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Pezome. [locmmpancnianmayiinuii  cynpogio nayienmié € CKIAOHUM i
0a2amoKOMNOHEeHMHUM — NpOYecoM, 8 AKOMY KI0408y polb  gidiepac
imynonociunuti - mouimopune. Hessaoicaiouu Ha  docsienenus 6 eanysi
iMyHOCynpecueroi mepanii, IHQeKYilHi YCKIAOHEHHs MA XPOHIYHA Pearyis
BIOMOPSHENHS 3ATUMUAIOMBCS OOHUMU 3 OCHOBHUX NPUYUH OUCPYHKYTT HUPKOBO2O
anompancniaumama (HAT). 32i0no 3 ocmauHiMu O0CHIONCEHHAMY, AHANL3
NoBEpXHEsUX MapKepis nimpoyumis nepugepuynoi kposi 0036015€ OMpuMamu
00’ eKmugHy iHgopmayio wWooo cmary a0anmueHol iMyHHOI 8I0n08Idi, 30Kpema
banaucy misc epekmopHuUMU Ma pe2yIamopHuUMu nonyasyismu. Ilpu xponiunomy
8I0MOpeHeHHi cnocmepicacmvcsa Ni08UWeHHs eKcnpecii Mapkepie axmusayii
(CD25, HLA-DR), 3uuscenns uacmu Treg-knimun (CD4+CD25"¢"), a maxooc
spywenns y cniggionowenni CD4/CDS. Ingpexyiiini yckiaouenus, Haenaxu,
MOHCYMb CYNPOBOONCYBAMUCA 3HUNCEHHAM akmusHocmi NK-knimun ma CD8+
T-nim¢poyumis.

Mema pooomu - yoockonaiumu egheKmusHicms HeiHea3usHoi 0iacHOCMUKU Ma
cpopmysamu  npocHOCMUYHI  MOOeli nepebicy  RICIAMPAHCHAAHMAYIUHO20
nepiooy uwisAXoM aHanizy iMyHogenomuny rimgoyumis nepugepuyroi Kposi npu
XPOHIYHOMY NIENOHe@pUMi Ma XPOHIYHOMY BIOMOPSHEHHI Y DeyunicHmie 3
Hupkosum mpancniaumamom (HT).

Mamepian i memoou. Jocnioxceno pisHi cyononynayiu nimgoyumis, sKi
suzHauanu 3a oonomozoiw FACS (pryopecyenmnoi npomounoi yumomempii) y
166 peyunienmis, axum euxkoHano mpaucnianmayiro nupxu (TH) 6i0 donopa 3
diaenocmosanoro cmepmio mo3sky (HCM) uepes 1-5 pokis, axkux po3nodinreHo
32i0HO 3 KNIHIKO-1a00pamopHoio ma Mopghono2iynor eepugbikayicio diazHosy Ha
1 epynu:

1) Ocnosna epynna I — 56 peyunicumis 3 Xxpouiunum nieioHe@pumom y cmaoii
pewmicii (XITH).

2) Ocnogua epynna Il — 40 peyunieumis 3 XpoHiuHo peaxkyicio giomopeHeHHs
(XPB).

3) I'pyna nopisusnna — 70 peyunienmie 3 MpAHCHIGHMAMOM HUpPKU 0e3
yexnaouens (THRY)

4) I'pyny xoumponto cknaiu 45 300posux ocid, pisHoadekeamuux 3a 8ikom ma
cmammio.

Pe3ynomamu oocnioxncennsn. Buseneno nacmynui 8iominnocmi cniegionoulents
TMpOYUMIe Midic pI3HUMU SPYRAMU PeYUNicHmieg:

1. Jlimpoyumu CD45+14-15: y epyni mpancniaumayis Hupku 6e3 yCKiaoHeHb
(THFY) oanuii noxasnux 0ys 18.7%, modi ax y epynax XIIH ma XPB pisens
JiM@oyumie € 3nauno nudicue — 6,4% i 13,7% 6ionosiono.

2. Cman monoyumie CD45+14+15: y epyni 3 THBY pisenv cmanoeums 6.7%,
wo ¢ nopmoro. ¥V epyni 3 XIIH pisenv monoyumis sanuwiascs Ha pisHi 6.3%
(dianaszon 4.8 — 7.975%), wo He ciouums npo 3nauwi 3minu. Boonouac y epyni 3
XPB pigenv monoyumis nioguwenuti 0o 8.6% (Oianason 5.725 — 11.85%), wo
Modice bymu iHOUKAMOPOM AKMUBHO20 XPOHIYHO20 3aNaileHHsl, NO8'SI3aH020 3
8I0MOPSHEHHAM MPAHCHIAHMAMA.

