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CEPOJIOTTYHUI MOHITOPIHT
BAKIIUHAJIBHOT'O IMYHITETY JIO TU®TEPII,
IIPABLS TA KAIIUTIOKY Y HACEJIEHHS
M.XAPKOBA TA OBJIACTI Y 2025 POIII

Boasncbkmnii AJO.!, Cminsnceka M.B.!,
HMinopenko T.IL!, Kapaora T.0.% JIucenko O.B.?

Y «IncTuTyT MikpooGiosorii Ta imyHnostorii
iMm.L.LI.MeunnkoBa HAMH Yxkpainm» m.Xapkis
1Y "XapkiBcbKuii 00/1aCHHI HEHTP KOHTPOJIIO
Ta NpopiIAKTHKH XBOPOO
MO3 Ykpainu"

3axBOPIOBAHICTE 1 CMEpPTHICTh Bix iHGeEKi Ta
HElH(EKIIIMHNX XPOHIYHUX COMAaTUYHUX XBOPOO moTpedye
MOCTIHHOTO yJOCKOHAJICHHSI BaKUMHOMpoQinakThuku [1].
Ile 1OMKTYeTbCs  HEYXWIBHUM  3POCTaHHSIM  4YHCIA
3aXBOPUIMX Ccepejl INEIUICHUX, IiJBHIICHHSIM YacTOTH
quTsunX  iHQekuid y ocid, crapmmx 3a 18 pokis,
30UIBIICHASAM KiNBKOCTI YCKIIaIHEHb MiCIs MEpEeHECeHNX
3aXBOPIOBaHb, IIBUAKHM 3TAacaHHSAM BAaKIMHAIHHOTO
IMYHITETY 3 BIKOM, BHCOKOO JICTAJIBHICTIO 1 PO3BUTKOM
YCKJIAgHEeHb, IO MPHU3BOAATH O  IHBANITU3AIii,
poOIEeMaTHIHICTIO dbopMyBaHHS HATIPY>KCHOTO
iMyHiTeTy y JiTHiX oci6 [2]. EdextuBHa 0Oopothba 3
iHpekuisMu  TOTpedye  (aKTHMYHOTO  JIOCSITHEHHS
3aXUINEHOCTI Bim HHUX Outbml HiX 95% HacenmenHs [3].
CnaOkuii IMyHITET Ta HE3aXMIICHICTh BiJl 1H(EKIIHHIX
3aXBOPIOBaHb CTBOPIOE HIlly JUISl HUPKYJIALIT 30y AHUKIB 1
€ [DKEpeJIOM PO3BHUTKY elijieMiii Ta manaemii [4].

Ha mumsixy BHpIIIEHHS MOCTaBIEHOTO YacOM
3aBJaHHSI €  BWKIMBUM  BCCOXOITHE  BUBUYCHHS
MOCTBAaKIMHAJIBHOTO TIPOLECy, SKHH OXOIUIIOE  BCi
PETYIATOPHI CHCTEMH OpraHi3My, a TaKOX XapakTepy
IMyHHUX TIepeOyIOB y HBOMY 3aJIeKHO BiJl CTaHy
opraHiamy B miiomy [5].

Bimomo, 110 iMyHHa BIAMOBiAP Ha BBEACHHS
BakIlMHK He € MoHocneuudiunow. Biamosiae Ha
acolifioBaHy BaKIMHY € 3HAYHO CKJIAJHIIION, 1 Micis
BBEJICHHS B OpraHi3M TakKoro mnpenapary crenugidHi
AHTUTLJIA YTBOPIOIOTHCS JI0 OLIBIIOrO YMCIia aHTUI€HHHUX
nerepmiHaHT [6]. CTBOpPeHHS CTIMKOTO IMYHITETY [0
iHQeKIii 3aJIEKUTH HE TIIBKH BIJ SIKOCT1
BUKOPDHCTOBYBAaHMX BakKLMHHUX IIpenaparis, aiue, y
Oimpmmid Mipi Big IMYHOpPEaKTHBHOCTI mami€HTiB [7].
CrifikicTh Oprafi3my 10 iH(eKIiHHIX areHTiB, K BiIOMO,
3aJICKUTh BiJ peakdiii BpOKEHOTO Ta HAOYTOrO
(amantuBHOTrO) iMyHiTeTy [8].

