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Ornap 6yB 30cepenXeHU Ha aHanisdi KAiHiYHMX Ta iMyHOnoriy-
HMX 0COBNMBOCTEN Y XBOPUX Ha 3arafibHU BapiabenbHuii imy-
HoaediunT (3BIA) 3 Ta 6€3 NposBiB BTOPUHHUX CUCTEMHUX Ba-
ckyniTie. 3BI[] HanexwuTb A0 rpynun NepBUHHUX iMyHOAedIiUNTIB
3 KifIbKiCHOO Ta YHKLIOHaNbHOK HeAOoCTaTHICTO B- i T-nimgo-
uuTiB, ane 34e6inbWworo ue 3axBOPHOBAHHSA CYMPOBOAXYETLCS
AediunToM aHTUTINOYTBOpPeHHS. MpnbnmnsHo y 38% XBOpux Ha
3BI[ 4yepe3 nopyLeHHS iIMyHHOT perynsuii dopMyoTbCsa aBToi-
MYHHi 3aXBOpPIOBaHH4.

Y cTaTTi HaBeAeHi pe3ynbTaT¥ BUKOHAHOrO aHanisy KNiHiYHO-
ro nepebiry, a Takox nabopaToOpHUX iIMyHONOrYHMUX 3MiH Y MO-
piBHIOBaHUX rpynax xBopux. OTpuMaHi AaHi MOXYTb CBIiAYNTU
NpO 3BOPOTHY KOPENAL0 MiX 3HMXKEHHSM KiNbKOCTI Ta yHK-
LioHaNbHOI aKTUBHOCTI T-perynatopHux niMdounTiB Yy XBOPUX
Ha 3aranbHuUiA BapiabenbHUn iIMyHOAedILMT 3 aKTUBALIED Ki-

HIYHMX NPOSBIB BTOPUHHUX CUCTEMHWUX BACKYMITIB Y UMX XBOPUX, WO nepeayciMm onocepenkosa-
HE BMCHaXEHHSAM pe3epBHUX MOXJ/IMBOCTEN iMyHHOI BignoBiai. Y noganbloMy pO3yMiHHS pU3MKIB
dopMyBaHHS aM3perynsuii iIMyHHOro Harnaay y xsopux Ha 3BI[ i3 nposBamMn BTOPUHHUX CUCTEM-
HWUX BACKYNITiB A4aCTb MOXJ/IMBICTb MPU3HAUYUTU IM Cy4YaCHY KOMMEKCHY 3aMiHHY Ta iMyHonaTtore-

HeTUYHY Tepanito.

KnroyoBi cnoBa: 3aranbHuii BapiabenbHu iMyHoaediLunT, BTOPUHHI CUCTEMHI Backynitn, T-pe-

rynsTopHi nimpoumTn.
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The review focused on analyzing clinical and immunological
peculiarities in patients with common variable immunodefi-
ciency, with and without manifestations of secondary system-
ic vasculitis. CVID is a primary immunodeficiency marked by
quantitative and functional deficiencies in B and T lympho-
cytes. However, it is most commonly associated with a defi-
ciency in antibody production. Around 38% of individuals with
common variable immunodeficiency develop autoimmune
diseases as a result of disrupted immune regulation. The
outcomes of the clinical progression analysis and laborato-
ry immunological changes in patient groups being compared
are presented. The results suggest an inverse correlation be-
tween the reduction in the number and functional activity of
T-regulatory lymphocytes in patients with common variable
immunodeficiency and the activation of clinical symptoms of
secondary systemic vasculitis in these patients, primarily due
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to the depletion of the immune response’s reserve capabilities. A deeper understanding of the
risks associated with the dysregulation of immune surveillance in patients with common vari-
able immunodeficiency and secondary systemic vasculitis will enable the prescription of modern
comprehensive replacement and immunopathogenetic therapy.

Keywords: common variable immunodeficiency, secondary systemic vasculitis, T-regulatory
lymphocytes.
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BcTtyn

3aranbHuii BapiabensHuin imyHoaediunt (3BIA)
HaneXxuTb A0 rpynu nNepBUHHUX iMyHoAedi-
uMTIiB 3 AediunToM KinbKoCTi Ta dYHKUIT B- Ta
T-nimdboumnTiB, ane 3a4ebinbWOro e 3axBopto-
BaHHSA CYMpPOBOAXYETbCA AediUMTOM aHTUTI-
noytesopeHHsa. MpubnusHo y 38% nauieHTiB
3i 3BI[ 4epe3 nopylweHHSA iMyHHOI perynsuii
dOopMYyOTbCS aBTOIMYHHI XBOpobu, AKi BnepLue
[iarHOCTYOTbCA Nicns BepudikoBaHOro AiarHo-
3y — NepBUHHMI iMyHoAediumMT, npote byBac i
HaBnaku [1]. 3-NOMiX aBTOIMyHHUX MNPOLECIB,
O BOHW YacTille 3yCcTpivyalTbCa Y NALIEHTIB 3i
3BIA (aBTOiMyHHa aHeMid, peBMaTtoigHM ap-
TPUT), 4YinbHE Micue MocCiaalTb 3a 4acToToH
BUHUKHEHHS BTOPWUHHI CUCTEMHI Backynitm (Ha
TNi CUCTEMHOr0 YepBOHOIo BOBYaKa, CUCTEMHOI
cknepoaepMii, remopariyHoro cuHapomy) [1,
2]. CuctemHi Backynitn (CB) - ue wwnpoka rpy-
na nNaTofIoriYHMX CTaHiB, WO XapaKTepusytoTb-
CSl ypaXK€HHAM CyAWH OpraHisaMy 3 pO3BUTKOM
3ananbHOro npouecy B iXHiX CTiHKax (nepe-
BaXHO B iHTMMI). Lle cynpoBOAXYETbCS YTBO-
peHHAM TpoMb6iB, BTOPUHHOK OKJII03i€0, Nopy-
LWEHHSAM KpOoBOObiry Ta BTOPUHHUMUK 3MiHAMK B
opraHax i cucrtemax. KniHiyHi nposiBu 3anexaTtb
BiJ PO3Mipy Ta Micus ypaKeHUX CyAuH.

