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Abstract

Background: Vaccines play a critical role in safeguarding public health, particularly
for children. It is imperative to proactively address safety concerns to uphold trust
in their effectiveness and safety. Skepticism surrounding vaccines can have
significant adverse effects on the overall well-being of the entire population,
potentially leading to individuals opting out of vital vaccinations, thereby posing
risks to public health. Thus, ensuring confidence in vaccine safety remains

paramount.

Methods: This phase four clinical trial was conducted as a post-marketing study
(PMS) on 2 to 7 month old healthy infants (N = 539) to evaluate immunity and safety
of Indian pentavalent vaccine containing Diphtheria, Tetanus, Pertussis, Hepatitis B
and Haemophilus influenza type b [DTPW-HEP B-HIB (PRP-T)/ PENTAVAC]in
four different centers at Tehran province. Blood samples were collected from
eligible infants before receiving the vaccine (2 months of age) and 1 month after the
third dose (7 months of age) to determine antibodies against all antigens in the

pentavalent vaccine using ELISA.

Results: The results indicated that the immune responses demonstrated
seroprotection and protective antibody levels after three doses of the vaccine for
Haemophilus influenza b, diphtheria, tetanus, hepatitis B virus and Bordetella
pertussis were 99.1%, 98.7%, 99.8%, 99.4% and 69.6%, respectively. Statistical
analysis showed that the P-value for all vaccine components was similar (P<0.001).
The five most common side effects reported were mild fever (10%), erythema at the
vaccination site (9.1%), inflammation (4.3%), pain at the vaccination site (3.3%),

and restlessness (2.6%).

Conclusion: This study's findings demonstrated a significant increase in antibody
levels against all five vaccine components. In light of these results, it can be
concluded that the Pentavalent vaccine is not only effective in enhancing immunity

against multiple diseases but also presents minimal risk of side effects in the study



population. These findings contribute to the body of evidence supporting the safety

and efficacy of vaccines, underscoring their crucial role in protecting public health.

Keywords: Immunity, Infants, Pentavalent vaccine, Antibody levels, Side effects,
Children's health.



Pe3ome

CupaBouHnas uHGopManusi: BakiIuHbI UTPAIOT KPUTUYECKU BAXKHYIO POJIb B
oXpaHe OOIECTBEHHOTO 3/I0POBbs, 0COOCHHO aJis neTed. KpaitHe BaXXHO aKTHBHO
pemaTh npooieMbl 6€30MaCHOCTH JIs MOAACPKAHUS T0BEepHs K MX 3P (HEKTUBHOCTH
u Oe3omacHOCTH. CKENTHUIIM3M BOKPYT BaKIMH MOXET WMETh CYIIECTBCHHBIC
HEOJIaronmpusITHBIE TOCIECACTBUS sl OOIIero OJaromoiaydyusi BCETO HaceIeHUs,
NOTEHIIMAIBHO MPUBOJS K TOMY, YTO JIFOAM OTKA3bIBAIOTCA OT >KU3HEHHO Ba)KHBIX
MPUBHUBOK, TEM CaMbIM CO3/1aBasi PUCKHU JJIsi OOIIECTBEHHOTO 3JIPABOOXPAHEHUSI.
CnenoBatenbHO, 00€cCleUeHUE YBEPEHHOCTH B 0O€30MaCHOCTH BaKIIMH OCTAETCS
MIEPBOCTEIICHHOM 3a]1a4cHl.

MeToabl: HacTOsIIEe KIMHUYECKOE HCHBITAHUE 4YeTBEPTOM (a3bl ObLIO
MIPOBEJICHO B KayeCTBE MOCTMAPKETUHIOBOro uccienoBanus (PMS) Ha 310poBbIX
maaneHnax 2 - 7 mecsaueB (N = 539) mig oneHKM UMMyHUTETa M 0€30MacHOCTH
WHJUUCKON MATUBAJICHTHON BaKIMHBI MPOTUB AUPTEPUHU, CTONOHSIKA, KOKIIIOIIA,
renatuta B u Haemophilus influenza tuna b [DTPW-HEP B-HIB (PRP-T)
/IPENTAVAC], B ueThIpex pa3iuyHbIX LIEHTpaxX B MpoBHHIUU Terepan. OOpasiisl
KpPOBU 00CJI€IOBaHHBIX MJIQ/ICHIIEB ObLIIM COOpaHbI 10 BBEJCHUS BAKIIMHBI (BO3PACT:
2 Mmecsima) U 4epe3 1 mecsi mocie TpeTbed M03bl (BO3pacT: 7 MeECAIEB) s
OTpEeIeJICHUS] aHTUTEJ TPOTUB BCEX AaHTUTCHOB MSATUBAJICHTHON BaKIIMHBI METOJIOM
ELISA.