Metoro pobotu Oyno BUBYEHHS MeTomoM [DA
IMYHOJIOTIYHOT CTPYKTYpH HacejeHHs micrta XapKkoBa Ta
obnacti oo crneuudivyHoro iMyHiTety Ao audrepii,
MpaBIs Ta KAIUTIOKY.

Marepiaau ta Mmeroau. Po6oty Oyiio BUKOHaHO
B Jaboparopii imyHopeabimitonorii Y «IMIHAMH».
JocnijpkeHHsT 100 BHW3HAYEHHS pIBHA cCreru(iqHOro
IMyHITETY HacelleHHs M. XapkoBa Ta o0macti a0
KEpOBaHUX IHQEKUIHHNX 3aXBOPIOBaHb OyJM BHKOHaHI
METOJIOM emizieMioyioriuHoro asamzy (cross-sectional
analysis). Po3Mip BuOipku Oysi0 BCTAaHOBJIEHO BiIMOBIIHO
1o pexomengosanoi BOO3 ta nmporpamu EPI INFO-2000
y kumekocti 535 oci6 y Bimi 0-60 poxiB. Kpurepii
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BKJIFOUCHHS/BUKJIFOUCHHSI OCi0 y IOCIHIPKeHHS Taki: 0e3
iIMyHOCyTIpecii, 3JOSIKICHUX HOBOYTBOPEHb a00 BaKKHUX
reMaToJIOTIYHUX ~ 3aXBOpIoBaHb. JlaHe  mocimipKeHHs
MPOBOJIMIIOCS BiMOBIAHO 0 ['enbCiHChKOT Aekiiapartii Ta
MIPUHLIMIIB HAJIEXKHOI KITIHIYHOT TpakTHKH [9]. YuacHuKaM
abo ixHiM Oarbkam Oyio HajaHO iH(OpPMALiO MPO Hii
JOCITIKEHHS, 1 BIJ yCIX yYacHHKIB 4M iXHIX 0aTbKIB Oyi10
OTPUMaHO MHUCHMOBY NOiHQOpPMOBaHy 3rogy o
BKIIFOUCHHS Y JOCHIIKEeHHS. {71 KOXKHOTO yJacHHKa OyIio
3a[lOBHEHO OIUTYBAJIBHUK Ta BHAUICHO CHPOBATKY KPOBI.
PiBHI crermudiuHUX aHTUTIT 10 30yIHUKIB/TOKCHHIB
mudrepii, TpaBId Ta KalUTIOKy OyiIM BH3HAYCHI 3
BHKOPHCTAHHAM HaOopiB peareHti dipmu IBL-Hamburg
GmbH (Himewyumna) 3a cranmapTHEUM MeTomoM IDA,
BIJIMIOBITHO 110 iHCTPYKLii BUpoOHUKa. OOJIiK pe3ynbTariB
MIPOBOJMIIN 32 JIOTIOMOTOI0 MYJIbTUCTPINIOBOTO (POTOMETPY
Erba LisaScan (Yexis). 3pasku kposi (3-5 mu) Oymnm
3i0pani B Micui mpoBeleHHs 3abopy marepianmy. 3pasku
KpOBi LeHTPU(YTYBAINCS ISl OTPUMAaHHS CUPOBATKH, KA
NOTIM aJlikBOTyBanacst 1 306epiranacst Ipu Temmneparypi -
20°C mms mabopaTopHOTO IOCHIIKEHHS. PesyipraTn
OILIIHIOBAJIMCS 3 YPaxXyBaHHAM PIiBHIB 3aXWCTy BiIIOBIIHO
JI0 TIOPOTOBHX 3HAYCHb, PEKOMEHIOBAHNX BUPOOHUKAMHU
TECT-CHCTEM Ta WOIMEepeqHiMH mociimkeHHsMH [10]
HACTYITHHM YWHOM: MPOTHKAILIIOKOBI: HIDKYEe 16 MO/mi
— BIICYTHICTH iMyHiTeTy, 16-24 MO/Mn — cnaOkwuii
imyHiter, moHany 24 MO/Mn — mocTaTHii IMYHITET;
npotunudrepiiiHi Ta npoturpasuesi: Hwxye 0,1 MO/mi —
BiacyTHIicTh imyHitery, 0,1- 1,0 MO/Mn — cnabkuii
imyHitet, noHaxa 1,0 MO/mMi — qocTatHii iMyHITET.

