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Pesiome

BBeageHue. BakunHauusa ABnseTcsa Hanbonee 3PpPeKTUBHbIM 1M SKOHOMUYECKU BbIrOA-
HbIM METOOM NPOGUNAKTUKUN UHPEKLMOHHbBIX 3aboneBaHniA y 300poBbix ntogen. OgHako
peakuusa opraHM3mMa Ha BaKLUMHbI C MOCieAyoLLel 3almMToN OT MHOEKLMOHHBIX 3abone-
BaHWI 3aBMNCUT OT GYHKLMOHMPOBAHUA NMMMYHHOI cucTeMbl. HecMOTpA Ha TekyLiue pe-
KOMeHAauun, noguyepKmnBaLne BaxXHOCTb BakUMHaLMW ANA KaHAMAATOB Ha npouenypy
TPaHCMNAAHTaUMN NeYeHn N peLmnmMeHTOB nocsie TpaHCnnaHTaumm nevyeHun, peanbHOCTb
roBOpUT 06 06PATHOM: 3Ta Lefb AaneKa OT JOCTVXKEHUS.

Lenb. N3yuntb arHammKy Hanbosee 3HaUMMbIX UMMYHOJIOTMYECKUX NMapaMeTpoB Yy Mna-
LIMEeHTOB Nnoc/ie TpaHCMNaHTaLm nevyeHn ana GopMmnpoBaHMA anropuTMa BakUMHaL K.
Matepuanbl n MeTogbl. B KOropTHOE NpocneKkTNBHOE nccnegoBaHue (2018-2020) 6bin
BKJ/1I0YEHbl B3pOcCsible nauueHTbl, KotopbiM ¢ 2018 no 2020 rof BbINOSIHEHA OPTOTONU-
yeckasl TpaHCMaHTaUus neyeHn Ha 6ase Y «MUHCKUI HayYHO-MPAKTUYECKU LEeHTP
XNUPYPruu, TPAHCNAAHTONOMMN U remaTonornm». Bcem naumeHTam BbiMOMAHANOCH MMMY-
HopeHOTUMYECKOe nccnefoBaHne neprudepuyeckon Kpos METOLOM BOCbMULIBETHOW
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TpaHCI‘IJ‘IaHTVIpOBaHHOI?I nevyeHn Kak TeopeTnyeckoe o60cHOBaHVe CPOKOB BaKUMHauun

npoTouHou untodnyoprumeTpun Ha annapate FACS Canto Il (Becton Dickinson, CLLUA), oc-
HalleHHOM TpeMsA nasepamu, Ha deHb +30, aeHb +60, geHb +90, geHb +110 1 geHb +180
nocsie TpaHCMIaHTaUUM nevyeHn. 3a NepBrYHbIe KOHEYHbIE TOUKWU B aHanmnse Obiin npu-
HATbI U3MEHEHNA OT MCXOAHOI0 YPOBHA UCCefyeMblX MapaMeTpoB.

Pesynbratbl. [loflyyeHHble AaHHble MO3BOMAIT MNaHMPOBaTb BBeAeHMe T-3aBUCUMON
BaKLMHbI Ha 30-e CYTKM y peLMnMeHTOB TpaHCM/IaHTaTa neyeHu, a B-3aBMcMMon BakLUHbI —
Ha 90-110-1 gHX C NepCneKTUBON BHECEHUA MU3MEHEHUN B KaleHAapb BaKUMHAUUKW Ha
OCHOBE MIMMYHOJNIOIMYECKNX NapaMeTpOB.

3aknioueHune. AKTyanbHbIM ABAAETCA NpoBefeHne NCCnefoBaHUA C U3yUYeHNeM YacToTbl
NMHEBMOTPOMHbIX MHEKLMIA N OUEHKN IPPEKTUBHOCTU BaKLMHONPOOUNAKTUKN cpean
pPeunnmeHToB TpaHCMNaHTaTa NeYeHM!.

KnioueBble cnoBa: TpaHCMNaHTaLuUA neyeHu, BakuMHonpodbunaktmpyemble MHbeKLmu,
UMMYHOCYnpeccusa, NHeBMOKOKKoBasa UHdekuusa, rpunn, SARS-CoV-2, ummyHodbeHoTMNU-
poBaHue nepupeprnyeckon Kposn
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Abstract

Introduction. Vaccination is the most effective and cost-effective method of preventing
infectious diseases in healthy people. However, the response to vaccines followed
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by protection against infectious diseases depends on the functioning of the immune
system. Despite current recommendations emphasizing the importance of vaccination for
liver transplant candidates and recipients after liver transplantation, the reality suggests
the opposite: this goal is far from being achieved.

Purpose. To study the dynamics of the most significant immunological parameters in
patients after liver transplantation to form a vaccination algorithm.

Materials and methods. The cohort prospective study (2018-2020) were included
60 adult patients who was observed orthotopic liver transplantation (OTLT) from 2018
to 2020 on the basis of Minsk Scientific Practical Center of Surgery, Transplantation
and Hematology. All patients were observed immunophenotypic peripheral blood
examination using eight-color flow cytofluorometry on a FACS Canto Il device (Becton
Dickinson, USA) equipped with three lasers on day +30, day +60, day +90, day +110 and
day +180 after liver transplantation. A statistically significant difference in changes from
the initial level of the studied parameters in the groups was accepted as the primary
outcome in the analysis.

Results. The obtained data make it possible to plan the introduction of a T-dependent
vaccine on the 30th day among liver transplant recipients, and a B-dependent vaccine on
days 90-110 with the prospect of making changes to the vaccination schedule based on
immunological parameters.