3. T-nimgpoyumie CD3+19: y epyni 3 THBY pieenv T-nimghoyumie cmanogumao
71.4%, wo € o3naxoio cmabinbHoi iMynHoi 6i0noeioi. ¥ epyni 3 XITH pieensv T-
nimgpoyumie niosuwgenuti 0o 74.6%, wo modice 6xkazyeamu HA AKMUBAYI0
IMYHHOI cucmemu 6 ymMo8ax XpoHiunoeo 3ananeHHs. Y epyni 3 XPB Oanuil
nokasHux we euwuii — 76.5%, wo ceiouums npo 6ucoxy axmusHicme T-
JMpoyUmie 8 yMo8ax XpoHIUHO20 IOMOPSHEHHA MPAHCIIAHMAMA.

4. T-yumomoxrcuyni  xnimunu CD4-8+: y epyni 3 THBY pigeno T-
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YUMOMOKCUYHUX KIimMuH cmanosums 27%, wo € HOpMATbHUM NOKAZHUKOM Ois
3a006inbHOT  pyuKyii mpaucnaianwmama. Y epyni 3 XIIH Oanuil noxasHux
30inbuyemocs 00 28.4, wjo ceiouums npo axmueizayiro IMyHHOI 6i0nogidi. ¥V
epyni 3 XPB pisenv T-yumomoxcuunux xaimuu Oocseae 41.8%, wo €
iHOUKamopom 8upasicero2o T-KIimuHHO020 8i0MOpeHeHH MPAHCNIAHMAMA.

5. Treg (CD4+127-25+): y epyni 3 THBY pisenv Treg cmanosums 2.6%, wo
6KA3YE HA HOPMANbHY pecyaayilo imynnoi 6ionoeidi. Y epyni 3 XIIH
cnocmepizaemocs nomipte niosuwgenna Treg 0o 3.8%, wo exasye Ha cnpoby
OP2aHi3My KOHMPOAI08AmMY XPOHIuHUIL 3ananvHuu npoyec . ¥ epyni 3 XPB pisenv
Treg 36invuyemocs 00 5.1%, wo exazye na azpecusny T-kiimunHy 6i0nogiob npu
XPOHIYHOMY GIOMOPSHEHHI MPAaHCHAAHmMAama.

Bucnosku: 1. 'V zpyni 3 THBY naseuuii cmabinbHuil iMyHHU npogine i3
Hopmanvroto akmusHicmio T-nim@poyumis i Treg. 2. 'V epyni 3 XIIH niosuwena
akmusHicmeb  T-nimpoyumie ma T-yumomoxkCuyHUX KiimuH CceioYums npo
xponiune 3ananenus. 3. YV epyni 3 XPB eiosnauacmocs nidsuwenus T-
yumomoxcuunux knimun i Treg, wjo 6xa3ye Ha akmueayito IMyHHOI cucmemu 8
VYMOBAX XPOHIUHO20 BIOMOPSHEHHA MPAHCHAAHMAMA.

NON-INVASIVE DIAGNOSIS OF COMPLICATIONS AFTER KIDNEY

TRANSPLANTATION
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Resume. Post-transplant patient support is a complex and multi-component
process in which immunological monitoring plays a key role. Despite advances
in immunosuppressive therapy, infectious complications and chronic rejection
response remain among the leading causes of renal allograft dysfunction (NAT).
According to recent studies, the analysis of peripheral blood lymphocyte surface
markers allows for objective information regarding the state of the adaptive
immune response, in particular the balance between effector and regulatory
populations. In chronic rejection, there is an increase in the expression of
activation markers (CD25, HLA-DR), a decrease in the proportion of Treg cells
(CD4+CD25"¢"), as well as a shift in the CD4/CD8 ratio. Infectious
complications, on the contrary, can be accompanied by a decrease in the activity
of NK cells and CD8+ T-lymphocytes.

Objective. To improve the effectiveness of non-invasive diagnostics and to form
prognostic models of the course of the post-transplant period by analyzing the
immunophenotype of peripheral blood lymphocytes in chronic pyelonephritis and
chronic rejection in kidney transplant recipients (RT).

Materials and methods. The levels of lymphocyte subpopulations were studied,

which were determined using FACS (fluorescent flow cytometry) in 166
recipients who underwent kidney transplantation (RT) from a donor with
diagnosed brain death (BD) after 1-5 years, who were distributed according to
clinical, laboratory and morphological verification of the diagnosis into groups
1II:

1) Main group I — 56 recipients with chronic pyelonephritis in remission (CPN).

2) Main group II — 40 recipients with chronic rejection (CRV).

3) Comparison group — 70 recipients with a kidney transplant without
complications (KTR)

4) The control group consisted of 45 healthy individuals matched by age and sex.

Results of the study. The following differences in the ratio of lymphocytes between
different groups of patients were found.:

1. CD45+14-15- lymphocytes: in the uncomplicated kidney transplantation
(UNCT) group, this indicator was 18.7%, while in the CKD and HRV groups, the
level of lymphocytes is significantly lower - 6.4% and 13.7%, respectively.