Bukopucrani craructnuni meroau: CTaTHCTHYHA
00pobOKa pe3ynbTaTiB TIPOBOTUIIACS 3a
3araJbHONIPUHHATAMH METOJaMH BapialiifHOT CTaTUCTHKU
3 BUKOPHCTAHHSAM KOMITTOTEpHOI mporpamu Statistica

Pe3yabTaTi T2 00rOBOpEHHS
[Ipu pmocmimkeHHI BIUIMBY HAa PIiBEHb IMOMYJSIIHHOTO
IMyHITETY IPOBEICHOI BaKI[MHAIlii, BUSIBICHO, L0 y JITEH
7 1 14 pokiB piBeHb NPOTHKAILIIOKOBOIO IMYHITETY
3HM)KYBaBCSl 1 4acTka oci0, sKi He MaroTh IMyHITETY
cranoBuia 33,3 1 27,3% BiamoBiaHo, TOI K y Biwi 8 Ta 15
POKIB 1€l MOKa3HUK CTaHOBUB Bxe 5,6—7,7 %. Illo x 10
JIOpPOCIIOr0 HACEJeHHs, TO, SK BHUAHO 3 JaHUX Tabmumi 1,
MOYNHAr0YH 3 20-pigHOTO BiKy YacTKa Oci0, SKi He MarOTh
IMYHITETY J0 KalLTIOKY, 30UIbIIyBaacs, TOOTO BUSBICHO
3HAYHU{ HETATHBHUH KOPEIAIIHAHN 3B'130K MiXK BIKOM Ta
piBHEM IMYHITETy A0 KalUTIOKy. 3a HAaIllUMH JaHUMH,
YacTKa IMyHHHX JO KallUTIOKy OcCi0 cepenl HacelleHHS B
itomy craHosmia 82,0 %.

3 METOI0 BU3HAYCHHSI PIBHS KOJIEKTHBHOTO IMYHITETY
npotu qudrepii Oyio odctexeno 535 ocid (tadm.2).

YacTka HaceneHHs i3 ClaOKUM IMyHITETOM IpOTH
mudrepii y Bini 1-9 pokiB ctanoButs 10,2—17,4 %, moTim
3HIKY€EThes 70 4,6-4,1 %, 1 3HOBY 3pocTae B 0cib BikoM
Big 30 pokiB. 3aranom, OUIBII BUCOKUI piBEHb IMYHITETY
npotn audTepii, MOpiBHSAHO 31 NpaBLEM, IOB'I3aHUM,
HMoOBipHO, 3 TmpoBeneHolo B 1995 p. MacoBoro
BaKIMHALII€I0 TpoTH AudTepii noHax 1,5 minsiioHa moaen
y Bii 3—40 pokiB (0OXOIJIEHHS IIEIUICHHIM CKJlaso 94,4—
95,9 % mwHacenennst). JlocmipkeHHS IMYHITETY NpOTH
TpaBIy IpoBeaeHo y 535 ocib (tabum. 3).
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Taoauus 1 BigcoTok ocid 3 piBHeM iMyHITeTY 10 30y THMKA KAIILTIOKY 3a BiKOM

BikoBa rpyna, ) ) BiacoTox oci6 3 piBHeM iMyHiTeTY(%0)
POKH Kl‘mfmc“’ Bincyrniii, 3 Caabkuii, 3 JocraTniii, 3 aHTHTLIAMEI
0cio, n AHTUTIIAaMU B | aHTUTLIAMM B TUTPi B TUTPi
THTPi 16-24 MO/ma | >24 MO/ma
<16 MO/ma

<1 rona 66 7,6 27,3 65,1
14 96 12,7 27,1 60,2
59 72 18,5 42,4 39,1
10-14 65 12,3 354 52,3
15-19 48 4,2 43,8 52,0
20-29 53 17,8 38,4 43,8
30-39 58 19,0 39,7 41,3
40-60 77 54,5 28,6 16,9
Bcroro 535 18,0 33,0 49,0

Taoauus 2 BincoTok ocid 3 piBHeM iMyHiTeTy 10 1udTepiliHOro TOKCHHY 32 BiKOM

BikoBa rpyna, poku BincoTok oci6 3 piBHem imyHiTeTy(%)
Bincyrniii, 3 antutisiamu B | Cia0kwmii, 3 antutiziamu B | loctaTHiii, 3 aHTUTIIaMU B
TUTPI TUTPi TUTPI
<0,1 MO/ma 0,1 — 1,0 MO/ma >1,0 MO/ma