Conclusion. It is relevant to conduct a study examining the frequency of pneumotropic
infections and evaluating the effectiveness of vaccination among liver transplant
recipients.

Keywords: liver transplantation, vaccine preventable diseases, immunosuppression,
pneumococcal disease, influenza, SARS-CoV-2, immunophenotyping of peripheral blood

B BBEOEHWNE

XpoHuuyeckrie 60Ne3HN NEYEHN ACCOLMMPOBAHbI C MOJIHbIM MOBPEXAEHNEM NMMYH-
HOW CUCTEMBI, HaNPUMeEpP, UMPPO3-acCoLMMPOBaHHbIM CUHAPOMOM UMMYHHOW ANCOYHK-
LUK, NPUBOZALLMM K MOBbILLEHHOMY PUCKY Pa3BUTUA NHPEKLMIA, KOTOpble ABNATCA Npu-
UMHOWN OCTPOM MeYeHOUYHOM He[OCTaTOYHOCTU U cmepTy [1]. B HacToAwwee Bpema TpaHC-
niaHTauua nevyeHn ABAAETCA OCHOBHOWN TepaneBTUYeCKon onumen Ana KOHeYHbIX CTagum
6one3Hel NeyeHn 1 NoKanM30BaHHOW renaToLesIosaPHON KapuuHOMbI. PUCK nHbeKUuni
BO3pacTaeT B NpeATPaHCNIaHTaUMOHHOM Mepuofe N CTaHOBUTCA MaKCMManbHbIM B Te-
yeHne 6 MecAueB Mocne TpaHCMNaHTauMnM NeYeHn B CBA3M C UHTEHCUBHbLIM PEXUMOM
UMMYHOCYNPECCMBHBIX MpenapaTtoB And NnpodunakTuKM OTTOPXKEHWA TPaHCNaHTaTa [2].
Ons nogpepaHnsa o6LLEro COCTOAHNA 300POBbA HACENEHMSA B LIEJIOM, a TaKXKe NnaLlueH-
TOB C LMPPO30OM NEYEeHN U peLunmneHToB Nocsie TpaHCnnaHTaumMy neyeHn BakumHaumsa
ABNAETCA BaKHelLWen NpopunakTMKon pecnnpaTopHbiX MHOEKUUN, NpeacTaBnaowmx
OMacHOCTb CpeAu AAaHHOW KaTeropun MauMeHTOB, BKJOYaA HOBYIO KOPOHABMPYCHYIO
UH)EKUNMIO, MHEBMOKOKKOBYIO MHbekumio nnu rpunn [3]. OgHako coBpemeHHble 3apy-
GeXXHble KIMHMYECKUe PyKOBOACTBA OCHOBLIBAIOTCA Ha BeCbMa Manom Habope AaHHbIX
OTHOCUTENbHO 3PPEKTUBHOCTU BaKLMHALMM B KOFOPTE PELMMMEHTOB MOCe TpaHCNIaH-
Tauuy ConUAHbIX opraHoB [3-8]. Heo6xoanmo yumntbiBaTb OanaHC MexXay CHUKeHneM 3¢-
bEKTUBHOCTU BaKUUH Y MMMYHOCYMPECCMBHbBIX MaLMEHTOB, YCKOPEHHOWN NoTepen TUTPOB
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aHTUTeN, ANHAMNKON MMMYHOCYNpPeccun B NepuTpaHCnaaHTaLMoOHHOM neproge u npo-

TUBOMOKAa3aHNA K BBEAEHUIO XMBbIX aTTEHYMPOBaHHbIX BaKUMH Nocsie TpaHCcnnaHTauum

neyeHwu.

LinppoTtuueckoe nospexgeHune neyeHy acCounmpoBaHo ¢ ANChYHKLUMEN MMMYHHOTO
oTBeTa [1], KOTOpPbIN CBA3aH C:

B paspyleHnem ” WYHTUPOBAHMEM BHYTPUNEUYEHOYHOW SHAOTENNASIbHON CUCTEMBI,
NpenATCTBYIOLLEN BblBefleHN0 6akTepuii 1 TOKCUHOB;

®  HapyuleHVeM BPOXAEHHOIO UMMYHMTETa C noBpexaeHnem oyHKUMM mobunmsaumu,
darounTosa 1 nepuoga nonypacnaga HenTpodunos n Makpodaros, a Takke HapyLle-
HMeM NeYeHOYHOro CMHTe3a CUCTEMbl KOMMJIEMEHTa;

" nucoyHKUmen cneymdnyeckoro UMMyHMTETa U yMeHbLUEHNEM CUHTE3a UMMYHOTI06y-
NVHOB.

[MnepcnneHn3m MoXeT KOCBEHHO BANATb Ha MMMYHHbIV OTBET, Bbl3blBasa HenTpone-
HUIO 1 HapylweHne daroymntosa. Kpome TOro, UMMyHHbIE Y LMPKYNATOPHbIE HapyLleHWA
npu LUMppo3e neyeHy NoBbILAIOT BbIPaXKeHHOCTb NPOABNEHWN MHOEKLMIA, YTO MPUBOAUT
K BbICOKOMY PUCKY pa3BUTUA Cencuca, CeNTUYECKOro WoKa, NOSIMOpraHHON HeaocTaTou-
HOCTU 1 cMepTy NauueHTa [9]. TakKe UMMYyHHasA AncdyHKLUA NOTEHUMANBHO YCUNNBAETCA
Npu XPOHNYECKOM YNoTpebneHnn ankoronsa 1 HenpasuibHOM NMUTaHUK, YaCcTO BCTPeYato-
LMXCA Cpeamn AaHHOM KaTeropuu nauyueHTtos [10, 11].