2. The status of monocytes CD45+14+15- in the group with TNBU the level is
6.7%, which is the norm. In the group with CRF the level of monocytes remained
at 6.3% (range 4.8 — 7.975%), which does not indicate significant changes. At
the same time, in the group with HRV the level of monocytes increased to 8.6%
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(range 5.725 — 11.85%), which may be an indicator of active chronic
inflammation associated with transplant rejection.

3. CD3+19- T-lymphocytes in the TNBU group the level of T-lymphocytes is
71.4%, which is a sign of a stable immune response. In the CKD group the level
of T-lymphocytes is increased to 74.6%, which may indicate activation of the
immune system in conditions of chronic inflammation. In the HRV group this
indicator is even higher - 76.5%, which indicates high activity of T-lymphocytes
in conditions of chronic graft rejection.

4. CD4-8+ T-cytotoxic cells: in the TNBU group the level of T-cytotoxic cells is
27%, which is a normal indicator for satisfactory graft function. In the CKD
group this indicator increases to 28.4, which indicates activation of the immune
response. In the HRV group, the level of T-cytotoxic cells reaches 41.8%, which
is an indicator of pronounced T-cell rejection of the transplant.

5. Treg (CD4+127-25+): in the TNBU group, the Treg level is 2.6%, which
indicates normal regulation of the immune response. In the CRF group, a
moderate increase in Treg to 3.8% is observed, which indicates an attempt by the
body to control the chronic inflammatory process. In the HRV group, the Treg
level increases to 5.1%, which indicates an aggressive T-cell response in chronic

transplant rejection.

Beryn. KputnuHe 3HaueHHS Ui IIJIBUIICHHS
BW)KMBAHOCTI HHMpKOBoro anorpanciuianrata (HAT) mae
CBO€YacHa JiarHoctuka momkomkenns HAT [12].
IcHyroui Meroau BusiBIEHHS JUCQYHKIIT HHPKOBOTO
anotpanciianrata (HAT) He m03BOISAIOT BIEBHEHO
MPOBECTH  CYOKIIHIYHYy  HIarHOCTHKY, BpaxXxOBYIOUH
JIATeHTHE, TONieTIONOTIYHEe, KYMYJITHBHE YIIKOKCHHS,
0 B KiHIICBOMY Pe3yJbTaTi MOXeE TPH3BECTH A0 BTPATH
rpadty [10]. Indexniiini 3amanpHi MPONECH BUKIHKAIOTH
SIK TOCTpe, TaK 1 XpOHIYHE YIIKO/KEHHA B TpadTi Ta,
MacKylo4H, BiIITEPMIHOBYIOTh CBO€YACHY I1arHOCTHKY
XpOHIYHOTO BiaToprueHHs [1, 3, 4, 14].

OcHoBOIO JIarHOCTUKHU CTaHy HHPKOBOTO
tpancmianTara (HT), sk y paHHbOMY, Tax i BiIgajIeHOMY
MOCTTPHCIUIAHTALI HHOMY nepionax, 3IAIIAETHCS
Mop¢oIoTiuHe IOCTIIHKeHHS, a caMe TpemaH- Oiomcis,
OJTHAK JaHWH METOJ Ma€ CBOI HENOMIKH, Y 3-5% BUMaIKiB
HasiBHE BUHUKHEHHS 3HaYUMUX ycKiaaHews [2, 11, 13].
Bioncist, sk mpaBmiio, TOKa3ye (aKTHYHY KapTHHY
BIZITOPTHEHHS, HAIBHICTH 3BOPOTHOTO 200 HE 3BOPOTHOTO
KIITHHHOTO Ta CYAMHHOTO TOIIKOMKeHHA [14, 16]. YV
JiTeparypi OiNBIIICTh aBTOPIB ONUCYIOTh JOCSTHEHHS
JOCTI/DKeHb Ta OIIIHKY AaKTHBHOCTI BiJTOPTHEHHS 3a
JTUHAMIKOIO BMICTy T-KJIITHHHOI JJaHKH, Ta B MEHIIIH Mipi
BimoMo mpo B-mimdbommrTH, sAKki TOTPeOYIOTH OUIBII
JIOCKOHAJIOTO BUBYEHHS IIyCKOBHX MeXaHi3MiB [5, 6, 15].
MexaHi3M IMyHHOI BIAIIOBiAI TIEPEBAXKHO KIIITHHHUH,
TYMOpaJIbHUHA IMyHITET OUIbII cHeuu@iuHud 100
aHTurediB jgoHopa [8, 16]. Cran ¢enoTumy JimMQpoOIHTIB
Jla€ MOXJIMBICTD TepeadauyuTH PO3BUTOK ITOIIKOHKEHHS
TpaHCIUIaHTAaTa HA PAaHHBOMY €Tarli, IO Ja€ MOXKJIUBICTB
3a37aJeriib BKUTH 3aXO0JliB, CIPSIMOBAaHHX Ha CBOE€YACHY
KOpEKIilo KoMOiHOBaHOi Tepamii, TOMy 0COOJIHMBOTO
3HAa4eHHS HaO0yBae HEOOXiNHICTh BIOCKOHAJICHHA Came
HEIHBa3WBHOI  JIarHOCTHUKH, TATOJNOTil  HUPKOBOTO
TpaHCIUIAaHTATA € JOIUIBHUM 1 akTyansHuM [5, 7, 9, 15].