<1 roma 4.5 6,0 89,5
1-4 0,0 10,2 89,8
59 0,0 17,4 82,6
10-14 0,0 4,6 95,4
15-19 0,0 4,2 95,8
20-29 1,4 4,1 94,5
30-39 1,7 13,8 84,5
40-60 0,0 11,7 88,3
Bceroro 0,7 9,6 89,7

Tabdauus 3 BincoTok ocié 3 piBHeM iMYHIiTeTY /10 TOKCHHY NpaBUs 32 BikoM

Bikosa rpyna, poku Bingcorok ocid 3 piBHeMm iMmyHiTeTy
()
BincyTwiid, 3 anTuTisiamu B Cuiabkwuii, 3 anturisiamu B | /locrarhiii, 3 anTuTijiamMu B
TUTPI TUTPI TUTPI
<0,1 MO/ma 0,1 — 1,0 MO/ma >1,0 MO/ma
<1 roma 1,5 7,2 91,3
14 6,4 6,6 87,0
5-9 6,8 6,1 87,1
10-14 13,1 12,3 74,6
15-19 8,6 10,2 81,2
20-29 1,7 2,3 96,0
30-39 24 2,1 95,5
40-60 1,8 1,9 96,3
Bceroro 53 6,1 88,6
AHami3 JaHWUX CBIMYUTH, IO YacTKa OCi0, MO  3HWKYBaTHUCH, HMOBIpHO, BHACIIIOK TIPUPOJTHOT
HEeIMyHHI 710 TIpaBIyl, Oyita HU3BKOIO cepex AiTel mepmoro  imyHizamii. 3aramom  crenudigyHui  iMyHITET 110

POKYy JKWUTTS, siki orpumanu BaknuHarito AKJIC. Jlami
yacTKa HEIMyHHHX y momymsmii 3poctae mo 13,1% y
BikoBiff rpymi 10-14 pokiB, a TOTIM TOYHHAE
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MIPaBIIEBOTO TOKCHHY CTAaHOBUB 94,7%.
Binbmmicte 00CTEXKEHMX HAMU JIOPOCIHX Majk
3aXUCHI TUTPH aHTHUTLI A0 audTepii Ta mpasid. 3HaYHA
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YacTHHA 3 HAX Maja TUTPH AaHTHUTLN, IO BKa3ylOTb Ha
HasBHICTh HaIPYKEHOTO IMYHITETY. Otpumani
pe3ynbTaTti CBiI4aTh mpo BUCOKHI piBeHb
NpOTUIU(TEPIHHOTO Ta NPOTHUIIPABLEBOTO IMYHITETY, 110
MOXHA  pO3MJLIaTH K pe3yiabTaT  IIPOBEIEHOI
peBaKLUHALT JOPOCIOT0 HACENICHHS TPOTH IUX 1H(EKIIH.
Hapnaku, OUIBIIICTh OOCTEIKEHUX HAMHU OPOCIHX MaJH
HU3bKMH DiBEHb IPOTHUKAILIIOKOBOIO IMYHITETY, IIO
CBIIUUTh TPO  HEOOXigHICTH  pO3poOKH  Tporpam
BaKIMHAMLII MiITITKIB Ta JOPOCIHX.