AKTyanbHiCTb Li€ei npobnemn nepeayciM nos’s-
3aHa 3 HOpMyBaHHAM B OpraHi3Mi ogHiei i Tiei
XK 0CObU ABOX MPOTUNEXHUX iIMyHOONocepea-
KOBaHMX npouecis. 3 ogHoro 60Ky — HegocTaT-
HiCTb iIMYHHOI BignoBsiai 3 aediunTOM KinbKOCTI
Ta dyHKuUii T- i B-nimdouwuTis, a 3 iHWoOro — no-
PYLEHHS iIMyHONOTriYHOi ToNlepaHTHOCTI 3 dop-
MYBaHHSIM CUCTEMHOI0 aBTOIMYHHOI0O npouecy
[3, 4]. He3po3yMino, Ak MOXyTb BUPOBNATUCS
ABTOAHTUTINNA MPOTU BNACHUX TKAHWUH Ha Thi
3arasibHOro 3HMXXeHHA CUHTE3Y aHTUTIN.

MeTta po60Tn - po3yMiHHSA iMyHONaToOreHesy
TAKOro MOEAHAHHA | BMU3HAYEHHA KJ/HOYOBUX
UMHHUKIB y dOopMyBaHHI ui€i natonorii, wWwo
MOXXE MOSACHUTU TaKTUKY BeAeHHS MaUi€HTIB 3i
3BI[ 3 Ta 6e3 BTOpMHHMX CB. AHanis gaHux,
HaBeAeHUX B aHIIOMOBHIN daxoBin niTepaTy-
pi, CBiAYMTb NPO Ba>XUBICTb YHKLIOHANBHOI
34aTHOCTI T-perynatopHux nimdounTie, npo-
OYKYBAHHSA HUMW Npo3anasjibHUX LUTOKIHIB, a
TakoX poOJfib npo3anasbHUX IHTEepNenKiHiB y
LOCNIAXYBaHUX rpynax rnauieHTiB.

3MiHM aKTUBHOCTI perynatopHux T-niMdouunTis
(Treg) 3a yMOB reHeTU4YHUX iIMYHHUX AedekTiB
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iIMyHHOI BiaNoBiAi cnoyaTky 6ynu BUSABNEHI Yy MU-
Lwen, a 3rogom 6ynu BCTaHOBNEHI y toanHu [4].
Treg-KNiTUHU € BaxXNMBUMW ANA NiATPUMAHHSA
iMyHOJTOrYHOI TOIepaHTHOCTI, TO6TO BOHM MatoTb
3AaTHICTb 3anobirat GopMyBaHHIO aBTOIMYyHHUX
peakuii, NpUrHidyo4mM akTMBaLito aBTOpeaKTmB-
Hux T-niMbounTie. BoagHoYac BOHW KOHTPONIO-
IOTb HaAMipHY IMyHHY BiANOBIAb, WO AONoOMarae
YHUKHYTW XPOHIYHOrO 3ananeHHs, 3anobiraoTb
MOLUKOMAXXEHHS B/IACHMUX TKAHWH Ta B3aEMOAIOTb
3 IHWWMW IMYHHUMWU KNITUHAMW, TaKUMN 9K OeH-
APWUTHI KNiTWHU, B-niMdounTn Ta HaTypanbHi Ki-
Nlepu, perynoyn iIXHIO aKTUBHICTb. Y NOAUHNM
perynsatopHi T-kNiTMHU 6ynn ineHTudikoBaHi B
nepudepuyHin Kposi, TuMyci (ae dopMytoTbCS
HaTypanbHi T-perynatopHi KnituHu), niMmpartmy-
HUX By3/ax, NynoBWHHIN KpoBi [5]. OCHOBHMM
MapKepoM aKTUBHOCTI T-perynaropHux Kii-
TMH € Foxp3, a ana 6inbw TOYHOI iaeHTUdIKa-
uii BukopucrtoByTb CD4+CD25highCD127Iow/
negative, skuii CTaB ONTUMANbHUM MapKepHUM
npodinem Ana BU3Ha4YeHHA PyHKLUIOHaNbHOI aK-
TUBHOCTI T-perynatopHmMX AiMpouunTiB JHOANHN
[4, 5].

PerynatopHi T-niMdountn BRAUBAOTb Ha
NPUrHiYeHHA He TiIbKW aBTOIMYHHUX npoue-
CiB, ane " Ha iHWi TMNX iMyHHOI BiANOBIAi:
BiglWlapyBaHHA TpaHCMnaHTaTty, OHKoreHes
[6], wo onocepeaKOBYETbCA CUHTE30M HUMMU
NneBHUX UUTOKIHIB. Cepea HWUX iHTepnenkiH
(1J1)-10 € NNenoTpPOnHUM iMyHOPErynsaTopHUM
LMTOKIHOM, SIKWI Bifirpa€ NpoTeKTUBHY pOJb
Ansa opraHismy, 3anobiratoum gopMyBaHHIO Bi-
pycC-iHAYKOBaHMX iMyYHOMaTOIOrMHNX NPOLIECIB,
a TaKOX aBTOIMYHHWUX Ta anepriyHmx xBopob.
OcHoBHi dyHKUIi, aki BukoHye 1J1-10, acoui-
nosaHi 3i cneundivyHow T-xennepHow BiANO-
Biga, (T-xennepis 3 TMNy), WO NoB'aA3aHe 3
AKTUBHICTIO T-perynsaTopHuX KNiTuH [7].

