatitis (2.3% [n = 15]). Only one case of
irritability of mild intensity in one (0.2%) par-
ticipant was reported to have a possible causal
relationship with the DTaP-IPV vaccine. All
other unsolicited AEs were reported to have no
causal relationship with the study vaccine.

Most (91.4%) of the AEs were of mild inten-
sity, and none of the unsolicited AEs were sev-
ere in intensity. Among the most frequently
reported unsolicited AEs, 66/79 cases of bron-
chitis, 30/32 cases of upper respiratory tract
infection, 19/20 cases of enteritis, and all 15
cases of contact dermatitis were of mild inten-
sity. Thirteen cases of bronchitis were of mod-
erate intensity, followed by four cases of otitis
media, two of upper respiratory tract infection,
two of fever, and one case each for bronchioli-
tis, enteritis, and diarrhea (Table 5). Participants
with moderate-intensity AEs recovered within a
few days. Overall, all participants with unso-
licited AEs recovered.

Unexpected Adverse Events

Among 268 reported AEs, a total of 212 unex-
pected AEs were reported by 152 (23.5%) par-
ticipants. The most frequently reported
unexpected AE was bronchitis (11.8%), followed
by upper respiratory tract infection (4.6%),
enteritis (3.1%), and contact dermatitis (2.3%).
None of the unexpected AEs were reported to
have a causal relationship with the DTaP-IPV
vaccine.

Serious Adverse Events

No SAEs were reported during the study.

Table 2 Overall incidence of adverse events and adverse drug reactions

Adverse events Adverse drug reactions

Participants with AEs,
n (%)
N = 647

No. of
AEs

95% CI Participants with ADRs,
n (%)
N = 647

No. of
ADRs

95%
CI

AEs 181 (28) 268 24.6–31.6 36 (5.6) 48 3.9–7.6

Serious AEs 0 0 0–0.6 0 0 0–0.6

Unexpected

AEs

152 (23.5) 212 20.3–27 0 0 0–0.6

ADR adverse drug reaction; AE adverse event; CI confidence interval
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Occurrence of Adverse Events
by Demographic or Medical
Characteristics

Demographic and medical factors, including
gender, age, current medical history, past med-
ical history, allergic history, previous vaccina-
tion history, simultaneous vaccination, and
concomitant medications, were assessed for
their effect on the incidence of AEs. Among the

participants who reported AEs, 34% (n = 220)
were on concomitant medications. Although
results indicated that the incidence of AEs was
higher among participants on concomitant
medications (odds ratio [OR], 59.98; 95% con-
fidence interval, 34.64–103.87; p\ 0.0001),
data from participants receiving the medication
in response to an AE post-vaccination with
DTaP-IPV were also included in the analysis.
Other medical characteristics did not have a

Table 3 Overall incidence of solicited reactions

Solicited
reactiona

Participants with
adverse events n (%)
N = 647

No. of
adverse
events

Solicited injection site reactions

Injection site

tenderness/pain

20 (3.1) 20

Injection site

erythema

10 (1.6) 10

Injection site

swelling

10 (1.6) 10

Solicited systemic reactions

Fever 6 (0.9) 6

Abnormal

crying

1 (0.2) 1

Vomiting 0 0

Drowsiness 0 0

Appetite loss 0 0

Irritability 0 0

Headache 0 0

Malaise 0 0

Myalgia 0 0

Total 47 (7.3) 47

aSolicited reactions for participants aged\ 23 months
were injection site tenderness, erythema, and swelling, and
fever, vomiting, abnormal crying, drowsiness, appetite loss,
and irritability; solicited reactions for participants aged
4–6 years were injection site pain, erythema, and swelling,
and fever, headache, malaise, and myalgia

Table 4 Overall incidence of unsolicited adverse events
and unexpected adverse events reported in C 0.5% of
participants