B noctTpaHcnnaHTaunMoHHOM nepuoge Hanbonee Bblpa)KeHHble U3MEHEHUA VMMYH-
Horo cTaTyca HabnogalTCA B NepBble WeCTb MecALEeB, YTO CBA3aHO C NPUMEHEHNeM Npo-
TOKOJIOB MHAYKLMMN 1 Nocneaylollein noaaepxmsaioLlen nMMmyHocynpeccun [12].

O6Lwme NpUHUUMbI BaKLMHALUN UMMYHOCYNPECCUBHbIX NaLmeHToB [7]:

B OBbILIEHHAA YacToTa M TAXKECTb BaKUMHONpodunakTnpyembix UHdeKUniA TpebyioT
cneumanbHbIX peKomeHAaumMin No MMMyHU3aunm;

B CHVKEHVEe MMYHOreHHOCTM BaKLMH 1 YCKOPEHHas NoTeps 3alyuTbl MOXeT noTpebo-
BaTb NPYMEHeHNA creuranbHbIX CXem BaKLMHaUUM C AOMONHUTENbHbIMK 6ycTep-A0-
3amu;

®  MMelTCA NPOTMBOMOKAa3aHUA K NMPUMEHEHNIO »KUBbIX 0CNabfieHHbIX BaKUMH nocsne
TpaHCNNaHTaLum C y4eToM pUCKa pa3BUTUA akKTUBHOWN MHbEKUNN, BbI3BaHHOWN Bak-
UNHON.
lNpoBeAeHHOe ameprKaHCKUMU UCCIefoBaTeNIAMU PETPOCNEKTUBHOE NCCNefoBaHme

nokasano, uto ¢ 2016 no 2020 rof cpean PeLMNUEHTOB NeYeHn BakLMHONPobunakTupy-

emMble HbeKLmKn 6binm gnarHocTnpoBaHbl y 13,5% nauveHToB. Hanbonee yacton Bakuu-

HonpodunakTupyemon nHdekumen okasanca rpunn (10,7%), Ha BTOPOM MecTe — MHEBMO-

KokkoBas nHdekuunsa (2,7%). YactoTa cMepTHOCTY, NEPEBOAOB B OTAENEHNE NHTEHCMBHOM

Tepanuu 1 oCTPOro NoBpeXxaeHna noyek Gbiny Bbile B rpynne BakUMHONPodunakTmpy-

embIx nHbekunin [13].

[MTHeBMOHMA — OHO 13 CaMbiX YaCTbIX UHGEKLMOHHbIX OCNIOXKHEHWI TPaHCMNaHTaLuu,
KOTOpoe BO3HUKaEeT Y 5-38% nocTTpaHCNIaHTaUMOHHbIX naumeHToB [14-19]. MNpumeya-
TeNIbHO, YTO MHEBMOHWY NPUBOZAT K 6onee yem 50%-Hol CMepTHOCTU Cpeau NaLuneHToB
nocne TpaHcnnaHTauum nedeHn [20] v Bbi3biBalOT 06€CNOKOEHHOCTb KIMHULMCTOB B CBA-
31 C yBENNYEHNEM YMCa TaKMX MALNEHTOB.

OCHOBHbIM  3TUOJSIOTMYECKM areHTOM BHE6ONIbHUYHOW MHEBMOHUW  ABNAETCA
Streptococcus pneumoniae (S. pneumoniae). BHe60nbHUYHAA NMHEBMOHMA MPU LUPPO-
3e neyeHy vaue ObiBaeT GaKkTepMeMMUecKol, MONMCErMeHTapHOW, COMPOBOXAaeTcA
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HEeBPONIOrNYECKOW, MOYEUYHOWN MM MOSIMOPraHHON HEeAOCTaTOYHOCTbIO U OCNOXHAETCA
cenTnyecknm Wokom [21]. Kpome nmmyHocynpeccuu, Bbi3BaHHOW LIMPPO30M NeYeHu, Ta-
XeCTb COCTOAHNA 0byCNIoBNEHa HeJOCTaTOYHOW 3NMMMHaLMeR S. pneumoniae y AaHHbIX
naumeHToB [22]. YacToTa pa3BUTNA NMHEBMOKOKKOBON MHbEKUMM cpein peuunneHToB
neyeHn coctaBnseT 354 cnyyas Ha 100 000 yenoBekK B rof, B TO BpeMs Kak B o0Lelt no-
NynAUMmM YacToTa MHEBMOKOKKOBOM MHbeKUmmn coctasnseT 11,5 cnyyad Ha 100 000 ueno-
BeK B rof [23]. VIMMyHHbI OTBET Ha NMNOMNONMNCaxapuaHY0 NHEBMOKOKKOBYIO BaKLUHY Y
UMMYyHOAEeDULNTHBIX NaLNeHTOB peanusyeTca T-He3aBNCMMbIM B-KNeTouHbIM nyTeMm, uto
CBUAETeNbCTBYET O HU3KON MMMYHOTeHHOCTU, @ UMMYHHbI OTBET Ha KOHBIOrMPOBaHHYIO
NHEBMOKOKKOBYIO BaKUMHY OCHOBaH Ha T-3aBucumon (CD4+) aktuBauumn B-kneTok, uTto
No3BONIAET NPUMEHATb KOHBIOrMPOBAHHYIO MHEBMOKOKKOBYIO BaKLWHY Y MaLMeHTOB C
ummyHopeduunTom [24]. Cneunduryecknx aHHbIX MO BaKUMHALMN PELMINNEHTOB, Nepe-
HeCLMX TPaHCMIAHTaLMIO NeYeHN 1 NoyYaloLWX UMMYHOCYNPeCcCUBHYIO Tepanuio, B Nu-
TepaType He umeercs.