Meta AoCTiTKeHH — YIOCKOHAIHTH €(PEKTHBHICTH
HEIHBa3MBHOI JIarHOCTUKH Ta cPOpPMyBaTH MPOTHOCTUIHI
MoJeni Tepediry micisTpaHCIUIAaHTAIfHOTO —Iepioxy
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IUITXOM aHawizy iMyHO(EHOTHITY TiMQOIHTIB
nepuepuIHOi KPOBi MPH XPOHIYHOMY Mi€JOHE(PHUTI Ta
XpOHIYHOMY BIATOPTHEHHI y pELHUITE€HTIB HUPKOBOTO
TpaHCIUIAaHTaTa.

Marepiau i MeToau. J{ociimpkeHo piBHI CyOmomysiin
aiMpouunTiB, sKi BH3Hayanu 3a gonomororo FACS
(pmyopecuentHoi  mpoTouHoi  muTomerpii) y 166
PELUIIIEHTIB, SKUM BHKOHAHO TPAHCIUIAHTAI[IO HHUPKH
(TH), Bim moHOpa 3 IiarHOCTOBAHOK CMEPTIO MO3KY
(ICM) wuyepe3 1-5 pokiB, SKHX PpO3IOIIIEHO 3TiJHO 3
KIIIHIKO-T1a00paTOPHOIO Ta MOP(}OIIOTIHHOIO
Bepudikamiero giarHosy Ha Il rpymm:

1) OcHoBHa Tpymma | - 56 penumieHTiB 3 XPOHIYHUM
mieroredpuroM y cramii pemicii (XITH).

2) OcuoBHa rpynma II- 40 penumieHTiB 3 XpOHIYHOIO
peakieto BinTopraeHHs (XPB).

3) I'pyna nopiBHAHHS - 70 penUITi€HTIB 13 330BLTHHOIO
(YHKII€I0 TPaHCIIAHTOBAaHOI HHUPKH 0e€3 YCKIaJHEHb
(THBY).

4) I'pynty KOHTpOdIO ckiamud 45 370poBUX 0ci0,
PIBHOQIEKBATHUX 32 BIKOM Ta CTaTTIO.

PesynbTaTn gociaigxeHHst Ta iX 00roBopeHHs

VY nocnijpkeHHI NpPOBEIEHO aHalli3 CyONOIyJIsmii
IMYHOKOMIIETEHTHUX KIITHH y pELUIIEHTIB TPbOX
kmniyaux rpyn: THBY (n=70), XIIH (n=56) i XPB
(n=40). Yepe3 BiACYTHICTh HOPMAIBLHOTO PO3MIOALTY, daHi
NpeAcTaBieHo sk MexpiaHun (Me) Ta MIKKBapTHIIbHI
iaTepBam (Q1-Q3). [lng cTaTHCTHYHOTO — aHANI3y
3acrocoBaHo TecT Kpyckama—Yoinrica, a mpu BHSABICHI
3HAYyMMX BigMiHHOCTeH — Kpurepid JlamHa mis
TTOPiBHSHB.

3rigHo 3 mammMu Tabmmmi 1 pesympraTHm Ta iX
CHIBBiHOIIIEHHS BKa3yIOTh, [0 Y PEIHITIEHTIB:

1. Cran monormtie CD45+14+15 — y rpymni 3 THBY
piBeHb craHoButh 6.7% (miamaszon 4.95 — 8.6%), mo €
HopMmoro. Y rpymi 3 XTTH piBeHb MOHOIIUTIB 3aIHIIABCS HA
piBHi 6.3% (niama3zon 4.8 — 7.975%), 110 He CBIAYHUTH PO
3HauHi 3MiHU. BogHouac y rpymi 3 XPB piBeHb MOHOLIUTIB
migBumeHnid 10 8.6% (miamazon 5.725 — 11.85%), mo
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MOke OyTH I1HAMKATOPOM AKTUBHOTO XPOHIYHOTO
3amajneHHs, IOB'A3aHOTO 3 BiATOPrHEHHIM TPaHCIIAHTATA.