Pe3yabTarthl: Pe3ynbTarsl Mokaszajid, YTO YPOBHHU CEPO3ALTUTHI U 3AIIIUTHBIX
AHTHUTEJT TTOCJIC TPEX 703 BaKIMHBI MPOTUB aHTHreHoB Haemophilus influenza tumna
b, nudrepun, cToOHgIKa, BUpycC renatuta B u kokmroma cocraBuiau 99,1%, 98,7%,
99,8%, 99,4% u 69,6% coorBeTcTBeHHO. CTaTUCTHUECKUI aHaJM3 II0Ka3ajl, 4To
Benu4rHa P J1st Bcex KOMITOHEHTOB BakIMHbBI Obl1a coroctaBuma (P<0.001). I1sate
HanOoJiee pacupoCTpaHEHHBIX MOOOYHBIX A(H(PEKTOB MPUMEHEHUS BaKIMHbBI ObLIN
NpeacTaBlieHbl B BUJe yMepeHHoWl mmxopaaku (10%), sputembl B Mecte
BakuuHaimu (9,1%), Bocnanenus (4,3%), 6onu B Mecte BakuuHanuu (3,3%), u

oecnokoiicTpa (2,6%).



BbiBoa: PesynbpTaThl HACTOSIIErO HCCIENOBAHUS MPOJAEMOHCTPUPOBAIU
BBIPQ)KEHHOE YBEJIWYCHHE YpPOBHS AHTUTEN IPOTUB BCEX IISITU KOMIIOHEHTOB
BaKIMHBI. B cBeTe MoMyueHHBIX pe3yIbTaTOB MOKHO CENATh BBIBOJI, YTO BaKIIMHA
[lenTtaBageHT HE TOJBKO J(PQPEKTHBHA B TOBBIILICHUM HMMYHHUTETa IPOTUB
yKa3aHHBIX 3a00J€BaHUI, HO M HECET MUHUMAJIbHBIN PUCK MOOOYHBIX YPPEKTOB B
uccienyemor momymsuud. [IpuBonuMMble  pe3yibTaThl  BHOCST — BKJaa B
COBOKYITHOCTb JI0Ka3aTeNbCTB, MOATBEPKIAAIOIINX O€30MacCHOCTh U 3(h(HEeKTUBHOCTD
BaKIMH, TMOMYEPKHBAasi MX pEMIAIONIYI0 pOJIb B 3alUTe OOIIECTBEHHOTO

3APaBOOXPAHCHHUA.

KuawoueBsbie ciaoBa: VMmmynurer, MnaneHisl, [leHTaBasieHTHAsT BakIMHA,

Yposuu antuten, [lobounsie r3pdexTri, 370poBLE ACTEH.
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1 Introduction

Vaccines are usually used for the health of the general public, especially children.
Any concerns about efficacy and safety of vaccines should be seriously
investigated[3]. If Suspicion about a vaccine may increase, it could create dangerous
consequences for everyone's health as some people will avoid vaccination of their
children[20]. It is important to evaluate the safety of vaccines, especially in the case
of vaccines that have been used in a more limited way and there are fewer reports of
their side effects.

Pentavalent vaccine includes Diphtheria, Tetanus, Pertussis, Hepatitis B and
Haemophilus influenza type b. This vaccine has entered the national vaccination
program for children in Iran since 2014 and is usually given at the ages of 2, 4, and
6 months[9].

Pentavalent vaccination aims to protect infants against five major life threatening
diseases, including diphtheria, whooping cough, tetanus, hepatitis B, and
Haemophilus influenza[13]. To date, no vaccine has been 100% effective and safe
for all individuals and because of the antigen or other substances in the vaccine some
show a reaction to it[22]. Equally in the case of neonatal vaccination, the health
promotion of infants should also be considered; therefore it is important to evaluate
the efficacy and safety in infants following pentavalent vaccination.

In this study we assessed the immunogenicity and safety of pentavalent vaccine
administrated at 2, 4, 6 months of age, as well as the possible complications after the
injection of the pentavalent vaccine within the first 48 hours, one week and 2 months
after injection.

2 Methods

Study group: Participants for this study included healthy male and female infants
aged 2-6 months who were referred to four Health Centers in two districts of Tehran,
covered by Iran University of Medical Sciences, who were scheduled to receive
routine pentavalent vaccine between July 2, 2018, and February 20, 2019.

Inclusion criteria included the infant's with armpit temperature of less than 38.5, and
normal clinical examination at the time of vaccination, who were born from a normal
pregnancy with a gestational age of 38-42 weeks from a mother seronegative for
HBs-Ag, and received the 2/4/6 months vaccination in the same clinic and were
available up to two months after the last vaccination. Infants with the history of
transfusion of blood or blood products or use of immunoglobulin since birth, with
significant and chronic heart, respiratory, kidney, liver and blood disease, history of
any type of allergic disease or any type of sensitivity that may be exacerbated by
vaccine components, history of seizures or neurological disorders, congenital or
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genetic immunodeficiency were excluded. Moreover, the participants who used any
type of vaccine or investigational drug except the study vaccine during the study, or
received one of the other routine vaccines during the study except BCG and OPV,
were also excluded.