Ba>xIMBMM LNMTOKIHOM, SIKNI BU3HAYAE CUCTEM-
HICTb 3anasibHUX NpoLueciB B opraHismi € 1J1-6.
BiH uikaBuii 0co61MBOCTSIMM CBOrO CUHTE3Y B
nauienTis 3i 3BI[ 3 Ta 6e3 NposBiB BTOPUHHUX
CB, xo4ya gaHux nitepaTypu 3 UbOro NUTaHHSA
€ HeAOoCTaTHbO.

AHanisyun niTepaTypHi AXepena, 3anuua-
IOTbCA BIAKPUTUMW MUTAHHA PONIi aKTUBHOCTI
perynatopHmx T-kNiTMH Ta ocobnueocten ix-
HbOiI YHKUIOHaNbLHOT 34aTHOCTI NPOAYyKyBaTu
IJ1-10, a Takox BnauBy IJ/I-6 Ha CUCTEMHICTb
3anasibHUX MNOLWKOAXKEHb CYAUH Y MaUIEHTIB 3i
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Introduction

Common variable immunodeficiency (CVID) is
part of the primary immunodeficiency group.
It is characterized by a deficiency in the num-
ber and function of B and T lymphocytes and is
most commonly associated with a deficiency in
antibody production. Around 25% of patients
with CVID develop autoimmune diseases due
to disrupted immune regulation, which are ini-
tially diagnosed following a confirmed diagno-
sis of primary immunodeficiency, although the
reverse can also occur [1]. Among the auto-
immune processes more frequently observed
in patients with CVID (autoimmune anemia,
rheumatoid arthritis), secondary systemic
vasculitis is the most prevalent (associated
with systemic lupus erythematosus, systemic
scleroderma, hemorrhagic syndrome) [1; 2].
Systemic vasculitis (SV) refers to a wide range
of pathological conditions marked by damage
to the body’s vessels, leading to an inflam-
matory process in their walls (primarily in the
intima). This leads to the formation of blood
clots, secondary occlusion, circulatory issues,
and subsequent changes in organs and sys-
tems. Clinical symptoms are influenced by the
size and location of affected vessels.

The significance of this issue is mainly linked
to the development of two conflicting im-
mune-mediated processes within the same
individual’s body. On the one hand, an inad-
equate immune response results from a defi-
ciency in the number and function of T and B
lymphocytes. On the other hand, immunologi-
cal tolerance is disrupted, leading to the devel-
opment of a systemic autoimmune process [3;
4]. How autoantibodies against one’s own tis-
sues can be produced amid an overall reduction
in antibody synthesis is unclear. Grasping the
immunopathogenesis of this combination and
pinpointing key factors in the development of
pathology can clarify the strategies for manag-
ing patients with CVID, both with and without
secondary SV. Reviewing data from Western
literature highlights the significance of T-reg-
ulatory lymphocytes’ functional capacity, their
production of pro-inflammatory cytokines, and
the role of pro-inflammatory interleukins in the
patient groups studied.

Changes in the activity of regulatory T lympho-
cytes (Treg) due to genetic immune response
defects were initially identified in mice and

321

Clinical case with literature review

subsequently confirmed in humans [4]. Treg
cells play a crucial role in maintaining immu-
nological tolerance, meaning they can prevent
autoimmune reactions by inhibiting the acti-
vation of autoreactive T lymphocytes. Simul-
taneously, they manage excessive immune
responses, aiding in the prevention of chron-
ic inflammation, protecting their own tissues
from damage, and engaging with other im-
mune cells like dendritic cells, B lymphocytes,
and natural killer cells to regulate their activity.
In humans, regulatory T cells have been identi-
fied in peripheral blood, thymus (where natural
T regulatory cells are formed), lymph nodes,
and umbilical cord blood [5]. The main marker
of T-regulatory cell activity is Foxp3, and for
more accurate identification, CD4+CD25high-
CD127low/negative is used, which has become
the optimal marker profile for determining the
functional activity of human T-regulatory lym-
phocytes [4; 5].

Regulatory T lymphocytes, through the syn-
thesis of specific cytokines, influence the sup-
pression of not only autoimmune processes but
also other types of immune responses, such as
transplant rejection and oncogenesis [6]. In-
terleukin (IL)-10 is a versatile immunoregula-
tory cytokine that helps protect the body by
preventing virus-induced immunopathological
processes, as well as autoimmune and aller-
gic diseases. The primary functions of IL-10
are linked to a specific T helper response (type
3 T helper), which is related to the activity of
T-regulatory cells [7].

IL-6 is a key cytokine that influences the sys-
temic nature of inflammatory processes in
the body. The characteristics of its synthesis
in patients with CVID, both with and without
secondary SV manifestations, are intriguing,
although there is insufficient literature on this
topic.

Upon reviewing the literature, questions re-
main regarding the role of regulatory T cell ac-
tivity, their functional ability to produce IL-10,
and the impact of IL-6 on systemic inflamma-
tory damage to vessels in patients with VID,
both with and without secondary CV manifes-
tations. These aspects highlight the impor-
tance of and the insufficient research on this
issue.
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3BIA 3 Ta 6e3 nposeiB BTOpMHHUX CB. Lli ac-
NeKkTW BKasylTb Ha aKTyasbHICTb i HEBMUBYE-
HiCTb AocnigXysaHoi npobnemun.