2. Cran T-nmimpouutie CD3+19 — y rpymi 3 THBY
piBers T-nmimdonnTiB ctanoButh 71.4% (miamazon 60.975
— 84.4%), m0 € 03HaKOIO CTAOUTBFHOI IMyHHOI BiIOBimi. Y
rpymi 3 XITH pisens T-nimbonnTis migsumenuii 1o 74.6%
(miamazon 51.175 — 79.225%), mio Moke BKa3yBaTH Ha
aKTHBAIlll0 IMYHHOI CHUCTEMH B YMOBaxX XpOHIYHOTO
sananeHHs. Y rpymi 3 XPB nanuii moka3HUK 1ie BUIHH —
76.5% (miamazon 68.1 — 86.975%), 10 CBIAYUTH PO
BUCOKY aKTHUBHICTh T-JIHMQOIMTIB B yMOBaX XPOHIYHOTO
BIZITOPTHEHHS TPAHCILIAHTATA.

3. Cran T-uutotokcnyHi kinituau CD4-8+ - y rpymi 3
THBY piBeHbT-IIUTOTOKCHYHUX KIITHH CTAaHOBUTH 27%
(miamazon 22.65 — 37.0%), 1110 € HOPMAJTBFHAM ITOKa3HUKOM
JUTA 3a0BUTRHOI (QYHKIIT TpaHcIuTanTaTa. Y rpymi 3 XITH
JTAaHUH TIOKa3HUK 30UTeIIyeThbes g0 28.4% (miamazon 20.1
— 35.6%), mo CBiMYATH NPO AaKTHBI3ALil0 IMyHHOI
BignoBigi. Y rpymi 3 XPB pisenp T-1MTOTOKCHYHHX
kiituH gocsrae 41.8% (miamaszon 34.075 — 49.1%), mo €

IHIMKATOPOM BUpPaXeHOro T-KIITHHHOTO BiJTOPTHEHHS
TPaHCIUTAHTATA.

4. Treg (CD4+127-25+) - y rpyni 3 THBY pisens Treg
CTaHOBHUTH 2.6% (miamazon 0.7 — 5.15%), mo Bkaszye Ha
HOPMaJIbHY peryJisinito iMyHHOI Bitnosiai. ¥ rpymi 3 XITH
criocTepiraeTbes momipHe mimBuiieHHS Treg mo 3.8%
(miamazon 1.125 — 5.8%), mo Bka3ye Ha cripoOy opraHizMy
KOHTPOJIIOBATH XPOHIYHUH 3analIbHUM mporiec . Y rpymi 3
XPB piBens Treg 36inbmryerses 1o 5.1% (mianason 1.0 —
6.475%), mo BKa3ye Ha arpecuBHy T-KIITHHHY BiIIOBiIh
TIPU XPOHIYHOMY BiITOPTHEHHI TPAaHCIJIAHTATA.

5. B-nmimdorutu CD38+19+ - y rpymi THBY pisens B-
nimpouuTiB ctaHoBUTH 0.55% (miamazon 0.05 — 1.9%), mo
e HopMmoro. Y rpymi 3 XIIH cnocrepiraeTbcsi He3HAYHE
nigBumeHas B-mimdorurie 1o 1.05% (mianmazon 0.3 —
4.35%), mo BKa3ye Ha NEBHY aKTHBAII0 TI'yMOpPalbHOI
BigmoBini. Y rpymi 3 XPB piBenr B-nmimgonuris
30imbpmyeTbess 70 1.7% (miamazon 0.1 — 4.8%), w0
CBimunTh Tpo gaucOamaHc MK T-KIITHHHUM Ta
TYMOpaJbHIM KOMIOHEHTaMH iIMYHHOI BiATIOBIIi.

Tabauysa 1
IopiBHsAJBHA XapaKTEePHCTHKA TPYN iMyHOdeHOoTHNY JiMpouuTiB
Mokastuk. % THBY XITH XPB P
’ (n=69) (n=59) (n=41)

Jlimpoumt, CD45+14-15- 18.7 (7.575 - 28.825)* | 6.4 (2.45—21.575)! 13.7 (5.7 — 20.95) 0.001
Mououuty, CD45+14+15- 6.7 (4.95 - 8.6) 6.3 (4.8 —7.975) 8.6 (5.725 — 11.85)? 0.029
T-nimpounrn, CD3+19- 71.4(60.975—-84.4) | 74.6 (51.175—79.225)3 76.5 (68.1 — 86.975)2 0.020
B-nimdoruru, CD3-19+ 8.85(0.25-21.9) 14 (4.55-38.0) 9.8 (0.35-19.35) 0.032
T-urorokcuuni, CD 4-8+ 27 (22.65 - 37.0)3 28.4 (20.1 —35.6)3 41.8 (34.075-49.1)1,2 | <0.001
Ireg. 1.445 (0.885 —2.22)3 1.345 (0.79 — 1.88) 0.89 (0.558 — 1.47)1 0.004
T-aktuBoBani, CD3+DR+ 2.4(1.4-5275)3 3.5(1.8-5.6) 44 (2.8-64)1 0.008
T-kinepu, CD3+16+56+ 3.6 (2.125 —17.875) 43(12.4-6.7) 6.9 (4.2-9.2) 0.022
B-lymakrusos., CD 38+19+ 0.55(0.05-1.9) 1.05 (0.3 — 4.35) 0.4 (0.075-1.1) 0.025
T-activated earl