Vaccine: The PENTAVAC vaccine [DTPW- HEP B -HIB (PRP-T)] used in this
study is manufactured by the Serum Institute of India and contained a combination
of: Diphtheria toxoid < 25 Lf (>301U), Tetanus toxoid >2.5 Lf (>40 1U), Bordetella
pertussis (whole cell) <16 OU (>4.0 IU), HBsAg (rDNA) >10 ug, Purified capsular
Hib polysaccharide (PRP) conjugated to Tetanus Toxoid (carrier protein) 10 ug,
<0.01 % Thiomersal as preservative and Al +++ content as aluminum phosphate
<1.25 mg.

The pentavalent vaccination was administrated based on the routine national
protocol of vaccination and the infants were observed for 30 min after each
vaccination for immediate effects and then for 48 hours, one week and 2 months
after injection following the vaccination for any complications such as fever >38.3
oc, drowsiness, restlessness, persistent crying, seizure, and anaphylaxis which were
registered in the questionnaire form for possible complications by parents.

Serology: For determination of antibodies against all antigens in the pentavalent
vaccine, blood samples were collected at 2 months of age (pre-first vaccination) and
at 7 months of age (1-month after the third vaccination). The trial was registered
with the Trial Registry of Iran (IRCT2016042027498N1), the sampling protocols
were approved by the Ethics Committee of Iran University of Medical Sciences, and
written consent was obtained from parents/guardians of patients prior to data
collection.

Antibody titers were measured by ELISA kits from DeMeditec Diagnostics GmbH
(Germany). The seroprotection was considered as immune if antibody concentration
were defined as follows: Anti Diphtheria IgG antibody titer of > 0.1 [U/ml, Anti
Tetanus IgG antibody titer of > 0.1 IU/ml, Anti Pertussis IgG titer of > 16 IU/ml,
Anti HepB IgG antibody titer of > 10 IU/ml, and Anti PRP IgG titer of > 0.15 ug/ml.

Data analysis: The categorical variables were expressed as frequencies, percentages
and mean, and differences in variables were assessed by Fisher’s exact test. The data
were analyzed using SPSS software version 22. Two-sided P values of less than
0.05 were considered statistically significant.

3 Results

In the first stage, a total of 658 participants entered the study and received the first
dose of vaccination. As some of the parents refused to continue participating in the
project due to traveling and changing their place of residence, in the second stage,
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the number of participants was reduced to 553. Fourteen other samples were
discarded due to tube breakage, lack of volume and presence of clots, and eventually
the blood samples of 539 infants including 261 girls (48.4%) and 278 boys (51.6%)
who participated in both sampling times were included in results. The participant’s
flowchart is shown in Figure 1.

Tables 1 and 2 present the immunogenicity data for the pentavalent vaccine. The
observed immune responses to each vaccine component considering the cut-off
point of ELISA-1gG or the protective antibody showed that the average anti-
Bordetella antibody titer in 2- and 7-month-old infants was 9.336+0.411 and
24.380+0.574, respectively, and 69.6% have been immunized against Bordetella
pertussis. The average anti-Haemophilus influenzae antibody in 2-month-olds is
0.490+0.04 and in 7-month-olds it is 5.491+0.169 and 99.1% of 7-month-olds have
been immunized against Haemophilus influenzae type b after 3 doses of the vaccine.
The average anti-diphtheria antibody titer in 2- and 7-month-olds was 0.2420+.014
and 0.919+0.016, respectively, and after 3 doses of the vaccine 98.7% of 7-month-
olds have been immunized against diphtheria. The average level of anti-tetanus
antibody in a 2-month-old infant before vaccine injection was 1.127+0.047 and after
three doses of vaccine was 3.497+0.078, and 99.8% got immunized against tetanus.
The average antibody titer against surface antigen of hepatitis B virus (HBs-Ab) was
40.15+5.137 and 544.67+12.183 in 2 and 7-month-olds, respectively, and 99.4%
protection have been achieved against hepatitis B virus. Comparison of the level of
the antibodies and side effects of 5 vaccine in boys and girls revealed no significant
differences in all 4 medical centers.
As indicated in table 3, inspecting the side effects after receiving each dose of the
vaccine, which were monitored 48 hours, one week and two months later in person
or by phone, showed mild fever (38-38.9) with 10%, erythema at the vaccination
site with 9.1 %, inflammation with 4.3%, pain with 3.3% and restlessness with 2.6%
were five common vaccine side effects. Complications such as abscess,
lymphadenitis, encephalopathy and encephalitis, meningitis, convulsions,
drowsiness, anaphylactic shock were not observed in any of the children.