MaTepianu gocnig>keHHs

JocnigXeHHa BWKOHaHe B MeXaX HaykoBoOl
poboTun kKadeapw KiiHiYHOI iMyHoNorii Ta anep-
rosioril JIbBiBCbKOro HauioHa/IbHOro MeaAnYHO-
ro yHisepcutety iMeHi [aHwuna [anunubkoro
«IHdopmauinHa cuctemMa aHanisy AiarHOCTUKMK
Ta NiKyBaHHS MNEpBUHHUX iMyHOAediunTiB B
YKpaiHi», cxBaneHoi ETM4HO KOMicCi€eto JIbBiB-
CbKOro HauioHasbHOro MeAMYHOro YHiBepcu-
TeTy iMeHi JaHunna Nannuybkoro ansa nposeneH-
HS gocnigXeHHs (NpoTokKon cxBasieHHs N96
BiA 22 uepBHA 2021p.) Y Bcix BMNagkax byna
HajaHa NucbMoOBa 3roja XBOPMUX Ha MnpoBe-
OEHHS AOCNiAXXEeHHSA CMPOBATKU KPOBiI XBOpUX,
npoueaypm 34incHioBanm BignosigHO 40 BUMOT
€TMYHOi KOoMicii 3 6ioeTukn npu JIbBIBCbKOMY
HauioHa/IbHOMY MeANYHOMY YHIBEPCUTETI iMEHI
JaHuna Nanuubkoro, 3aTBepAXeHUX Haka3oM
MO3 YkpaiHu N°314 Big 24.05.2006. Oocni-
J>XeHHs NpoBOoAMIM BIiAMOBIAHO A0 NMpUHUKMNIB
CcboMoro nepernagy lenbcCiHCbKOI Aeknapauil
npas noanHu (2013), KoHseHuii Pagn €sponu
npo npaea navHKU i 6iomeamumHy Ta Biano-
BiAHO [0 3aKOHIB YKpaiHu.

o pocnipxeHHa 6yno 3anydeHo 54 nauieH-
T BiKOM Big 18 pokiB i cTapwi, Wwo BOHM 6ynu
KOHCYNbTOBaHi B MOJiKNIHIKO-KOHCY/IbTaLiN-
HOMY BiaainieHHi PerioHanbHOro uUeHTpy K-
HiYHOT iMyHonoril Ta anepronorii JIbBiBCbKOro
0611acHOro KNiHIYHOro AiarHOCTUYHOrO LEHTPY
i wo im 6yB BepudikoBaHWN 3aranbHUIA Bapia-
6enbHunin iMmyHogediumT (3BI[) BignosigHo Ao
kputepiie ESID (2020) [8]. Cepen 31 obcre-
»XXeHoro xsoporo Ha 3BI[ 6yno BepudikoBaHo
BTOPWHHI CUCTEMHI BACKYyNiTU Ha TAi CYynyTHIX
CUCTEMHUX aABTOIMYHHWX 3aXBOPKOBaHb, 3ria-
HO 3 MixHapoaHuMu kputepismm ACR/EULAR
BignosigHnx nepernagis (2012-2022pp.) [9].
o KniHiYyHMX ocobnuBocTten BTOpUHHUX CB
6ynu BigHeceHi: ypaxeHHsa wkipyn (Nypnypa,
CiTyacTte niBeno, MiAWKIpHI BY3NUKU, neTexii,
€KXiMO3M, HEKPOTUYHI 3MiHW); NPOSBK ilIeMiy-
HOrO YpaXeHHs OKpeMux opraHiB (ocnabneHHs
nynbCy, apTpanrii, ronosHui 6inb, apTepianbHa
rinepTeHsia, ypaxeHHa HUPOK, JIereHb, cepus,
TOLLO); NpOsiBU MOHOHeBpwuTY. JlabopaTop-
Hi nposaBn MicTunu nigemweHHa LWOE, smicTty
CPN, UIK, cepoMykoigy; rinoKOMMNjeMeHTeMIlo;
remMosliTU4Hy aHeMilo; NpoTeiHYypito, reMaTypito,
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LMNIHAPYPIO; HASIBHICTb AHTUHEUTPOMIiNbHUX
uMTonnasMatuuHux aHtuTin (CANCA, pANCA).
IHCTpyMeHTanbHi AOCNIAXEHHA NpU A0CNiaXY-
BaHMXx CB 3a HeobxigHocTi nepenbavanu npo-
BefleHHs aHriorpadii, gonnneporpadii cyauH
Ta S4epHOro MarHiTHOro pesoHaHcy [9].

Ha 3pa3kax kposi 54 nauieHTiB (38 XiHOK Ta
16 yonosikiB BikOM 18-62 poku, cepepHin
Bik 37+11 pokiB) Ta 20 340pOBUX AOPOCANX
0Ci6 KOHTPOMbHOI rpynu (BiANOBIAHOIrO BiKY
Ta cTaTi) 6ynm npoBepeHi cneudianbHi iMyHO-
norivHi gocnigXXeHH4d. [llpoToyHa UUTOMETpIA
Jana 3Mory BM3HA4YUTM BIATBOPIOBaHICTb de-
HOTMNY Ta yHKUii pi3HMX T-nimdouuTis, 30-
KpeMa, 3aranbHux — CD45+CD3+, T-xennepis
CD45+CD3+CD4+CD8-, npu ixHilAi paHHin
(CD45+CD4+25+) i ni3Hin (CD45+CD4+HLA-
DR+) akTuBaLii, @ TakoX KiNbKOCTI perynsarop-
HuX T-nimpountie (CD45+CD4+CD25bright)
Ta IXHbOI @YHKUIOHANbLHOI AKTUBHOCTI
(CD45+CD4+CD25brightCD127neg). A6co-
NOTHY KiNbKICTb AOCNIAXYBaHUX Pi3HUX BUAIB
T-kniTUH po3paxoByBannM Ha OCHOBI PO3rop-
HYTOro aHanisy KpoBi, BiACOTKOBOI KiNbKOCTI
nimcoumTie Ta T-nimdouunTis.

KpiM TOro, akTMBHICTb T-perynatopHuUX KNiTUH
ouiHlOBaNMN 3a IXHbOW 34ATHICTIO CUHTE3YBATKU
iHTepnerikiH-10 (1J1-10) y cupoBaTui KpoBi; a
nabopaTopHa aKTUBHICTb CUCTEMHOIO 3anasnb-
HOro npouecy — Ha OCHOBIi BM3HAYeHHA piBHA
IJ1-6 y cmpoBaTui KpoBi NauieHTIB ycix gocni-
O)XYBaHUX rpyn.