Bupyc rpynna npnBOAMT KO MHOXECTBY OCSIOKHEHWI, BKAOYaA MHEBMOHMIO, MO-
KapauT, nepunkapauT, HedpuT, MEHVHIUT, SHUedanuT, AaHHble OCNOXKHEHWA MOTYT Npu-
BECTW K JleTasibHOMY mcxody. Y MauueHToB C LMPPO30OM MeYeHu, OXKMAALWNX TPaHC-
NAaHTaUUIo NeyvyeHun, Nocsie nNepeHeceHHOro rpunmna Takke MOXeT Pa3BUTbCA OCTpas
neyeHo4yHasa HeJoCTaTOYHOCTb [25]. MMMyHOreHHOCTb NPOTUBOrPUMNMO3HbIX BaKUWH Y
NaLneHTOB C XPOHMYECKMMM 3aboneBaHUAMY NeYeHn nlyyeHa HejocTaTouHo. YacTtoTa
rpmvnnonofo6Hbix 3a60neBaHNii, OCNOXHEHWI Y MOATBEPKAEHHOMO rpumnna 6bina Huxe
y 198 naumeHTOB C LMPPO30OM NeYveHU, BaKLUHMPOBAHHbIX TPEXBaIEHTHOW BaKLMHOW,
no cpaBHeHuio co 113 HenpuBUTbIMU NaLmeHTamn [26]. B npocneKTUBHOM MyfbTULIEH-
TPOBOM McCCnefoBaHUN (KNMHMKa M3io) 6bino yCTaHOBMIEHO, UTO eXerofHaa BaKLu-
HauuMA NPOTMB rpunna 6bina cBA3aHa CO 3HAUYUTENbHbIM CHUKEHMEM TAXKECTU rpunna
Y peuunueHToB nocse TpaHcnnaHTaumm neveHun [27]. CoBpeMeHHble MeXKayHapOoaHble
KNMHMYeCcKne pekoMeHaaumm no BakuMHaLMy peLmnmMeHTOB OpraHoB U TKaHeW coaep-
XaT nHbopmMaumio 0 HeoBXoANMOCTU eXerofHoM BaKLMHaLMM MPOTUB CE30HHOTO rpun-
na AaHHbIX NALNEHTOB C NCMOJIb30BaHNEM [OCTYNHOM B HAaCcTosALLEee BPpemMsA YeTblpexBa-
JNIeHTHOW BaKLWHbI [3-8].

Bo BpemMa naHaeMmm KopoHaBupycHol nHdekuymm 2019 roga (COVID-19) 66110 uccne-
foBaHo BnnaHUe SARS-CoV-2 Ha TeueHMe XpoHMYecKmx 3aboneaHunii neveHn [28]. Cpe-
AN NaLMEeHTOB C AeKOMMEHCMPOBaAHHbIM LUUPPO30M neyeHn n SARS-CoV-2-uHdpekumen,
a TakXxe peunnmneHToB neyeHn ¢ SARS-CoV-2-uHdekumen 6bina Bbilwe YyacToTa rocnuta-
n13aumm, HanpaeneHna B oTAeNIeHNA NHTEHCMBHOW Tepannmn 1 neTanbHOro ncxoga [291.
BakuymHauma npotne SARS-CoV-2-nHbekuun asnaetca 3¢pPeKTVBHON Mepon Kak and
npodrnakTnkn nHdGeKUMK, Tak 1 ANa NpeaoTBPaLLEHNA PAa3BUTUA TAXKENbIX OCSTIOXKHEHWIA.
B KpynHom mexayHapogHOM NPOCMNeKTUBHOM MCCIefoBaHUM, MPOBEAEHHOM B YeTblpex
cTpaHax (AHrnus, fepmanuns, Utanua, icnaHnsa) B 2022-2023 rogax, AEMOHCTPUPYIOT Bbl-
COKYI0 MMMYHOT€HHOCTb BaKUVHbI Y MaUMeHTOB C XPOHMYECKUMK 3aboneBaHUAMU ne-
yeHu, ABNAIWUMNCA NOTEHUMaNbHbIMM KaHAnAaTaMu ANA TpaHCNAaHTauum neyeHu, n
HU3KYI0 MIMMYHOFeHHOCTb Y MaLUMeHTOB, MepeHeclunX TPaHCMNaHTaUMIo NeyeHu, npuyem
TMTPbl aHTUTen aHTU-SARS-CoV-2 Hanpamylo 3aBUCENN OT MHTEHCMBHOCTU WUMMYHOCY-
npeccuu. Taxenoe TeyeHne KOPOHABNPYCHOMN MHPEKLUN UMESNIO MeCTO Y BaKLMHNPOBaH-
HbIX NaLMEeHTOB NOCAe TPaHCMNaHTaLUM NeYeHN, YTO NOATBEPKAANOCh AaHHBIMU HNU3KOrO
T-KneTouHOro oTBeTa Ha BaKLMHY Yy AaHHON KoropTbl [30].