4 Discussion

There are many benefits for combination vaccines, such as reduced number of
injections, patient’s discomfort and costs. Whereas the complications

in this context are mainly pain, erythema, fever, restlessness, weakness, vomiting,
irritability or sensitivity, diarrhea and unusual crying[23]. In recent years the
pentavalent vaccination has been widely used for the prevention of DTP, hepatitis B
and Hib[12], and different studies have been conducted to highlight its preventive
effect.
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Our results showed that one month after the third dose of the Pentavalent vaccine,
immunogenicity levels increase significantly and the participants had no serious
complications. In the study of Aspinall et al. which evaluated the immunogenicity
and safety of Quinvaxem vaccine used in Switzerland, it was found that one month
after the injection of the vaccine in 90% of the infants showed increased levels of
immunity to all three antigens and the injection of the vaccine had not any
complications[1]. Also, in another study in El Salvador, it was found that
Quinvaxem vaccine was highly effective in terms of immunogenicity and safety
[21].

In this study the protective antibody levels for Haemophilus influenza b, diphtheria,
tetanus, hepatitis B virus and Bordetella pertussis was 99.1%, 98.7%, 99.8% , 99.4%
and 69.6%, respectively. In a study conducted in India, which investigated two types
of pentavalent vaccines (PENTAVAC and Eastfive), the immunogenicity of both
vaccines was 100% for all vaccine components, except Bordetella pertussis, which
was 95% and 96% for PENTAVAC and Eastfive, respectively[18].

In the study of Roa et al. which was conducted for three types of pentavalent
vaccines common in India, the immunogenicity rate obtained for pertussis is
89.94%, 76.60% and 92.39% in Shan5, Easy five and TritanrixHB vaccines,
respectively[4]. Although this study showed that the immunogenicity of the pertussis
is less immunogenic than other antigens of the pentavalent vaccine, compared to this
study, our results indicate lower amounts of anti-pertussis immunogenicity. Not only
development of antibody to pertussis is less than other vaccines but also antibody
against pertussis wanes overtime. To combat this issue more researches is needed
and additional booster doses of vaccine should be used [14,16].

In this study, 67.5% of 2 months old infants showed protective antibodies against
Haemophilus influenzae b before receiving the vaccine that has reached to nearly
100% after receiving three doses, which is similar to other studies[6,10,15,19].
Increased levels of antibody before vaccination is due to mothers’ immunogenicity
levels, which indicates the high prevalence Haemophilus influenzae infection in the
society, as the mothers had not have a history of receiving Haemophilus influenzae
vaccine.

In this study, 93.3% of the infants due to maternal immunity were immune against
tetanus before vaccination, which increased to 99.8% at the time of second
evaluation 1 month after the third dose of the vaccine. Other studies also showed
similar results [7, 11]. Our results also showed that 53.4%, 49.5% and 16% of the
infants were immune against Hepatitis B virus, Diphtheria and Pertussis before
vaccination, respectively, which is similar to the results of other studies[2, 5, 6].
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The five most common complications of the vaccine were mild fever, erythema,
inflammation, pain and restlessness, which is similar to observations documented in
other studies [6,11, 17]. No complications such as abscess, lymphadenitis,
encephalopathy and encephalitis, meningitis, convulsions, drowsiness, anaphylactic
shock were observed in any of the children who received the vaccine.

In another study conducted on 1119 children less than one year of age, the side
effects of Pentavalent vaccine 48 hours after injection showed 15.8% inflammation,
10.9% erythema, 44.2% pain, 12.6% mild fever, 15.0% decreased appetite, 32.9%
irritability, 4.6% nausea and 5.5% continuous crying, and none of the children
showed complications such as seizures or encephalopathy[8].

5 Conclusion

According to the results, this study effectively evaluated the immunogenicity of the
PENTAVAC vaccine in infants, demonstrating promising outcomes. Despite
preliminary participant deduction, the analysis became primarily based on samples
from 539 cases, revealing significant immune responses to all five vaccine
components (diphtheria, tetanus, pertussis, Hib and hepatitis B) with significant
immunogenicity levels. Furthermore, the monitoring of vaccine side effects showed
that slight fever, erythema, inflammation, pain, and restlessness have been the most
commonplace, without any severe complications determined. These findings
support the effectiveness and safety of the pentavalent vaccine in infants. Overall,
this research offers precious insights for healthcare specialists and policymakers,
highlighting the significance of successful vaccination programs for infant health.

Abbreviations:

BCG: bacille Calmette-Guerin

DTP: diptheria, tetanus toxoids and pertussis Vaccine
ELISA: enzyme-linked immunoassay.