MeToaun pocnig)keHHn

KOHUEeHTpauito UMPKYIOUYNX IMYHHUX KOMIM-
nekcis (LUIK) BM3Hayanu 3a 4ONOMOrol MeTo-
Ay CenekTMBHOI X npeuunitayii y npuCcyTHOCTI
nonietunenrnikonto (MEM-6000) 3 noganbwmM
BM3HAYeHHAM KOHUeHTpauii 6inka MeToaoM
Jloypi B npeuunitaTti 3a gonoMorot mMoandi-
KoBaHOi MeToamkm [10] dpoTOKONOpPOMETPUY-
HuM Metoaom (dotomeTp AP-120, BUPOOBHU-
utea APEL, AnoHia). PieHb C3-KOMNeMeHTy
B CMpoOBaTLUi KpoBi ouiHiOBanu imyHoTypboam-
MeTpudHMM aHanizom (ROCHE COBAS 6000,
®paHuia) 3 BUKOPUCTAHHAM TeCT-CUCTEMU
dipmn «RocheDiagnostics» (LUsenuapis). [o-
cnigxxeHHs nposoannn B nabopatopii «CUHE-
BO-YkpaiHa». [Ons ouiHkn piBHSA Kpiornoby-
NiHiB Ta KpiodibpMHOreHy BWUKOPUCTOBYBaIN
MoandikoBaHy metoanky [11]. deHoTMNYBaH-
HS niMgounTiB 3a AONOMOro MeToay NpoToY-
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Research materials

The research was carried out as part of the
scientific work of the Department of Clinical
Immunology and Allergology at Danylo Ha-
lytsky Lviv National Medical University, titled
“Information System for Analyzing the Diag-
nosis and Treatment of Primary Immunodefi-
ciencies in Ukraine.” The study was conducted
following the 7th revision of the principles of
the Declaration of Helsinki on Human Rights
(2013), the Council of Europe Convention on
Human Rights and Biomedicine, and applica-
ble Ukrainian laws. The Ethics Committee ap-
proved the study of Clinical Research at Dany-
lo Halytsky Lviv National Medical University
(protocol No. 6, dated June 22, 2021). The
research was carried out following the Guide-
lines of the Helsinki Declaration. In every in-
stance, patients provided written consent for
the study of their serum, and the procedures
were conducted in compliance with the re-
quirements of the Ethical Commission for Bio-
ethics at Danylo Halytsky Lviv National Medi-
cal University, as approved by Order No. 314
of the Ministry of Health of Ukraine, dated May
24, 2006.

The research involved 54 patients over the
age of 18 with confirmed common variable
immunodeficiency (CVID) based on the ESID
criteria (2020) [Tangye SG, Al-Herz W, Bous-
fiha A, et al. Human Inborn Errors of Immu-
nity: 2019 Update on the Classification from
the International Union of Immunological So-
cieties Expert Committee [8]. Secondary sys-
temic vasculitis was confirmed based on the
international EULAR criteria (2022) among 31
patients with CVID who were examined [9].
The clinical characteristics of secondary SV
included skin lesions (purpura, reticular live-
do, subcutaneous nodules, petechiae, ecchy-
moses, necrotic changes), signs of ischemic
damage to specific organs (weakened pulse,
arthralgia, headache, arterial hypertension,
damage to the kidneys, lungs, heart, etc.),
and signs of mononeuritis. The laboratory re-
sults showed elevated ESR, CRP, CIC, seromu-
coid, and hypocomplementemia; hemolytic
anemia; proteinuria, hematuria, cylindruria;
and the presence of antineutrophil cytoplas-
mic antibodies (cANCA, pANCA). Instrumental
examinations for the studied SV, when neces-
sary, included angiography, vascular Doppler
studies, and nuclear magnetic resonance [9].
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Specialimmunological tests were conducted on
blood samples from 54 patients and 20 healthy
adults in the control group. Flow cytometry en-
abled the assessment of the reproducibility of
the phenotype and function of various T lym-
phocytes, specifically general - CD45+CD3+,
T helpers CD45+CD3+CD4+CD8-, during
their early - CD45+CD4+25+ and late acti-
vation - CD45+CD4+HLA-DR+, as well as
the quantity of regulatory T lymphocytes -
CD45+CD4+CD25bright and their functional
activity - CD45+CD4+CD25brightCD127neg.
The absolute count of various types of T cells
examined was determined using a complete
blood count, lymphocyte percentage, and T
lymphocytes.

Furthermore, the activity of T-regulatory cells
was evaluated based on their ability to pro-
duce interleukin-10 (IL-10) in the blood se-
rum, and the laboratory activity of the sys-
temic inflammatory process was assessed by
measuring the level of IL-6 in the blood serum
across all study groups.

Research methods

The concentration of circulating immune com-
plexes (CIC) was measured using selective
precipitation in the presence of polyethylene
glycol (PEG-6000), followed by determining
protein concentration in the precipitate using
the Lowry method with a modified approach
[10] by photo colorimetric method (Photom-
eter AP-120, manufactured by APEL, Japan).
The serum C3-complement level was mea-
sured wusing immunoturbidimetric analysis
(ROCHE COBAS 6000, France) with a test sys-
tem from Roche Diagnostics (Switzerland). The
study was carried out at the SINEVO-Ukraine
laboratory. A modified method was employed
to evaluate the levels of cryoglobulins and cry-
ofibrinogen [11]. Lymphocyte phenotyping via
flow cytometry was conducted based on the in-
teraction of monoclonal antibodies labeled with
fluorescent tags with lymphocyte surface anti-
gens. Sample analysis was then performed (BD
Multitest™ IMK kit, #340503, BD Bioscienc-
es™, USA) using BD Multiset™ software on a
FACSCalibur flow cytometer (Becton Dickinson,
USA). The levels of interleukin-10 (#EH0173)
and interleukin-6 (#EH0201) were measured
using an enzyme-linked immunosorbent assay
test system (FineTest, China) by Sunrise Tecan
(France).