Unsolicited
adverse eventa

Participants with
adverse events n (%)
N = 647

No. of
adverse
events

Bronchitisb 76 (11.8) 79

Upper respiratory

tract infectionb
30 (4.6) 32

Enteritisb 20 (3.1) 20

Contact

dermatitisb
15 (2.3) 15

Coryzab 10 (1.6) 10

Bronchiolitisb 6 (0.9) 6

Gastroenteritisb 5 (0.8) 5

Otitis mediab 5 (0.8) 6

Coughingb 4 (0.6) 4

Rhinitisb 4 (0.6) 4

Diarrhea 4 (0.6) 4

Atopic dermatitisb 4 (0.6) 4

Fever 3 (0.5) 3

Common coldb 3 (0.5) 3

Tonsillitisb 3 (0.5) 3

Diaper dermatitisb 3 (0.5) 3

Impetigo rashb 3 (0.5) 3

aOverlapping numbers, i.e., one participant could have
experienced[ 1 AE
bUnexpected AE
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significant effect on the incidence of AEs
(p[ 0.05).

DISCUSSION

This PMS study evaluated the safety of the
DTaP-IPV vaccine in South Korea, after its
approval, in participants aged between 2 and
6 months for the primary series and between 4
and 6 years for the school-entry booster dose.
Results demonstrated an acceptable safety

profile, although the sample size, which was
driven by local regulatory requirements, would
not necessarily allow the detection of rare AEs.
All the solicited and unsolicited AEs were mild
or moderate in intensity, and all participants
recovered. No unexpected AEs were reported to
have a causal relationship with the DTaP-IPV
vaccine. There were no deaths or SAEs reported
during the study, and no participant discon-
tinued due to AEs.

Table 5 Severity of adverse events in C 0.5% of participants

Adverse events Intensity

Participants with adverse events
n (%)
N = 647

No. of adverse events Mild Moderate Severe

Bronchitis 76 (11.8) 79 66 13 0

Upper respiratory tract infection 30 (4.6) 32 30 2 0

Enteritis 20 (3.1) 20 19 1 0

Injection site tenderness 20 (3.1) 20 20 0 0

Contact dermatitis 15 (2.3) 15 15 0 0

Coryza 10 (1.6) 10 10 0 0

Injection site erythema 10 (1.6) 10 10 0 0

Injection site swelling 10 (1.6) 10 10 0 0

Fever 9 (1.4) 9 7 2 0

Bronchiolitis 6 (0.9) 6 5 1 0

Gastroenteritis 5 (0.8) 5 5 0 0

Otitis media 5 (0.8) 6 2 4 0

Coughing 4 (0.6) 4 4 0 0

Rhinitis 4 (0.6) 4 4 0 0

Diarrhea 4 (0.6) 4 3 1 0

Atopic dermatitis 4 (0.6) 4 4 0 0

Common cold 3 (0.5) 3 3 0 0

Tonsillitis 3 (0.5) 3 3 0 0

Diaper dermatitis 3 (0.5) 3 3 0 0

Impetigo rash 3 (0.5) 3 3 0 0
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The findings from this study are consistent
with the information present on the local pro-
duct label. They are also in line with the good
safety profile of other DTaP-IPV vaccines
reported from real-word use [19, 43]. Injection
site AEs/ADRs are commonly reported for vac-
cines administered via the intramuscular route
[44]. By definition, all the solicited injection site
reactions, including injection site tenderness,
erythema, and swelling, were considered related
to the DTaP-IPV vaccine in this study. The
occurrence of solicited reactions in this study
was consistent with the information on the
product label, where redness, pain, and swelling
at the injection site were considered to be very
common (C 1/10) AEs [42]. Fever was reported
as the most common AE (11.9%) in another
PMS study that assessed the safety profile of
another DTaP-IPV in South Korea [19]. In con-
trast to this other PMS study and the product
label of the study vaccine, which considers a
fever C 38 �C as a very common AE, the rate of
fever was substantially lower in the current
study (1.4%). The overall incidence of solicited
reactions in this study was lower than that
observed in a randomized clinical trial assessing
the immunogenicity and safety of DTaP-IPV
(primary vaccination series) in infants from
South Korea [41], possibly because this PMS
study evaluated the safety of the DTaP-IPV
vaccine in real-world clinical practice.