prolipheration, CD56+69+45J}: 1.3(0.8-2.7)3 2.5(1.05-5.05) 3.6 (1.75-5.45)1 0.013
B-Lymphocytesmemory,

CD1y9+g7+4};+ Y 2.6 (0.675 —5.55) 3.8 (1.725-6.075)3 1.7 (0.1 - 4.8)2 0.041
gg:jﬁmw T-UMTOTORCHIHI | 411 675~ 19.975)3 | 16.5 (10,525 — 22.75)3 | 20.9 (17.825 — 31.825)1.2 | 0.003
Treg.CD4+127-25+ 2.6 (0.7-5.15) 3.8(1.125-5.8) 5.1 (1.0-6.475) 0.097
Breg.CD38+27+19+24+45+ 2 (0.0 — 4.025) 2.65 (1.1 -4.9) 1.5 (0.1 -4.0) 0.174

IIpumiTku: 1 NOPIBHSHHSA BHKOpUCTaHO KpuTepi Kpyckana-Yosutica, monapHi HOpPIBHSHHS IPOBOJMINCS 3a

kpurepiem JlaHHa:
1

2

— BigminHicTh Big rpynu THBY craructuuno 3Hauyma, p<0.05;
— BigminHicTh Bix rpynu XIIH craructnuno 3nauymia, p<0.05;

3 _ gigminnicTs Big rpymu XPB cTatuctiyHO 3Hauyma, p<0.05.

AHaJni3 pu3MKiB IBOX Ipyn

ITporHO3y€eMO pU3HK TOTO, IO MAII€HT MONAAE y TPYILy
XITH abo XPB. 3actocoByeMo MeTo TOOYAOBH MOZIETEH
joricTuyHOI perpecii. Pe3ynmpTytoda o3Haka Y:

Y=0 (mobpe), sxmo mnauient y rpymi THBY (n=70
TaLi€HTIB),

Y=1 (Bunanox, morano), skmo nauieHt y rpym XITH
a6o XPB (n= 96narieHTiB).

Crniovatky oJHO(aKTOpHHUI aHai3.

Jns BigOopy 3HAaYymHMX ITOKa3HUKIB BHKOPHCTAHO

METOJ] TIOKPOKOBOTO BKJIIOUCHHSI/BUKIIOUCHHS O3HAK.
Bunineno tpu o3naku: Jlimpouutn CD45+14-15-, T-
murotokcnuHi CD 4-8+ ta T moasiitao mo3. CD 4-8+.

Monens, moOyoBaHa Ha TPHOX (PAKTOPHUX O3HAKaX,
ajekBaTHa (xi-kBagpar =31.9 mpu TPHOX CTyNEHIX
cBobou, p<0.001).

[Tnoma ninx kpusoro AUC = 0.74 (95% BI 0.66 — 0.80),
IO CBIMYHTH PO JOOPY Y3rOKEHICTh MOJICII.

Pe3yabTaTi JOricTHYHOrO aHAJI3Y

Jus Bu3HAauYeHHA (aKTOPiB, IO ACOLIIOIOTHCS 3
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AHaJi3 pakTopiB pu3uKy

Tabauys 2

Koediuient mozeni, | PiBenb koediienta Bix | [Ioka3HHUK BiTHOIICHHS
DakTop pH3uKy b+m 0,p warcis, BII (95% BI)
Jlimdorurn CD45+14-15- 0.043 +£0.013 0.001 1.04 (1.02 -1.07)
T noagiiino nmo3. CD 4-8 + 0.45+0.17 0.008 1.57 (1.12 -2.20)
Ireg. 045+ .18 0.014 1.58 (1.10 —2.26)
APC,CD3-DR+ 0.042 £0.021 0.042 0.95(0.92-0.99)
AkTuBOBaHI JTiM(OIUTH
CD 38 45 -0.041 £ 0.021 0.048 0.96 (0.92 -0.99)
CD45RA 4 T-xennepu HaiBHI 0.076 £ 0.033 0.021 1.08 (1.01 —1.15)
CD45RA 8 T-1iuTOoTOKCHYHI HAaIBHI -0.062 +0.034 0.065 -
Tabauys 3
TpudakTopHa Moaeab JOricTHYHOI perpecii
Koedimient mozeni, | Piens koedinieHra TToka3HUK BiIHOLIEHHS
Paxrop pu3uiy b+m Bin 0, p mancis, BIII (95% BI)
Constant -0.58 £ 0.48 0.225
Jlimdporuru CD45+14-15- 0.044 +£0.014 0.002 1.05(1.02 —1.08)
T-murorokcuuni CD 4-8+ -0.035+0.014 0.011 0.97 (0.94 - 0.99)
T-noxgiitno mo3. CD 4+8+ 0.51+£0.19 0.006 1.67 (1.16 —2.41)
Tabnuys 4