HBsAQ: hepatitis B surface antigen

HepB: Hepatitis B

Hib: Haemophilus influenzae type b

IU: International Units

Lf: Limits of Flocculation

OPV: Oral poliovirus vaccines

OU: Opsonophagocytic Units
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Table 1. Antibody titers before (2months old) and after (7months old)

TABJINLbBI

Before Vaccination, No=539

After Vaccination, No=539

Non-Immune Immune Non-Immune Immune p
Variables

N (%) N (%0) N (%) N (%)
Tetanus <0.1 TU/ml >0.1 IU/ml <0.1 TU/ml >0.1 TU/ml <.001
IgG 36 (6.7) 503 (93.3) 1(0.2) 538 (99.8)
HBs Ab <10 IU/ml >10 IU/ml <10 IU/ml >10 IU/ml 053
IgG 251 (46.5) 288 (53.4) 3(0.6) 536 (99.4)
Diphtheria <0.1 IU/ml >0.1 IU/ml < 0.1 IU/ml >0.1 TU/ml .008
IgG 272 (50.5) 267 (49.5) 7 (1.3) 532 (98.7)
Hib Anti PRP | <0.15 ug/ml >0.15 ug/ml <0.15 ug/ml >0.15 ug/ml 028
IgG 175 (32.5) 364(67.5) 5(0.9) 534 (99.1)
Pertussis <16 IU/ml >16 IU/ml <16 1U/ml >16 TU/ml <.001
IgG 453 (84) 86 (16) 164 (30.4) 375(69.6)

Immunization.

Notes: HBs: hepatitis B surface antigen; Hib: Haemophilus influenzae type b;

PRP: polyribosyl ribitol phosphate.




Table 2. Average antibody concentration before (2 months old) and after (7 months

old) Immunization.

vaccine components | Immunization state Mean Std. Error Mean | p
Hib Before 49027 .040869 <.001
After 5.49169 169185
HBs Before 40.15051 5.137379 <.001
After 544.67656 12.183976
Diphteria Before 24237 .014602 <.001
After .91907 .016916
Tetanus Before 1.12727 .047490 <.001
After 3.49705 .078262
Bordetella Before 9.33689 411791 <.001
After 24.38097 574530

Notes: Hib: Haemophilus influenzae type b; HBs: hepatitis B surface antigen.

Table 3. Observed adverse effects associated with pentavalent vaccination.

Symptoms Primary | First Booster | Second Booster | p
Fever 54(10) 55(10.2) 37(6.9) 043
Pain 12(2.2) 18(3.3) 17(3.2) 461
Erythema 3(0.6) 10(9.1) 8(1.5) 128
Inflammation 23(4.3) 14(2.6) 8(1.5) 015
Restlessness 8(1.5) 14(2.6) 22(2.4) 022
Anorexia 5(0.9) 2(0.4) 1(0.2) 197
Allergic symptoms 0 3(0.6) 0 -
Vomiting 0 0 5(0.9) -
Long-term crying 0 1(0.2) 0 -

Notes: Variables are represented by No. (%).
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Figure 1. The participant’s flowchart.

Screened
(n=691)

Excluded (n=33)
-Not meeting inclusion
criteria

Enrolled
in first sampling stage
(n=658)

Excluded (n=119)
-Parents refusing to
continue participation
-Not meeting inclusion

Excluded (n=14)
- Other reasons

Analyzed
(n=539)

criteria
Enrolled
in second sampling stage
(n=553)




TUTYJbHBINA JIUCT METAJAHHBIE

baok 1. Uudgopmanusi 06 aBTOpe 0TBETCTBEHHOM 32 MEPenucKy

Mahmoud Faramarzi, MSc of Medical immunology, Research assistant,

Iran University of Medical Science, Pediatric Infectious Research Center

Address: 3rd floor, No.3 Hazrat-e Rasool General Hospital, Niyayesh St. Satarkhan
Ave. Tehran, Iran. Postal code: 1449614535. Tel/Fax: +98 (21) 64352136

Email: faramarzimahmood@yahoo.com

Maxmyn ®Dapamap3ud, Maructp IO MEIUIUHCKON HMMYHOJIOTHUU, Ja0OpaHT-
MCCIIEIOBATENb, Y HUBEPCUTET MEIMIIMHCKUX HayK Mpana, MccienoBaTenbCckuii
Hentp Herckux Mabekiuid,

Anpec: 3-it stax, No 3, obmass OGonpHuIa Xaspar-3 Pacyn, yn. Husem. Ilp.
Carapxan. Terepan, Upan. [TouroBsrit unaexc: 1449614535, Ten/®@akc: +98 (21)
64352136