Some unsolicited AEs were reported in this
study. All were considered not related to the
study vaccine, except one case of irritability.
The majority of the other unsolicited AEs were
diseases or conditions occurring commonly in
infants and children.

In this study, all the unexpected AEs were
determined to be unrelated to vaccination.
Most of them were mild in severity, and all
participants recovered.

Participants who had concomitant medica-
tions (any medication being taken at the time of
study vaccination and/or within the 30-day
post-vaccination period) reported a higher
incidence of AEs in this study. However, this
data should be interpreted with extreme cau-
tion as the data from these participants receiv-
ing the medication in response to an AE
following vaccination were not excluded from

the analysis, and therefore, introduced a bias in
the analysis.

Clinical trials have demonstrated the safety
of the DTaP-IPV combination vaccine in South
Korea [41] and other countries [45–53], and
their results were based on data obtained
through selective inclusion and exclusion cri-
teria and mainly included healthy participants.
On the other hand, real-world post-licensure
safety studies can complement knowledge
regarding vaccine safety in the general popula-
tion. Hence, such studies have important
implications for the formation and implemen-
tation of national immunization policies. The
data from this study support the overall assess-
ment of the safety of the DTaP-IPV vaccine in
real-world practice in South Korea in addition
to the existing clinical trial data. The findings
from this PMS study are consistent with the
known safety profile of DTaP-IPV.

Combination vaccines simplify vaccine
administration, permit inclusion of new vacci-
nes to the childhood schedules, help in
achieving higher vaccination coverage, and
reduce vaccination costs. A clinical trial previ-
ously demonstrated no clinically significant
difference between the reactogenicity of the
DTaP-IPV vaccine versus the DTaP and IPV
vaccines administered separately. The incidence
of solicited injection site reactions (tenderness,
erythema, and swelling) was 27.0–36.9% in
participants who received DTaP–IPV,
11.6–23.9% for DTaP, and 6.0–20.2% for IPV.
The incidence of severe injection site reactions
was low and was similar between the combined
and separate vaccine groups (0.2–0.6% in the
DTaP-IPV group vs. 0.2–0.6% in the DTaP ? IPV
group). Overall, the proportion of solicited sys-
temic reactions was similar between the two
groups. Fever (C 37.4 �C, axillary) was observed
in 9.5% and 7.1% of participants in the DTaP-
IPV and DTaP ? IPV groups, respectively. Other
solicited systemic AEs were observed in
20.6–27.0% of participants in the DTaP-IPV
group and in 19.1–24.5% in the DTaP ? IPV
group. Unsolicited AEs were reported in 72.8%
and 73.9% of participants who received the
DTaP-IPV and separate vaccines, respectively
[41], indicating a similar safety profile between
the two groups.
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Vaccine safety in real-life practice is key for
vaccine acceptance and adherence to vaccina-
tion programs. This will contribute to the
achievement and maintenance of optimal vac-
cination coverage in the entire targeted popu-
lations to sustain high immunity against
diphtheria, tetanus, pertussis, and polio. Vacci-
nating school-entry children who are a source
of infection for younger infants, too young to
be vaccinated or incompletely vaccinated, also
confers herd protection. Monitoring of the
safety of the DTaP-IPV vaccine will be contin-
ued through voluntary reporting of post-vacci-
nation AEs and collection of safety information.

This study had some limitations. As the
sample size was based on the regulatory
requirement in South Korea, it was limited
(approximately 600 participants), which would
not necessarily allow the detection of rare AEs.
Furthermore, the AEs were self-reported by
parents, and this might have led to reporting
bias. However, the vaccine safety management
system in South Korea includes a rapid response
system to ensure the documentation of rare or
serious AEs post-vaccination [54].

CONCLUSION

No safety concerns related to the use of the
DTaP-IPV vaccine in the real world were raised
in participants 2–6 months old for the primary
series and 4–6 years old for the school-entry
booster dose in the Korean population. The
review of safety results in this local PMS study
reaffirms that the DTaP-IPV vaccine was well
tolerated and can be given as part of routine
immunization programs for active immuniza-
tion against diphtheria, tetanus, pertussis, and
poliomyelitis in infants and children.
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