UuHHI METOAM BUBUCHHS 3aXUCTY HACEJCHHS BiJ
iHpekmiii (maHi TPO IIEIUIEHHS Ta 3aXBOPIOBAHICTH)
MOPYIIYIOTh TNPHHIWI PEIEBAHTHOCTI IOJO 3arajibHOI
TPYIH HACEJEHH:) Hi OKpeMo, Hi B CYKyIHOCTi HE Iar0Th
VSBJICHHS NP0 peajibHUil MOMYJISALiHHUN IMyHITET 1 He
MOXYTh  CIyryBaTH  HaJiiHUMH  HPOTHOCTUYHHMH
iHcTpymeHTamu [11,12]. A cepoJoriuHi JOCHiIKEHHS, IO
MPOBOJATHCS, € HANTO (PparMEHTApPHUMH i JIOKaIbHUMH,
110 CYIIepeyuTh MIPUHIKATIAM J100aIbHOCTI,
OesmepepBHOCTI Ta omHOpimHOCTI  manumx  [13,14].
BiiicekoBUil cTaH, CKJIAQOHICTE CYYacHHX KaJIeHIapiB
mietIeHs [ 15], mirpamist Ta crapiHHS HaceJeHHS, BiIMOBa
Bil BakOUWHAII 3 PI3HAX NPUYAH 3YMOBIIOIOTH
HEOOXIHICTh BIPOBAKCHHS B YKpaiHi OKpEeMOi CHCTEMHU
MOHITOPHHTY CHENH(ITHOTO CEpOIOTIYHOTO Mpodino Ha
MOMyJISAIIIHOMY  piBHI, 1[0 JO3BOJIE  OI[IHIOBATH
3aXMIICHICTh BiJ IHQEKLIH y Cy4acHOMY CYyCHUIBCTBI Ta
BUABIATH  CUPUMHATIMBI  TpynM  HaceleHHsA.  Ii
BIPOBAJPKEHHS! JJO3BOJIUTh YTOUHHUTH CIIPABXKHI 3HAYCHHS
KOJIEKTUBHOT'O IMYHITETY y Pi3HHX COLIiaJbHUX IpyIax Ta
perioHax, KepyBaTH KaJCHIapeM BaKIWHAIli, BU3HAYATH
e(eKTUBHICTh BaKIMH Ta MPOrpaM BaKIWHAaMii, a TaKOX
JacTh 3MOTY pO3paxyBaTH OOCSAT HEOOXIAHUX BaKIWH,
JIarHOCTUYHUX Ta JIKAPCHKUX 3ac0o0iB 1 pecypciB s
3a0e3Me4eHHs TOBHOTO 3aXHCTy HACEICHHS.

[lepcnekTuBM MNOAAJBIIMX JOCHIIKEHb. Y
MOAAJBUIOMY  IUIAHYETbCS ~ pO3poOKa  NPHHIMIIB
nepcoHamizamii  BakuuHamii — TOOTO  CTBOPCHHS
6e3nevHoro Ta e)eKTUBHOTO IMYHITETY y KOXHOT JIFOIMHH,
IO INEIJIFOEThCS 3a JIOTIOMOTOI KOpeKIii BaKuuHaIil,
BBEJ/ICHHS BaKIMH, 3aCTOCYBaHHs HecrneudiyHuX 3aco0iB
IMYHOJIOTIYHOT KOpeKIlii abo 3MiHAa CXEeMH BaKIMHAIIIi,
SIKIIO 1€ HEOOXIIHO.

Konduikr inTepeciB: koH}IIKT iHTEpECIB BIACYTHIN

Serological monitoring of vaccine immunity to
diphtheria, tetanus and pertussis in the population of
Kharkiv city and region in 2025

Andrii Volianskiy, Maiia Smilianska, Tetiana
Didorenko, Tetiana Karlova, Oleh Lysenko