Email: faramarzimahmood@yahoo.com



buok 2. Undopmanus 06 aBTopax

Masoumi-Asl H, M.D., MPH., Professor of Pediatric Infectious Disease,
Department of Pediatrics, Iran University of Medical Sciences

Macymu-Acn X. — Bpad, MarucTp 3paBoOXpaHeHUs, mpodeccop Kadeapsl TeTCKUX
WH(EKIMOHHBIX 3a00JIeBaHUM, Kadeapa neauaTpu, Y HUBEPCUTET MEIUIIMHCKUX

Hayk Mpana

Nateghian A, M.D., Professor of Pediatric Infectious Disease, Department of
Pediatrics, Iran University of Medical Sciences
Harersitn A. — Bpau, npodeccop kadeapbl AeTCKUX UHPEKIIMOHHBIX 3a001€BaHUH,

Kadenpa neguaTpuu, Y HUBEPCUTET MEIULIMHCKUX Hayk MpaHa

Baradaran H.R, M.D., Ph.D., Professor of Clinical Epidemiology, Department of
Epidemiology, School of Public Health, Iran University of Medical Sciences

bapamapan X.P. — kaHaumatr MeEAMIIMHCKUX Hayk, Tmpodeccop Kadeapsl
KIIMHUYECKOW  D3MUJEMHUOJIOTHH, kadeapa  ANUIEMHOJIOTHH, (bakynbTeT

OOIIECTBEHHOTO 3/[paBOOXPaHEHUs, Y HUBEPCUTET MEIUIIMHCKUX Hayk Mpana

Jafari E, PhD candidate of Medical Microbiology, junior researcher, Pediatric
Infectious Disease Research Center (PIDRC), Tehran University of Medical
Sciences

Hxadapu D. — KaHauWgaT HAyK MO  CHOEHUaIbHOCTH  «MeauuHcekas
MUKPOOHOJIOT U, MIAIINN HAyYHbIA COTPYIHUK, LIeHTp uccnenoBanuii AeTCKUX
nHpexmonHbix 3a0oneBanuii (PIDRC), Terepanckuii yHUBEPCUTET METUITUTHCKIX

HayK



Azizian R, PhD candidate of Medical Microbiology, junior researcher, Pediatric
Infectious Disease Research Center (PIDRC), Tehran University of Medical
Sciences

Asuzsal P. — KaHJIWuJaT HayK 110 CIICHUAJIbBHOCTH <<M6I[I/IHI/IHCKa$I MI/IKpO6I/IOJ'IOFI/IH>),
MJIAIIMNH HAay4YHBIA COTPYIHHUK, LIeHTp mccienoBaHui MEeTCKUX WHQEKIIMOHHBIX

3a0oneBanuil (PIDRC), Terepanckuii yHUBEPCUTET MEAULMHCKUX HAYK

baok 3. MeTaianHble CTATHH

IMMUNOGENICITY AND SAFETY OF DTPW-HEP B-HIB (PRP-T) VACCINE
(PENTAVAC) IN INFANTS AGED 2-7 MONTHS, A POST MARKETING
PHASE 4 CLINICAL TRIAL STUDY

NMMYHOT'EHHOCTb U BE3OITACHOCTH BAKIMHbI DTPW-HEP B-HIB
(PRP-T) (ITEHTABAK) Y MIJIAAEHIIEB B BO3PACTE 2-7 MECAILIEB,
KIIMHNYECKOE UCIIBITATEJIbBHOE HCCIEAOBAHUE 4  ®A3bI
[TOCTMAPKETHUHI'A

MUMMYHOTEHHOCTD Y BE3ONMMACHOCTH BAKIIMHBI DTPW-HEP B-
HIB (PRP-T) (IIEHTABAK) V MJAJEHIEB B BO3PACTE 2-7
MECSILEB, KJIMHUYECKOE UCTBITATEJBHOE
MOCTMAPKETUHI'OBOE UCCJIEJOBAHUE 4 ®A3bI



CoxpalleHHOe HA3BaHHE CTATHH JJIA BEPXHEro KOJIOHTHTYJ1a:
IMMUNOGENICITY AND SAFETY OF PENTAVAC
NMMYHOI'EHHOCTDB U BE3OITACHOCTb BAKIIMHBI IEHTABAK

Kiwouesbie caoBa: iMmynuter, Maaenupl, [leHTaBasieHTHAsT BakliMHA, Y POBHHU
anturen, [lobounsie 23QpexThi, 310pOBbE ACTEH.

Keywords: Immunity, Infants, Pentavalent vaccine, Antibody levels, Side effects,
Children's health

OpurrHaJIBHBIE CTATHH.

KommuecTtBo ctpanui Tekcta — 14, koaumuecTBO Ta0auIl — 3, KOJTUYECTBO PUCYHKOB
- 1.