Mpaui HTLU. MeanyHi Hayku
2025, Tom 77, Ne 1 ISSN 2708-8634 (print)

Proc Shevchenko Sci Soc Med Sci  www.mspsss.org.ua
ISSN 2708-8642 (online) 2025, Vol. 77, 1

KniHiyHWI BUNagok 3 ornsaom nitepatypu

HOT LUMTOMETPIT MPpOBOAMIIN HA OCHOBI B3aeMoAil
MOHOK/IOHANbHUX aHTUTIA, MideHuX @ao-
PUCLEHTHUMN MITKaMu, 3 MNOBEPXHEBUMWU aH-
TUreHamum nimM@eOoumnTIiB i HACTYMHUM aHanisom
3pa3kiB (BD Multitest™ IMK Kkit, #340503,
BD Biosciences™, CLUA) 3 BWKOPUCTaAHHSAM
nporpamHoro 3abesneyeHHs BD Multiset™ Ha
npotoyHomy umtomeTpi FACSCalibur (Becton
Dickinson, CLUA). PiBeHb iHTepneinkiHis 10
((#EHO0173) Ta 6 (#EH0201)) Bu3Ha4anu me-
TOAOM iMyHOdepMeHTHOro aHanisy (Sunrise
Tecan, ®paHuis) Tectcuctemm (FineTest, Ku-
Tan). Yci gocnigXeHHs, oKpiM BU3HaYeHHs piB-
HA C3 KOMMOHEHTa KOMMNJIEMEHTY, BUKOHYBau
B iMyHONorivHin nabopaTtopii kadeapn KniHiy-
Hol iMyHonorii Ta anepronorii JIbBiBCbKOro Ha-
LiOHaNbHOro MeAWYHOro YHIBEPCUTETY IiMeHi
HdaHnna MNanuubkoro.

CraTtucTtu4yHe onpaytoBaHHs pe3yJ/ibTaTiB
Tect W Lanipo-Binka BWKOpuUCTOBYBanin ANnA
nepeBipkn po3rnoainy AaHWX B rpynax Ha HOp-
ManbHIiCTb. TaM, Ae po3nodinn y rpynax Bia-
pi3HaBCa Big HopmanbHoro, MepiaHa (Me) Ta
kBaptuni (Q1;Q3) 6ynu ouiHeHi aAns BCiX rpyn.
Ons BUABNEHHS BIAMIHHOCTEN Y MOKa3HMKax
MiX rpynamMm 6yno npoBeAeHO paHroBuMi OA-
HodakTopHMA aHani3 Kpyckana-Yonnica. MHo-
XXMHHI MOPIBHAHHA NpoBOAWMIM 3@ AOMOMOro
Tecty JanHa (Q). MNpu p>0.05 npuinmanocs pi-

KUIBKiCTh NanieHTiB

Clinical case with literature review

LUEeHHA Npo HeAOCTOBIPHICTb pi3HWULUI. [epeBipka
3HAYMMOCTI KOpensiuinHOro 3B'A3Ky Ans ABOX
BMBIpOK NMpOBOAMNOCH 3 BU3HAYEHHSAM KoediLi-
€HTY napHoi Kopenauii KeHganna. HasgBHICcTb Ta
cuna 3B'A3Ky ouiHoBanucb nvwe npu p<0.05.

Pe3synbTatn

3a pe3ynbTatamMum NpoBeAeHOro aHanisy Kii-
HIYHMX NPOSABIB y NOPIBHIOBAHMX rpynax nawi-
€HTIB 6Yy/10 BUSBMIEHO NEBHiI 0CO6MBOCTI.

Sk 306paxxeHo Ha PUCYHKY 1, OCHOBHUMU KNi-
HIYHUMK NposiBaMU y rpyni xBopux Ha 3BI[] i3
nposiBamu BTOpUHHUX CB, WO iX BUOKPEMSIEHO
nig yac aHanisy, 6ynu neviHHa wkipun (n = 20;
64.5%), 6inb wkipn (n = 12; 38.7%), deHo-
MeH PenHo (n=11; 35.5%), MapMmypoBicTb
wkipn (n = 12; 38.7%), rnomepynoHedpnTtmn
(n=9; 29.0%), nHeBMOHITK (n = 7; 22.6%),
netexii (n = 6; 19.4%), aBTOIMyHHa remoni-
TWYHa aHeMis (N=6; 19.4%), nanynu (n = 4;
12.9%), nHeBMOHIi (n =3; 9.7%). KniHiuHi 03-
Haku cepen xBopux Ha 3BI[ 6e3 npossiB BTO-
pvHHUX CB BiporigHoO BiApi3HANWCHL Bi4 rpynu
MOPIBHAHHSA | XapaKTepusyBasiMCb HAABHICTIO
B aHaMHe3i 4YacTux 3acCTyAHWX 3axXBOpPHOBaHb

(n = 12; 52.2%), peumanBHOro dypyHKy-
nbo3y (n = 13; 56.5%), nHeBMOHI (n = 9;
39.1%), eni3oAnYHUX 3aTSXKHUX IHGeKLUiln

(n =11; 47.8%).

"acTi El‘pO(.‘TyJ:lHi 3aXBOPIOBAHHS I 12
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I 13

nHevoRi |y ——

TIOMEPYNIOHEHPUTH  p—— O

CII30 MYHI 3aTDKHI iﬂ‘bem-lﬁ ——— 11
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e L D | 2()

Nanym  pe—— 4
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tenoMeH PeifH0  p——— 1 |
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PucyHok 1. KniHiyHi cumnTomMn y xBopux Ha 3BI/l 3 Ta 6e3 nposiBiB BTOpMHHUX CB



Mpaui HTLW. MeanyHi Hayku
2025, Tom 77, N2 1 ISSN 2708-8634 (print)

Proc Shevchenko Sci Soc Med Sci  www.mspsss.org.ua
ISSN 2708-8642 (online) 2025, Vol. 77, 1

KniHiYHMI BUNaZoK 3 oras4oM nitepatypu

Statistical processing of results

The Shapiro-Wilk W test was employed to as-
sess the normality of data distribution within
the groups. When the group distribution devi-
ated from normal, the Median (Me) and quar-
tiles (Q1; Q3) were calculated for all groups.
A Kruskal-Wallis rank-order single-factor
analysis was conducted to detect differences
in indicators among groups. Dunn’s test (Q)
was used to perform multiple comparisons. At
p>0.05, it was concluded that the difference
was not significant. The significance of the
correlation between the two samples was as-
sessed using the Kendall pairwise correlation
coefficient. The presence and strength of the
connection were evaluated only when p<0.05.