Morbidity and mortality from infections and non-
communicable chronic somatic diseases require constant
improvement in vaccine prevention. This is dictated by
the steady increase in the number of cases among
vaccinated people, the increase in the frequency of
childhood infections in people over 18 years of age, the
increase in the number of complications after diseases, the
rapid fading of vaccine-induced immunity with age, high
mortality and the development of complications leading
to disability, in particular with influenza and
pneumococcal pneumonia, and the difficulty of creating
intense immunity in the elderly. Effective control of
infections requires the actual achievement of protection
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against them in more than 95% of the population. Weak
immunity and lack of protection against infectious
diseases create a niche for the circulation of pathogens
and are a source of epidemic and pandemic development.
The response to an associated vaccine is much more
complex, and after the introduction of such a vaccine into
the body, antibodies are formed against an even greater
number of antigenic determinants. The creation of
persistent immunity to infections depends not only on the
quality of the vaccines used, but, to a greater extent, on
the immunoreactivity of patients. Materials and
methods. The work was performed in the laboratory of
immunorehabilitology of the Mechnikov Institute of
Microbiology and Immunology. Studies to determine the
level of specific immunity of the population of Kharkiv
and the region to vaccine-preventable infectious diseases
were performed using cross-sectional epidemiological
analysis. The sample size was established in accordance
with the WHO recommendations and the EPI INFO-2000
program and included 535 people aged 0—60 years. The
inclusion and exclusion criteria for individuals in the
study were as follows: absence of immunosuppression,
malignant neoplasms, or severe hematological diseases.
This study was conducted in accordance with the
Declaration of Helsinki and the principles of Good
Clinical Practice. Participants or their parents were
provided with information about the objectives of the
study, and written informed consent was obtained from all
participants or their parents prior to inclusion in the study.
All individuals included in the study completed
appropriate questionnaires and blood serum was
collected. The levels of specific antibodies to diphtheria,
tetanus, and pertussis pathogens/toxins were determined
using reagent kits from IBL-Hamburg GmbH (Germany)
by the standard method, according to the manufacturer's
instructions. The studies were performed using a
multistrip photometer for ELISA Erba LisaScan, by a
quantitative method (units of measurement — IU/ml).
Following the recommendations proposed by the
manufacturer, antibody levels were evaluated as follows:
anti-pertussis: below 16 IU/ml — no immunity, 16-24
IU/ml — weak immunity, above 24 1U/ml — sufficient
immunity; anti-diphtheria and anti-tetanus: below 0.1
[U/ml — no immunity, 0.1-1.0 IU/ml — weak immunity,
above 1.0 IU/ml — sufficient immunity. Results and
discussion. Most of the adults we examined had
protective antibody titers against diphtheria and tetanus. A
significant proportion of them had high antibody titers,
indicating the presence of strong immunity. The results
obtained indicate a high level of anti-diphtheria and anti-
tetanus immunity, which can be considered a result of
adult population revaccination against these infections.
On the contrary, most of the adults we examined had low
titers of anti-pertussis antibodies. The average IgG titers
of anti-pertussis antibodies in adults were significantly
lower than those in the vaccinated younger children we
examined, which indicates the need to develop
vaccination programs for adolescents and adults. Martial
law, complications of modern vaccination schedules,
migration, and population aging, as well as refusal to
vaccinate for various reasons, lead to the need to
implement in Ukraine a separate system of monitoring the
specific serological profile at the population level, which
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allows for the assessment of the landscape of protection
against infections in modern society and identifying those
susceptible to infections. Its implementation will allow
clarification of the true values of collective immunity in
different social groups and regions, better management of
the vaccination schedule, assessment of the effectiveness
of vaccines and vaccination programs, and will also allow
calculation of the required volume of vaccines, diagnostic
and medicinal products, as well as the resources necessary
to ensure full protection of the population.

Key words: serological monitoring, diphtheria, tetanus,
pertussis

References:

1. Institute for Health Metrics and Evaluation, Global
Burden of Disease Study Cause-specific mortality 1990-
2021. 2021. https://ghdx.healthdata.org/record/ihme-
data/gbd-2021-cause-specific-mortality-1990-2021

2. The World Helath Organization (WHO). Immunization
coverage and vaccine-preventable diseases. World Health
Statistics. Availble from:
https://www.who.int/data/gho/data/themes/topics/immuni
zation-coverage

3. Peck M, Gacic-Dobo M, Diallo MS, Nedelec Y, Sodha
SV,Wallace AS. Global routine vaccination coverage,
2018. MMWRMorb Mortal Wkly Rep. 2019;68(42):937—
42. doi:10.15585/mmwr.mm6842al. PMID:31647786.

4. Strategic Advisory Group of Experts on Immunization
(SAGE) - September 2025;22-25September2025
https://www.who.int/news-
room/events/detail/2025/09/22/default-calendar/strategic-
advisory-group-of-experts-on-immunization-september-
2025

5. Podavalenko A.P. Scientific substantiation of
epidemiological surveillance of controlled droplet
infections in regions of Ukraine with different ecological
situations: dissertation ... of Doctor of Medical Sciences /
A.P. Podavalenko. — Kyiv, 2015. — 148 p.

6. Halperin SA, Donovan C, Marshall GS, Pool V, Decker
MD, Johnson DR, Greenberg DP; Tdap Booster
Investigators. Randomized Controlled Trial of the Safety
and Immunogenicity of Revaccination With Tetanus-
Diphtheria-Acellular Pertussis Vaccine (Tdap) in Adults
10 Years After a Previous Dose. J Pediatric Infect Dis
Soc. 2019 May 11;8(2):105-114. doi:
10.1093/jpids/pix113. PMID: 29438562; PMCID:
PMC6510947.

7. Guo B, Page A, Wang H, Taylor R, McIntyre P.
Systematic review of reporting rates of adverse events
following immunization: an international comparison of
post-marketing surveillance programs with reference to
China. Vaccine. 013;31(4):603—17. doi:
10.1016/j.vaccine.2012.11.051. PMID: 23200940.