ITporHocTHYHI XapakTepucTHKH Mojeai mopory (3a Youden Index)

Criterion |Sensitivity [95% CI Specificity [95% CI +PV|95% CI -PV |95% CI
>0.336  |79.1 67.4-88.1 [62.24 51.9-71.8 [58.9]51.9-65.5 |81.3]72.7-87.7
MiBUIICHHM  PU3UKOM  [EPEeXOJy  MalieHTiB 3  [IpoBemeHWid JOTICTHYHMHA aHATI3 J03BOJIUB BHSIBHUTH

TPAHCIIAHTOBAHOIO HUPKOIO 0e3 YCKIaIHeHb O TPyl 3
xpoHiuanM Tienoredputom (XITH a6o XPB), nmpoeacHo
aHaJIi3 JIOTICTHYHOI perpecii. Y MOCTiKEHHS BKIIOUEHO
166 mamientiB: rpynma THBY (n = 70, xomoBana sik Y = 0)
Ta 00’eqHana maronorigaa rpyna XI[IH + XPB (n =96, Y
= 1). OmHO(akTOpHMIA aHATI3 TIOKA3aB, IO ITiJBUIICHUHA
piBens: CD45+14—15— nimdouuTis (OR = 1.04, 95% CI:
1.02-1.07, p = 0.001), T-moxBIHHOMMO3UTHBHUX KIIITHH
(CD4+CD8+) (OR =1.57, 95% CI: 1.12-2.20, p = 0.008),
Ireg (OR = 1.58, 95% CI: 1.10-2.26, p = 0.014),
acoIifoBaBCSl 13  30UIbILEHHSM  IMOBIPHOCTI  KpH3Y
BIATOPTHEHHS, 1 HAaBIAKH, BUIIMH PiBeHb AKTUBOBAHUX
mimporutie CD38+CD45+ ta APC CD3-DR+ O0Oys
OB’ s13aHUH 31 3HIKEeHUM pr3ukoM (p < 0.05). Ha ocHoBi
MOKPOKOBOTO aJrOPUTMY BKITIOUCHHS/BUKITIOUYCHHS O3HAK
CTBOPEHO  TPU(DAKTOPHY MOJIEJb, SKa  BKIOYaja:
Jlimpomutrn CD45+14—-15— (OR = 1.05, p = 0.002), T-
murorokenyni CD4—8+ (OR = 0.97, p = 0.011), T-
nojgiiHomosutuBHi CD4+8+ (OR = 1.67, p = 0.006).
Mojens BUSBUJIACS CTAaTUCTUYHO 3HAYYIIOW (¥* =
31.9, df = 3, p < 0.001), 3 10OPOO AMCKPHUMIHAHTHOIO
spatHicTIo (AUC = 0.74, 95% CI: 0.66—0.80). I1pu Buopi
ontumasisHOTO Topory > 0.336 (3a immexcom FOmeHa).

34

KJII0OYOBI IMyHO(EHOTHIIM MapKepiB, OB’ A3aHi 3 PU3UKOM
PO3BHUTKY XpOHIUHOI Hedponarii y NalieHTIB Micis
TpaHCIUIaHTaNii HUpKH Bix goHopa 3 JACM. HaiiGinem
3HAUYNIMM HE3aJIEeKHUM (AKTOPOM pU3UKY BHUSBHBCS
migBuieHnid piBeHb JdiMpormtie CD45+14—15—, o,
HMOBIPHO, CBITYHUTH NP0 aKTUBALII0 AaHTHTI'€H-HE3aJIC)KHUX
MEXaHI3MIB 3alaJicHHs. BakIMBUM TaKoXX € BHECOK
noasifinono3utuBHux  T-xmitun CD4+CD8+,  saxi
TpaJUIIIHHO PO3TIIAAAIOTHCS SIK IMOTEHIIIHO
ayToarpecuBHa CyOMOIMyNAIis 3 MOTEHIIaIoOM YYacTi y
XpOHIYHOMY IMYHHOMY TOIIKOKCHHI TpPaHCIUIAHTATA,
HasBHICTh SIKHX CYTTEBO Ti/IBUIILY € PpU3HK
HecnpusTiauBoro nepe6iry. I[lobynosana moznens 3 AUC =
0.74 neMOHCTpye TPUHHATHY TOYHICTh, OCOOJHUBO B
KOHTEKCTi cTparudikauii NamieHTiB Uil [OJaIbIIOr0
KIIHIYHOTO ~ MOHITOpUHIY a00  KOpekuii TaKTHKH
JMiKyBaHHs. TakuM YMHOM, HasBHI IMyHO(EHOTHIIYHI
3MIiHA MOXYThb OyTH BHKOPHCTaHI JUIA aHANI3y IMyHHOI
BIIIIOBIi, IK METOZ CyOKIIiHI9HOI IarHOCTHUKH XPOHIYHOL
peaxii BiATOPTHEHHsI, SKi MacKyIOThHCS TPH 1HPEKIIHHIX
npouecax. Y 3B’3Ky 3 IMM 0COOIIMBOr0 3HAYCHHs HabyBae
YIOCKOHAJCHHS JIarHOCTUYHHUX aJrOPUTMIB Ha OCHOBI
KOMIUIEKCHOTO ~ aHajizy JiMdornurapHoro QeHoTumy