Results

Following the analysis of clinical manifesta-
tions in patient groups under comparison,
specific characteristics were observed.

As shown in Figure 1 the main clinical mani-
festations in the group of patients with CVID
with manifestations of secondary SV, which
were identified during the analysis, were skin
burning (n = 20; 64.5%), skin pain (n = 12,
38.7%), Raynaud’s phenomenon (n = 11,
35.5%), skin marbling (n = 12, 38.7%), glo-
merulonephritis (n = 9, 29%), pneumonitis (n
= 7, 22.5%), petechiae (n = 6, 19.4%), au-

presence of frequent colds
pneumonitis

recurrent furunculosis
autoimmune hemolytic anemia
pneumonia
glomerulonephritis

episodic prolonged infections
skin pain

skin burning

papules

petechiae
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toimmune hemolytic anemia (n = 6, 19.4%),
papules (n = 4, 12.9%), and pneumonia (n =
3; 9.7%).

Clinical signs among patients with CVID with-
out manifestations of secondary SV signifi-
cantly differed from the comparison group.
They were characterized by the presence of
frequent colds (n = 12, 52.2%), recurrent fu-
runculosis (n = 13, 56.5%), pneumonia (n =
9, 39.1%), and episodic prolonged infections
(n =11, 47.8%) in anamnesis.

The analysis revealed that in the group of pa-
tients with CVID showing active clinical and
laboratory signs of secondary SV, the medi-
an percentage of T-regulatory lymphocytes
(CD45+CD4+CD25brightCD127neq) was
4.2% (2.23; 6.06). This was significantly low-
er (p<0.001) not only compared to the control
group at 7.5% (6.4; 9.25) but also compared to
patients with CVID without SV manifestations
(CD45+CD4+CD25brightCD127neg - 6.8%
(2.64; 8.06), suggesting a depletion of the im-
mune response’s regulatory mechanisms.

There was a notable reduction in total T-lym-
phocyte levels (CD45+CD3+) in patients
with CVID showing active clinical and labora-
tory signs of SV 60.58 (41.28; 72.16) com-
pared to the control group - 74.75 (74; 81.3)

)

E——— ()

Raynaud’s phenomenon skin  m——— ||

marbling  p———— 12

0
E CVID without SV

5 10 15 20 25

m CVID with SV

Figure 1. Clinical signs in the group of patients with CVID, with and without manifestations of secondary SV
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3a pe3y/nbTaTaMu aHanisy AaHux, HaBeAeHUX
B Tabnuui 1, 6yno BMsIBNEHO, WO B rpyni XBO-
pux Ha 3BIO 3 akTUBHUMU KAiHIYHUMKW Ta na-
6opaTopHUMK 03Hakamu BTOpuHHUX CB cepe-
ONHHA KiNbKiCTb T-perynsatopHux nimgoumTie
(CD45+CD4+CD25brightCD127neg) CcTaHo-
Buna 4.2% (2.23; 6.06), wo 6yno BiporigHo
Hux4ye (p<0.001) He nuwe NOpPIBHAHO 3 KOH-
TponbHOt rpynoto 7.5 % (6.4; 9.25), ane i
nopiBHAHO 3 XxBopuMKM Ha 3BI[ 6e3 npossis CB
(CD45+CD4+CD25brightCD127neg) - 6.8%
(2.64; 8.06), WO MOXe CBIAYNTN NPO BUCHAXKEH-
HS perynaTopHMX MexaHi3MmiB iMyHHOI Bignosiai.

MpocTexyBanocb TakOX BIipOrigHE 3HWXEHHS
piBHiB 3aranbHux T-niMmpoumnTis (CD45+CD3+)
y rpyni xsopux Ha 3BI[ 3 akTUBHUMW KIiHiY-
HMMK Ta nabopaTopHuMK o3Hakamm CB 60.58
(41.28; 72.16) nOpiBHAHO 3 KOHTPOJIbHOMO
rpynoto — 74.75 (74; 81.3), p<0.001, Ta Bia-
NOBIAHVMMW 3HAYEHHSAMW B rpyni XBOPUX Ha
3BIA 6e3 CB 69.55 (45.38; 82.11), p<0.01,
TOAI SIK 3HMXKEHHS UbOro rnokasHwka B rpyni
3BI[ 6e3 CB He 6yno BiporigHWM MopiBHSAHO
3 KOHTpOJEeM.

CepeauvHHi  3HayeHHA PpiBHIB  T-xennepis
(CD45+CD3+CD4+CD8-) 6ynu BiporigHO BU-
wumm (p<0.001) ansa obox rpyn xsopux: 61.75
(49.26; 69.11) Ta 46.75(33.48; 52.05) Bigno-
BiAHO, MOPIBHSAHO 3 KOHTposeMm - 36.3 (29.5;
38.4). 3HayeHHa UbLOrO MnokKasHuWKa Yy rpyni

Clinical case with literature review

3BIA 3 CB 6yno BiporigHo Buwum (p<0.01)
MOPIBHAHO 3 iHLWOK A0CMIAHOK rpynoto.