«Xupyprua BoctouHasa EBponax, 2025, Tom 14, N2 1 31



MMMyHOJ‘IOFVILIECKaﬂ XapaKTepuUcTnkKa Cy6I'IOI'IyJ1ﬂLlVII/I B-n T—J'II/IM(I)OLWITOB Yy peunnmneHToB
TpaHCI‘IJ‘IaHTVIpOBaHHOI?I nevyeHn Kak TeopeTnyeckoe obocHoBaHue CPOKOB BaKUMHauun

B oTeuecTBeHHOW 1 3apybexxHOM nuTepaType OTCYTCTBYIOT laHHble, Kacatowumeca 3¢-
beKTMBHOCTY BaKLMHaLMW NPOTUB MEHMHITOKOKKOBOM MHGEKL MM 1 pecninpaTopHO-CUHLIW-
TranbHow BupycHon (PCB)-nHbeKLumn y B3pocnbix peLmnmeHToB TpaHCNaaHTaTa NeyeHu.

Taknm 06pa3om, akTyarlbHOCTb JaHHOW TeMbl NPeACTaBNAeTCA B BMAE NOMCKa CTpaTe-
rMi ana onTYManbHbIX CPOKOB BaKLMHALMM NPOTUB MHEBMOTPOMHbIX MHGEKL I NauueH-
TOB, ABNALMNXCA KAHANAATaMW Ha TPAHCMIaHTaLMIO NeYeHn 1 NepeHecLLmnX ee.

B LIE/Ib NCCNEJOBAHUA
M3yunTtb AMHaMUKy Hambosee 3HaUMMbIX UIMMYHOSOTMYECKIUX MapaMeTpoB Y NaLueH-
TOB MOC/IE TPAHCMIAHTaLMW neYeHn Ans GoPMUPOBaHIA anroputMa BakLHaLmu.

B MATEPWAJIbI U METObI

B 2018-2020 rr. Ha 6a3e KOHCYNbTaTUBHOMO KabuHeTa TpaHcnnaHTonoruu Ny «Mun-
CKWI HAayYHO-MPaKTUYECKN LEHTP XUPYPrun, TPAHCMAAHTONOMMN 1 remMaTonornmy» npo-
BeeHO KOrOpTHOE NPOCNEeKTUBHOE NCCNefoBaHme.

Bce maumeHTbl nocne TpaHCcMaHTaUMM NOAyYanu CTaHAAPTHYIO TPEXKOMMOHEHTHYIO
cXeMy UMMYHOCYMNPeCCH COMNMacHO KIIMHNYeCKOMY NPOToKoNy «TpaHCniaHTauma neyeHu
(B3pocnoe 1 geTckoe HacesieHve)», yTBepaeHHOMY Npuka3om MuHNCTepcTBa 34paBooX-
paHeHus Pecnybnuku benapycb ot 5 sHBapa 2010 1. N2 6 (B pepgakumu npukasa MuHgpa-
Ba Pecnybnuku benapycb ot 28 gekabpa 2012 r. N2 1540).

NMmyHOdeHOTMNIMPOBaHKE BbIMOSHANOCH ANA BCEX MaLUEHTOB MocCie opToTonuye-
CKOW TpaHCMIaHTaUMN NeYeHn, BKIOYEHHbIX B 3Tan nccnegoBaHma: geHb +30, geHb +60,
aeHb +90, geHb +110 n geHb +180.

NmmyHobeHoTMNnueckme nccnepgoBaHna neprudepryeckor KpoBy BbIMOMHEHbI METO-
[OM BOCbMULIBETHOI NPOTOYHON LuntodnyoprmeTpun Ha annapate FACS Canto Il (Becton
Dickinson, CLLA), ocHaweHHOM TpeMs flazepamu 488 HM, 633 HM 1 405 HM C geTeKumen
10 kaHanoB ¢nyopecueHyun. C6op 1 aHanNU3 JaHHbIX MPOBOAUNM B paboyeli nporpaMme
FACSuite (v.5.1).

Ins ctatmctmyeckor obpaboTKM NPUMEHSNN NporpamMmMmHoe obecnedyeHune Microsoft
Excel 2010 u R v.4.1.

Ha ocHoBaHUM gn3aliHa nccnegoBaHnA ANA aHanmsa gMHaMUKN NoKasaTesien UCrnosib-
30BaNNCb NIVHEVHbIE MOAENMN CMeLIaHHbIX 3ddekToB. ClyyaliHbIMU CYUNTANUCL UHANBK-
AyasibHble 0COOeHHOCTY CyObeKTa B OTHOLLEHUN KOHKPETHOro nokasatens. Cuctematu-
yeckum 3¢ peKToM BbICTyNana Touka Bpemenn (30, 60, 90, 110, 180-e cyTkm). YacTHble
CpaBHeHMA (NO Napam TOUYEK BpeMeHM) MPOBOAMM Ha OCHOBAHWY NMOJTYYEHHbIX MOZenei
C NOMOLLbIO t-KpuTepuA.

Pasmep sddekTa onpenenanca Kak pasHuLa B CpefiHMX MeXay ABYMsA TOUKamMu Bpe-
MEHM 1 NpefcTaB/ieH B UCCNeA0BaHUN OLEeHKON cpenHero 3ddekta n ee 95%-HbiM fio-
BEpUTENbHBIM UHTEPBanom. CTaTUCTUYECKas 3HAUMMOCTb Pa3nuuunin onpegensnacb 6e3
NnonpaBK/ Ha MHOXKECTBEHHbIE CPaBHEHUA 1 C NOMPaBKoM Xo/ibMa Ha MHOXECTBEHHblEe
CpaBHeHMA.

Pe3ynbratbl aHanM3a cuMTanmcb CTaTUCTUYECKM 3HaUMMbIMK npu p<0,05.