http://e-bmv.bsmu.edu.ua/

ByxoBuHchkuit Mequunuii Bicauk. 2025. T. 29, Ne 3 (115)

OpuriHaJIbHI JOCIHKCHHS

ISSN 1684-7903 http://e-bmv.bsmu.edu.ua

nepudepuyHoi KpOBI TaKOX y PO3BHUTKY T'yMOPajJbHOTO
BimroprHeHus. lle mo3Bomsie He IMINE  MMiABUIIUTH
cnenuivHiCTh  JiarHOCTHKH, a #  cdopMyBaTH
MIPOTHOCTUYHI MoIemi nepediry TTiCIIst
TPAHCIUIAHTALIHHOTO MEePioy.

BucHoBkHM. AmHami3 CHiBBiZHOmEHHS ()EHOTHUILY
nmimMpounTiB nepudeprnyHoi KpoBi y MAIi€EHTIB 3 HHPKOBUM
TPaHCIUIAHTATOM  TI0Ka3aB  BaXJIMBI  IMYHOJIOTI4HI
BIIMIHHOCTI MDK Tpymamu, II0 MOXYTh CIyryBaTH
IHJMKaTOpaMH CTaHy TpaHCIUIaHTata Ta IMYHHOI
BIZIMOBIII:

1. Y rpyni penMItieHTIiB 3 TPAaHCIIAHTOBAHOKO HUPKOIO
0e3 ycKIIaIHeHb HasBHUH CTAOIMPHIN iIMyHHAN TIPOQLIB 3
HOpMAallbHOIO aKTHBHICTIO T-mimdorurie 1 Treg, mo
CBIIUUTH TpO 30aaHCOBaHY iIMyHHY BIIIOBIIbh 0€3 O3HAK
TIOIIKO/KEHHS Ta BiITOPTHEHHS TPaHCILUIAHTATA.

2.Y TpyIli penuITieHTiB 3 XPOHIYHUM Mi€JIOHSPPUTOM

T-UMTOTOKCHYHHUX KJIITHH, IO BKa3y€ Ha XPOHIYHE
3aMajieHHs] Ta aKTHBALII0 IMYHHOI CHCTEMH 3HMXEHHSIM
piBHA B-miMdornmTiB Ta HOpMambHOK ab0 MOMIpHO
3HIKEHOIO peryiniero depes Treg, mo Moxe Oytn
MTOB'sI3aHO 31 CTA0KOI0 TYMOPAIBHOIO BiATIOBIITIO.

3.V rpymi penuIi€eHTiB 3 XpOHIYHUM BiITOPTHEHHSIM
CIIOCTEPIraeThest BUpaXKEHE I IBUILIEHHS T-
LUTOTOKCUYHUX KIITHH Ta Treg, 110 BKa3ye Ha arpecuBHY
T-xmiTHHHY — BigmoBimp  Ta  copobum  3amobirtu
BigToprHeHHio. [lopymenns Gamancy Mik T-KIiTHHHAM
BIITOPTHEHHSM Ta PETYJIALIEI0 € BAKINBIM MapKepOM JUIs
JIarHOCTUKW XPOHIYHOTO BiATOPTHEHHS.

[loOynoBana  joricTHYHA  MOJENb JI03BOJISIE
MIPOTHO3YBAaTH PH3MK MATOJOTii  TpaHCIUIAaHTaTa 3
npuiiHATHOI TouHicTIO (AUC=0.74), mo oOrpyHTOBYE
JIOLIbHICTh  3aCTOCYBaHHS IMYHO(EHOTUIYBaHHS, SK
HEIHBa3WBHOTO JIIarHOCTUYHOTO IHCTPYMEHTA.

CIIOCTEPIraeThCs MiABUIICHHS aKTUBHOCTI T-TiMQOIHUTIB i
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