28.01.2024



CIIMCOK JIMTEPATYPBI

Reference | Authors, title of a publication and source where it Full Reference’s URL
sequence was published, publisher's imprint | name, title
number of a
publicatio
n and
source in
English

1| Aspinall, S., Traynor, D., Bedford, P., - https://doi.org/10.4161/hv.21095

Hartmann, K. Lot-to-lot consistency study of the
fully liquid pentavalent DTwP-HepB-Hib vaccine
Quinvaxem® demonstrating clinical equivalence,
suitability of the wvaccine as a booster and
concomitant administration with measles vaccine.
Hum Vaccin Immunother., 2012, vol. 8, no. 8, pp.

1109-18




Bavdekar, A., Malshe, N., Ravichandran, L.,
Sapru, A., Kawade, A., Lalwani, S., Palkar, S,
Hanumante, N., Gunale, B., Kapse, D., Chaudhari,
A. Clinical study of safety and immunogenicity of
pentavalent DTP-HB-Hib vaccine administered by
disposable-syringe jet injector in India. Contemp
Clin Trials Commun., 2019, vol. 14:100321

https://doi.org/10.1016/j.conctc.2019.10032
1

CDC (Centers for Disease Control and Prevention).
Guidelines for maintaining and managing the
vaccine cold chain. MMWR Morb Mortal WKkly

Rep., 2003, vol. 52, no. 42, pp. 1023-5

https://pubmed.ncbi.nlm.nih.gov/14574279

Dutta, A.K., Verghese, V.P., Pemde, H.K,,

Mathew, L.G., Ortiz, E. Immunogenicity and safety
of a pentavalent diphtheria, tetanus, acellular
pertussis, inactivated poliovirus, Haemophilus

influenzae type B conjugate combination vaccine

https://pubmed.ncbi.nlm.nih.gov/19955579




(Pentaxim) with hepatitis B vaccine. Indian Pediatr.,
2009, vol. 46. no. 11, pp. 975-82

Hefele, L., Syphan, S., Xayavong, D.,
Homsana, A., Kleine, D., Chanthavilay, P.,
Nouanthong, P., Xaydalasouk, K., Phathammavong,
O., Billamay, S., Xeuatvongsa, A. Seroprotection at
different levels of the healthcare system after routine
vaccination with diphtheria-tetanus-pertussis whole
cell-hepatitis B—haemophilus influenzae type B in
Lao People’s Democratic Republic. Clin Infect Dis.,
2019, vol. 69, no. 12, pp. 2136-44

https://doi.org/10.1093/cid/ciz143

Huu, T.N., Phuong, N.T., Toan, N.T., Thang,

H.V. Immunogenicity and safety of quinvaxem
(R)(diphtheria, tetanus, whole-cell pertussis,
hepatitis B and haemophilus influenzae type B

vaccine) given to vietnamese infants at 2 to 4 months

https://pubmed.ncbi.nlm.nih.gov/26867396




of age. Southeast Asian J Trop Med Public Health.,
2015, vol. 46, no. 4, pp. 753-63

Kang, J.H., Lee, H.J., Kim, K.H., Oh, S.H,,
Cha, S.H., Lee, J., Kim, N.H., Eun, B.W., Kim, C.H.,
Hong, Y.J., Kim, H.H. The immunogenicity and
safety of a combined DTaP-IPV//Hib vaccine
compared with individual DTaP-1PV and Hib (PRP~
T) vaccines: a randomized clinical trial in South
Korean infants. J Korean Med Sci., 2016, vol. 31, no.
9, pp. 1383-91

https://doi.org/10.3346/jkms.2016.31.9.138
3

Karami, M., Ameri, P., Bathaei, J., Berangi,

Z., Pashaei, T., Zahiri, A., Zahraei, S.M., Erfani, H.,

Ponnet, K. Adverse events following immunization

with pentavalent vaccine: experiences of newly

introduced vaccine in Iran. BMC Immunol., 2017,
vol. 18, no. 1:42

https://doi.org/10.1186/s12865-017-0226-8




Khazaei, Z., Moradi, G., Zahraei, S.M.,
Gouya, M.M., Goodarzi, E., Yaghini, F., Roshani, D.
The comparison of the adverse events of pentavalent
vaccine and DPT vaccine in 2-6 months infants in
Iran: a national study. Ann Glob Health., 2020, vol.
86, no. 1:11

https://doi.org/10.5334/aogh.2449

10

Kim, K.H., Kim, C.S., Kim, H.M., Kim, J.D.,
Ma, S.H., Kim, D.H., Hwang, P.H., Han, J.W., Lee,
T.J., Kim, J.H., Karkada, N. Immunogenicity and
safety of a combined DTPa-IPV/Hib vaccine
administered as a three-dose primary vaccination
course in healthy Korean infants: phase IllI,
randomized study. Hum Vaccin Immunother., 2019,
vol. 15, no. 2, pp. 317-26

https://doi.org/10.1080/21645515.2018.153
6588

11

Li, Y., Li,R.C, Ye, Q. Li, C,, Liu, Y.P., Ma,
X., Li, Y., Zhao, H., Chen, X., Assudani, D.,