B PE3YJIbTATbHI
B uccnepoBaHue 6binn BKtoUeHbl 60 B3pOC/bIX MauMEHTOB, KoTopbim ¢ 2018 no
2020 rog BbINosiHeHa opToTOoNUYeckasa TpaHcnnaHTauma neyenm (OTTH).
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MegwnaHa Bo3pacTa peuumnmeHToB coctaBuna 50 [18; 69] neT. TaxkeCTb COCTOAHMA NaLm-
eHTa no wkane MELD oueHunBanacb ot 10 go 36 6annos (MmeanaHa 21,4 6anna).

Stnonornyeckum daktopom B 90% cnyuyaeB oKasasnca LUPPO3 MeyeHn pasnnvyHom
sTnonorum n B 10% cnyyaes — renaToLenioNApHbIN pak.

Y 40% naumeHToB 6bIN LMPPO3 NeYeHN BUPYCHON STUONOTNIW, KPUMTOTEHHbIN LMppPo3 —
y 20% nauneHTOB, HeYTOUHEHHbIN UMppo3 — Y 20% naumneHTOB, anMMeHTapHO-TOKCUYe-
cKom aTmonorum — y 13% naumeHTOB, NePBUYHBIA OUNMapHbIA LMPPO3 -y 7% NaLneHToB.

lNo pe3ynbratam aHanu3a Obin YCTaHOBNEH PAJ CUCTEMHbIX 0COOEHHOCTE BOCCTAaHOB-
neHnAa MMyHonornyeckux napameTpos nocne OTTI.

MNoka3zatenb T-knetok CD3+ c 30-ro gHA (ypoBeHb 76,3 (8,2) X10°n) Ha 110-i AeHb
(ypoBeHb 80,0 (6,2) x10°/n) yBenmunnca Ha 5,4%; p (Xonbm-kopp) <0,001. Takxe noka-
3atenb T-knetok CD3+ ¢ 30-ro gHA (ypoBeHb 76,3 (8,2) x10°/n) Ha 180-7 feHb (82,5 (5,6)
%x10°/n) yBenuumnca Ha 5,4%; p (Xonbm-kopp) 0,027 (tabn. 1).

Ta6nuua 1

CpaBHeHue noka3sartenen T-knerok CD3+ nocne TpaHcnaaHTauvu nevyeHm (30-e, 60-e, 90-e,
110-e, 180-e cyTKM)

Table 1

Comparison of CD3+ T-cells after liver transplantation (30, 60, 90, 110, 180 day)

CpaBHeHMne :;:::el(':_a ;I:;: ’;1“; g;s:‘;:l" P p (Xonbm-kopp) | MeTka
30-60 1,3 -59 3,2 0,557 >0,99 Ns
30-90 2,8 -8,7 3,1 0,343 >0,99 Ns
30-110 5,4 -8,0 -2,7 <0,001 <0,001 i
30-180 5,4 -8,9 -1,9 0,003 0,027 *
60 -90 1,5 -7,7 4,7 0,634 >0,99 Ns
60-110 4,0 -8,5 0,5 0,077 0,616 Ns
60— 180 4,1 -8,7 0,6 0,085 0,616 Ns
90-110 2,6 -8,5 3,4 0,394 >0,99 Ns
90-180 2,6 -8,2 3,1 0,363 >0,99 Ns
110-180 0,0 -3,8 3,7 0,986 >0,99 Ns

Puc. 1. AuHamuka T-knetok CD3+ nocne TpaHCNNaHTayuu nevyeHn
Fig. 1. Dynamics of CD3+ T-cells after liver transplantation
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IOnHammka nokasatenen T-knetok CD3+ nocne TpaHCnnaHTaLMm NeYeHn oTpaxeHa Ha
puc. 1.

YposeHb T-knetok CD4+ He onyctunca Huxke 200 Kn/mkn HaumHas ¢ +30-ro gHs. Mo-
ka3aTtenb T-knetok CD4+ c 30-ro gHa (ypoBeHb 45,0 (12,3) x10°%/n) Ha 180-1 geHb (ypoBeHb
38,0 (8,8) x10°/n) yBenuunnca Ha 7,5%; p (Xonbm-kopp) 0,01 (Tabn. 2).

HOnHamumka nokasatenen T-knetok CD4+ nocne TpaHcnnaHTaLmy NneYyeHn npeacrase-
Ha Ha puc. 2.

CTaTuCTMUYeckn 3HAYMMOro M3MeHeHUs MoKa3atensa HamsHbix T-knetok CD45RA+
CD62L+ nocne TpaHcnnaHTaLUM NeYEHN OTMEYEHO He 6bino.

MNMoka3zatenb s¢dpekTopHbIX T-KNnetok namatn CD45RA- CD62L- ¢ 30-ro gHA (ypoBeHb
23,2 (12,1) x10°/n) Ha 110-i geHb (ypoBeHb 23,2 (9,1) x10°/n) ymeHblwmnca Ha 5,2%;
p (Xonbm-Kkopp) <0,001 (Tabn. 3).