8. Liang JL, Tiwari T, Moro P, Messonnier NE, Reingold
A, Sawyer M, Clark TA. Prevention of Pertussis, Tetanus,
and Diphtheria with Vaccines in the United States:
Recommendations of the Advisory Committee on
Immunization Practices (ACIP). MMWR Recomm Rep.
2018 Apr 27;67(2):1-44. doi: 10.15585/mmwr. 1r6702al.
PMID: 29702631; PMCID: PMC5919600.

9. Mantel C, Cherian T. New immunization strategies:
adapting to global challenges. Bundesgesundheitsblatt
Gesundheitsforschung Gesundheitsschutz. 2020

DOI: 10.5281/zenodo.17105139

Jan;63(1):25-31. doi: 10.1007/s00103-019-03066-x.
PMID: 31802153; PMCID: PMC7079946.

10. Boey L, Bosmans E, Ferreira LB, Heyvaert N, Nelen
M, Smans L, Tuerlinckx H, Roelants M, Claes K,
Derdelinckx I, Janssens W, Mathieu C, Van Cleemput J,
Vos R, Desombere I, Vandermeulen C. Seroprevalence of
Antibodies against Diphtheria, Tetanus and Pertussis in
Adult At-Risk Patients. Vaccines (Basel). 2021 Jan
4;9(1):18. doi: 10.3390/vaccines9010018. PMID:
33406698; PMCID: PMC7824683.

11. (WHO) WHO WHO Recommendations for Routine
Immunzation - Summary Tables Geneva. 2024.
https://www.who.int/teams/immunization-vaccines-and-
biologicals/policies/who-recommendations-for-routine-
immunization---summary-tables updated March 2024.
Available from.

12. Squeri R, Genovese C. Immunogenicity and antibody
persistence of diphteria-tetanus-acellular pertussis
vaccination in adolescents and adults: a systematic review
of the literature showed different responses to the
available vaccines. J Prev Med Hyg. 2021 Jan
14;61(4):E530-E541. doi: 10.15167/2421-
4248/jpmh2020.61.4.1832. Erratum in: J Prev Med Hyg.
2021 Apr 29;62(1):E249-E260. doi: 10.15167/2421-
4248/jpmh2021.62.1.1832. PMID: 33628957; PMCID:
PMC7888403.

13. Pourakbari B, Moradi B, Mirzaee F, Mahmoudi S,
Teymuri M, Mamishi S. Seroprevalence of antibodies to
diphtheria, tetanus and pertussis among healthy
adolescents and adults in Iran. Roum Arch Microbiol
Immunol. 2013 Oct-Dec;72(4):250-4. PMID: 24923108.
14. Toolkit for integrated Serosurveillance of
communicable diseases in the Americas. Pan American
Health Organization (PAHO); Washington D.C.: 2022.
[Google Scholar]

15. M. Madheswaran, R. Dhanalakshmi, G.
Ramasubramanian, S. Aghalya, S. Raju and P.
Thirumaraiselvan, "Advancements in Immunization
Management for Personalized Vaccine Scheduling with
IoT and Machine Learning," 2024 10th International
Conference on Communication and Signal Processing
(ICCSP), Melmaruvathur, India, 2024, pp. 1566-1570,
doi: 10.1109/ICCSP60870.2024.10543782.


https://ghdx.healthdata.org/record/ihme-data/gbd-2021-cause-specific-mortality-1990-2021
https://ghdx.healthdata.org/record/ihme-data/gbd-2021-cause-specific-mortality-1990-2021
https://www.who.int/data/gho/data/themes/topics/immunization-coverage
https://www.who.int/data/gho/data/themes/topics/immunization-coverage
https://www.who.int/news-room/events/detail/2025/09/22/default-calendar/strategic-advisory-group-of-experts-on-immunization-september-2025
https://www.who.int/news-room/events/detail/2025/09/22/default-calendar/strategic-advisory-group-of-experts-on-immunization-september-2025
https://www.who.int/news-room/events/detail/2025/09/22/default-calendar/strategic-advisory-group-of-experts-on-immunization-september-2025
https://www.who.int/news-room/events/detail/2025/09/22/default-calendar/strategic-advisory-group-of-experts-on-immunization-september-2025