Karkada, N. Safety, immunogenicity and persistence

https://doi.org/10.1080/21645515.2016.123
9670




of immune response to the combined diphtheria,
tetanus, acellular pertussis, poliovirus and
Haemophilus influenzae type b conjugate vaccine
(DTPa-1PV/Hib) administered in Chinese infants.
Hum Vaccin Immunother., 2017, vol. 13, no. 3, pp.

588-98

12 | Malik, A. Pentavalent Vaccine and Adverse https://doi.org/10.1007/s12098-013-1322-2
Events Following Immunization—Untangling the
Misinterpretations. Indian J Pediatr., 2014, vol. 81,
no.12, pp. 1353-7

13 | Merchant, N., Waldrop, J. The safety https://doi.org/10.1097/01.NPR.000041289

advantages of pentavalent vaccines. Nurse Pract., 5.12310.9d
2012, vol. 37, no. 4, pp. 48-53

14 | Sedighi I, Karimi A, Amanati A. Old disease and new https://doi.org/ 10.5812/ijp.5514

challenges: Major obstacles of current strategies in
the prevention of pertussis. Iran J Pediatr. 2016;
26(4):e5514




15

Procter, S., Audrey, S. Employers’ views of
promoting walking to work: a qualitative study. Int
J Behav Nutr Phys Act., 2015. vol. 12, no. 12: 1

https://doi.org/10.1186/s12966-015-0174-8

16

Noel G, Badmasti F, Nikbin VS, Zahraei SM, Madec
Y, Tavel D, Ait-Ahmed M, Guiso N, Shahcheraghi F,
Taieb F. Transversal sero-epidemiological study of
Bordetella pertussis in Tehran, Iran. PLoS One.

0238398):e9(15;1Sep 2020

https://doi.org/
10.1371/journal.pone.0238398

17

Sharafi, R., Mortazavi, J., Heidarzadeh, A.
Comparison of complications of pentavalent and
DTP vaccination in infants aged 2-6 months in

Anzali, Iran. Iran J Neonatol., 2016, vol. 7, no. 2,

pp. 1-6

https://doi.org/10.22038/1JN.2016.7105

18

Sharma, H., Yadav, S., Lalwani, S., Gupta, V.,
Kapre, S., Jadhav, S., Chakravarty, A., Parekh, S,
Palkar, S. A phase 111 randomized, controlled study

to assess the immunogenicity and tolerability of

https://doi.org/10.1016/j.vaccine.2011.01.0
54




DTPw-HBV-Hib, a liquid pentavalent vaccine in
Indian infants. Vaccine., 2011, vol. 29, no. 13, pp.
2359-64

19

Sharma, H., Yadav, S., Lalwani, S., Kapre, S.,
Jadhav, S., Parekh, S., Palkar, S., Ravetkar, S., Bahl,
S., Kumar, R., Shewale, S. Antibody persistence of
two pentavalent DTwP-HB-Hib vaccines to the age
of 15-18 months, and response to the booster dose of
guadrivalent DTwP-Hib vaccine. Vaccine., 2013,
vol. 31, no. 3, pp. 444-7

https://doi.org/10.1016/j.vaccine.2012.11.0
38

20

Smith, P.J., Chu, S.Y., Barker, L.E. Children

who have received no vaccines: who are they and

where do they live? Pediatrics., 2004, vol. 114, no. 1,
pp. 187-95

https://doi.org/10.1542/peds.114.1.187

21

Suarez, E., Asturias, E.J., Hilbert, A.K.,
Herzog, C., Aeberhard, U., Spyr, C. A fully liquid

DTPw-HepB-Hib combination vaccine for booster

https://doi.org/10.1590/s1020-
49892010000200005




vaccination of toddlers in El Salvador. Rev Panam
Salud Publica., 2010, vol. 27, no. 2, pp. 117-24

22

WHO (World Health Organization). Vaccine

efficacy, effectiveness and protection. 2021

https://www.who.int/news-room/feature-
stories/detail/vaccine-efficacy-

effectiveness-and-protection

23

Zangwill, K.M., Wenger, J.D., Sutter, RW.,
Hadler, S.C. Recommendations for use of
Haemophilus b conjugate vaccines and a combined
diphtheria, tetanus, pertussis, and Haemophilus b
vaccine: recommendations of the Advisory
Committee on Immunization Practices (ACIP).
1993, vol. 42, no. RR-13, pp. 1-15

https://stacks.cdc.gov/view/cdc/7487