Ta6bnuua 2

CpaBHeHue nokasareneii T-knerok CD4+ nocne TpaHcnnaHTaunm neyeHum (30-e, 60-e, 90-e,
110-e, 180-e cyTKM)

Table 2

Comparison of CD4+ T-cells after liver transplantation (30, 60, 90, 110, 180 day)

CpaBHeHue :;1":‘; :;':/: F;-'l“; g;g:;:l“ P p (Xonbm-kopp) | Metka
30-60 54 0,0 10,9 0,051 0,408 Ns
30-90 53 -2,0 12,5 0,152 0,912 Ns
30-110 34 0,3 6,5 0,033 0,297 Ns
30-180 7,5 3,2 11,8 0,001 0,01 **
60 - 90 -0,2 -7,6 73 0,966 >0,99 Ns
60-110 -2,0 -74 34 0,454 >0,99 Ns
60 - 180 2,1 -3,5 7,7 0,45 >0,99 Ns
90-110 -1,9 -9,2 55 0,615 >0,99 Ns
90-180 23 -4,6 9,1 0,509 >0,99 Ns
110-180 4,1 -0,5 8,7 0,08 0,56 Ns

Puc. 2. lunamuka T-knetok CD4+ nocne TpaHcnaaHTauvy neyeHn
Fig. 2. Dynamics of CD4+ T-cells after liver transplantation
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Ta6bnuuya 3

CpaBHeHue nokasareneii 3¢pPpeKkTopHbix T-kKnetok namaru CD45RA- CD62L- nocne TpaHCcNNaHTauumn
neyvexn (30-¢, 60-e, 90-e, 110-¢, 180-e cyTKm)

Table 3

Comparison of CD45RA- CD62L- effector memory T-cells after liver transplantation (30, 60, 90, 110, 180 day)

CpaBHeHne :;mex")ra ::;: Z“I;In gg;:‘;n" P p (Xonbm-kopp) | MeTka
30-60 -0,7 -4,8 33 0,726 >0,99 Ns
30-90 1,4 -4,3 7,0 0,625 >0,99 Ns
30-110 -5,2 -7,5 -3,0 <0,001 <0,001 Fkx
30-180 -43 -7,6 -0,9 0,013 0,117 Ns
60 - 90 2,1 -3,5 7,7 0,454 >0,99 Ns
60-110 -4,5 -8,5 -0,6 0,027 0,192 Ns
60 - 180 -3,6 -7.7 0,5 0,084 0,42 Ns
90-110 -6,6 -12,3 -0,9 0,024 0,192 Ns
90 -180 -5,7 -10,8 -0,5 0,032 0,192 Ns
110-180 1,0 -2,6 4,5 0,595 >0,99 Ns

Puc. 3. Aiunamuka 3¢ppekTopHbix T-kKnetok namaTu CD45RA- CD62L- nocne TpaHCNNAHTaLMM NeYeHn
Fig. 3. Dynamics of CD45RA- CD62L- effector memory T-cells after liver transplantation

OuHamnka nokasatenen 3¢dekTopHbIX T-knetok namatnm CD45RA- CD62L- nocne
TpaHCNAaHTaLMm NeYyeHn oTpakeHa Ha puc. 3.

MNokasaTenb 3penbix HanBHbIX B-knetok CD19+ CD27- 1gD+ IgM+ nocne TpaHcnnaHTa-
uum neyeHn ¢ 30-ro aHnA (ypoBeHb 66,7 (22,2) x10°/n) yBenuunncs Ha 6,9% Ha 110-7 geHb
(ypoBeHb 61,2 (31,5) x10°/n); p (Xonbm-kopp) <0,001. Moka3zaTenb 3penbiX HaWBHbIX
B-knetok CD19+ CD27- IgD+ IgM+ nocne TpaHcnnaHTaumu neveHn ¢ 30-ro gHAa (ypo-
BEHb 66,7 (22,2) x10°/n) Ha 180-11 AeHb (ypoBeHb 72,6 (13,4) x10°/n) yBenuumnca Ha 6,7%;
p<0,001 (Tabn. 4).

[dnHammKka nokasatenen 3penbix HamBHbIX B-knetok CD19+CD27- IgD+ IgM+ npeg-
CTaBfieHa Ha puc. 4.

MNokaszatenb B-numdouutos CD19+ nocne TpaHcnnaHTaumy nevexu ¢ 30-ro gHaA (ypo-
BeHb 14,0 (7,9) X10%/n) Ha 110-1 aeHb (ypoBeHb 7,4 (4,2) X10°/n) CTaTUCTUYECKUN 3HAUYMMO

«Xupyprua BoctouHasa EBponax, 2025, Tom 14, N2 1 35



MMMyHOHOFVILIECKaFI XapaKTepuUcTnkKa Cy6I'IOI'IyJ1ﬂLlI/II/I B-n T-J1I/IM¢OL|,I/ITOB Yy peunnmneHToB
TpaHCI'IJ'IaHTI/IpOBaHHOVI nevyeHn Kak TeopeTnyeckoe o60cHOBaHVe CPOKOB BaKUMHauun

Ta6nuua 4

CpaBHeHue nokasaTenen 3penbix HanBHbix B-knetok CD19+ CD27- IgD+ IgM+ nocne TpaHcnaaHTayun
neyenn (30-e, 60-¢, 90-¢, 110-¢, 180-e cyTKN)

Table 4

Comparison of CD19+ CD27- IgD+ IgM+ mature «naive» B-cells after liver transplantation (30, 60, 90,
110, 180 day)

CpaBHeHne :;:)N::(':'a ;I:;/: F;JI,MVII’I g:"’;:;;l“ P p (Xonbm-kopp) | Metka
30-60 0,1 -3,8 4,1 0,945 >0,99 Ns
30-90 53 0,2 10,3 0,041 0,246 Ns
30-110 6,9 4,5 9,2 <0,001 <0,001 FAXX
30-180 6,7 3,6 9,7 <0,001 <0,001 i
60 - 90 51 -0,3 10,5 0,061 0,305 Ns
60-110 6,8 29 10,6 0,001 0,008 **
60 - 180 6,5 2,5 10,6 0,002 0,014 *
90-110 1,6 -3,5 6,7 0,529 >0,99 Ns
90 - 180 1,4 -3,5 6,3 0,572 >0,99 Ns
110-180 -0,2 -3/4 3,0 0,885 >0,99 Ns

yBenuuuncsa Ha 6,9%; p (Xonbm-kopp) <0,001. NMoka3atenb B-numbountos CD19+ nocne
TpaHcnnaHTauum nevexu ¢ 30-ro aHa (yposeHb 14,0 (7,9) x10%/n) Ha 180-14 feHb (ypoBeHb
7,4 (5,1) x10%/n) yBenuuuncs Ha 6,7%; p (Xonbm-kopp) <0,001. Moka3zaTens B-numdbouutos
CD19+ nocne TpaHcnnaHTaumm nedeHn ¢ 60-ro gHa (yposeHb 13,5 (8,5) x10°/n) Ha 110-14
ZeHb (ypoBeHb 7,4 (4,2) x10%/n) yBenuunnca Ha 6,8%; p (Xonbm-kopp) 0,008. MNoka3zatenb
B-numdounTto CD19+ nocne TpaHcnnaHTauum neyeHn ¢ 60-ro gHa (yposeHb 14,0 (7,9)
%x10°/n) Ha 180-1 feHb (yposeHb 7,4 (5,1) X10°%/n) yBennunnca Ha 6,5%; p (Xonbm-kopp)
0,014 (Tabn. 5).

IvHamurka nokasatenei B-numeoumtor CD19+ npeacraBneHa Ha puc. 5.

Mokaszatenn 3penbix HaueHbIX B-numdoumtos CD19+ CD27- IgD+ IgM+ wu
B-numdounTto CD19+ ctabunmsmpoBanucb Ha 90-110-e CyTKM nocne TpaHCnnaHTaumm
neyeHu.

Puc. 4. Ainnamnka 3penbix HaueBHbix B-knetok CD19+ CD27- IgD+ IgM+ nocne TpaHcnnaHTauun nevyeHn
(30-¢, 60-¢, 90-¢, 110-¢, 180-e cyTKN)

Fig. 4. Dynamics of CD19+ CD27- IgD+ IgM+ mature naive B-cells after liver transplantation (30, 60, 90,
110, 180 day)

36 "Surgery Eastern Europe", 2025, volume 14, No. 1



TpaHCI'IHaHTOJ'lOFI/Iﬂ N NCKYCCTBEHHbIE OpraHbl

Transplantology and Artificial Bodies /l

Ta6bnuua 5

CpaBHeHue nokasareneii B-numpouyutos CD19+ nocne TpaHcnnaHTauum neyewm (30-e, 60-e, 90-e,
110-e, 180-e cyTKM)

Table 5

Comparison of CD19+ B-lymphocytes after liver transplantation (30, 60, 90, 110, 180 day)

CpaBHeHne :;mex")ra ::;: Z“I;In g:g:(;‘:l" P p (Xonbm-kopp) | MeTka
30-60 0,1 -3,8 4,1 0,945 >0,99 Ns
30-90 53 0,2 10,3 0,041 0,246 Ns
30-110 6,9 4,5 9,2 <0,001 <0,001 i
30-180 6,7 3,6 9,7 <0,001 <0,001 i
60 - 90 5,1 -0,3 10,5 0,061 0,305 Ns
60-110 6,8 2,9 10,6 0,001 0,008 **
60 - 180 6,5 2,5 10,6 0,002 0,014 *
90-110 1,6 -3,5 6,7 0,529 >0,99 Ns
90 - 180 14 -3,5 6,3 0,572 >0,99 Ns
110-180 -0,2 -3,4 3,0 0,885 >0,99 Ns

Puc. 5. AiuHamunka B-numdpountos CD19+ nocne TpaHcnnaHTayum neyeHu (30-e, 60-¢, 90-e,
110-e, 180-e cyTKM)
Fig. 5. Dynamics of CD19+ B-lymphocytes after liver transplantation (30, 60, 90, 110, 180 day)

B 3AK/THOYEHUE

MNoka3zatenb T-knetok CD3+ c 30-ro aHA (ypoBeHb 76,3 (8,2) xX10°/n) Ha 110-i AeHb
(ypoBeHb 80,0 (6,2) x10°/n) yBenunuunca Ha 5,4%; p (Xonbm-kopp) <0,001. MokasaTtenb
T-knetok CD3+ ¢ 30-ro gHA (ypoBeHb 76,3 (8,2) x10%/n) Ha 180-11 geHb (82,5 (5,6) x10°/n)
yBenuuunca Ha 5,4%; p (Xonobm-kopp) 0,027. NMokaszatenb T-knetok CD4+ ¢ 30-ro gHaA (ypo-
BeHb 45,0 (12,3) x10°/n) Ha 180-1 geHb (yposeHb 38,0 (8,8) x 10°/n) yBenuuunca Ha 7,5%;
p (Xonbm-kopp) 0,01. laHHble ocobeHHOCTH BoccTaHOBNEHUA T-nuMdOLMTOB yKa3blBatoT
Ha BO3MOXHOCTb paHHeln BakumHauumn T-3aBMCUMbIMK BaKLMHaMM Y NauMeHToOB nocne
OTTI c uMMyHOCynpeccuen.

Mokaszatenn 3penbix HaueHbIX B-numdoumtor CD19+ CD27- IgD+ IgM+ wu
B-numdounTto CD19+ ctabunmsmpoBanucb Ha 90-110-e CyTKM nocne TpaHCnnaHTaumm
neyeHu, YTo NO3BONAET NNaHMPOBATb BBeeHMe B-3aBrncnmon BakumHbl Ha 90-110- gHK
Y peLVnMeHToB TPaHCMaHTaTa NeyeHn C UMMyHOCYnpeccmei.
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