JocnigxeHHs piBHIB akTUBOBaHUX T-xennepis
paHHbOi akTmBaLii (CD45+CD4+25+) Buasunu
LWIMPLINIA Aiana30H 3HaYeHb Y KOHTPOJIbHIN rpyni
Ta TeHAEHLUI0 A0 NiABULLEHHA LMX MOKA3HUKIB
y AOCNigHUX rpynax, NOpPiBHAHO 3 KOHTPOJIEM
3a BENIMYMHOI CepeauHHUX 3HadeHb. Biporia-
HicTb 36inbWweHHs uboro nokasHuka (p<0.05)
6yna BcTaHoBneHa Ansa nauieHTis rpynu 3BIA 3
CB nopiBHAHO 3 fOCNIAHO rPynot XBopux 6e3
O3HaK CUCTEMHUX BACKYNITIB.

PiBHI akTMBOBaHMUX T-xennepis Mi3HbOI aKTU-
Bauii (CD45+CD4+HLA-DR+) BiporigHo Bia-
pi3HANUCa ANna BCiX AO0CAIAXKYBAaHUX rpyn 3
HaBUWKMMM 3HadeHHaMK y rpyni 3BIJ 3 CB
- 11.94 (7.13; 14.23) npotn 3BI[J 6e3 CB -
8.52 (5.86; 12.65), p<0.05, Ta KOHTPONbLHOI
rpynu - 5.63 (4.93; 7.80), p<0.001.

3MiHW MOKa3HWUKIB T-KNITUHHOI JTAHKM B iIMYHO-
rpami acouitoBanucs 3 BiporigHUM 6inblw ak-
TUBHUM 3HMXEHHAM piBHA 1J1-10 — 2.9 nr/mn
(1.8; 4.3) Ta niaBUWeEHHAM piBHA 1J1-6 - 14.3
nr/mn (12.4; 16.1) y rpyni 3BIJ 3 CB, nopis-
HSHO 3 XBOopuMMM Ha 3BI[J 6e3 CB Ta rpynoto
KoHTponto (p<0.001).

3a pesynbTaTamu nposedeHoro aHanisy 6yno
BUSABNEHO, WO B rpyni xBopux Ha 3BI[ 3 akTns-

Tabnmys 1

OuiHKa KinbKOCTi Ta ¢pyHKUIOHaNbHOI akTUBHOCTI T-perynaTtopHux nimdouunTis
y xBopux Ha 3BI[] 3 Ta 6e3 nposiBiB BTOPMHHUX CUCTEMHUX BackyhniTie, Me (Q1; Q3)

1 KoHTpOAbHa 2 3BIJ 3 3BI4 LOCTOBIpHICTb pi3HMLI
MoKa3HMK, OaUHULS rpyna (n=20), 3 CB (n=31), 6e3 CB (n=23),
BUMIpY Me (Q1; Q3) Me (Q1; Q3) Me (Q1; Q3) P, P, 5 P, ,
1 3 ' ' ’
PerynaTtopHi T-KniTUHK 75 6.8
(CD45+CD4+ o ) N p<0.001 - p<0.01
CD25brightCD127neg), % (6.4; 9.25) (2.23; 6.06) (2.64; 8.06)
3aranbHi T-nimpoumnTn 74.75 60.58 69.55 _
(CD45+CD3+), % (74; 81.3) (41.28: 72.16) | (45.38; 82.11) |P<0-001 p<0.01
T-xennepu 36.3 61.75 46.75
(CD45+CD3+CD4+CD8-), % | (29.5; 38.4) | (49.26; 69.11) | (33.48; 52.05) |P<0-001|p<0.001] p<0.01
A e akrasatin 6.76 7.2 : | peou0s
(CD45+CD4+25+), % (5.93; 11.18) (6.12; 11.08) (5.03; 9.01)
AKTuBOBaHi T-xennepu .
(ni3Hs akTmBauin) 5'6_-’3 1%'94 8.52 (5.86; p<0.001 | p<0.01 | p<0.05
(CD45+CDA+HLA-DR+), % (4.93; 7.8) (7.13; 14.23) 12.65)
IHTepnelikiH 6, nr/mn 2.3(1.5;7.0) (14.3(12.4; 16.1)| 4.7 (1.8; 7.2) p<0.001 | p<0.01 | p<0.001
IHTepnelikin 10, nr/mn 5.2 (4.1; 9.2) 2.9 (1.8; 4.3) 8.3 (6.8; 10.1) | p<0.001 | p<0.001 | p<0.001
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Table 1

Assessment of the number and functional activity of T-regulatory lymphocytes
in patients with CVID, both with and without secondary systemic vasculitis
manifestations, Me (Q1; Q3)

Indicator, units of 1 Control group | 2 CVID with SV | 3 CVID without Significance of difference
measurement (n=20), (n=31), SV (n=23), p p p
Me (Q1; Q3) Me (Q1; Q3) Me (Q1; Q3)
Regulatory T cells
7.5 4.2 6.8
(CD45+CD4+ . ) : p<0.001 - p<0.01
CD25brightCD127neg), % (6.4; 9.25) (2.23; 6.06) (2.64; 8.06)
Total T-lymphocytes 74.75 60.58 69.55 _
(CD45+CD3+), % (74; 81.3) (41.28; 72.16) | (45.38; 82.11) | P<0.001 p<0.01
T helpers 36.3 6175 46.75
(CD45+CD3+CD4+CD8-), % | (29.5; 38.4) | (49.26; 69.11) | (33.48; 52.05) |P<0:001|p<0.001| p<0.01
ceﬁgti—vzgifyzst?\llgiiron 6.76 8.4 7.2 - - p<0.05
(CD45+CD4+25+), % (5.93; 11.18) (6.12; 11.08) (5.03; 9.01)
Activated T helper cells (late
. B 5.63 11.94 (7.13; 8.52
actlvatlon)ég3§5$0CD4+HLA (4.93; 7.8) 14.23) (5.86; 12.65) p<0.001 | p<0.01 | p<0.05
Interleukin 6, pg/ml 2.3(1.5; 7.0) |14.3(12.4; 16.1)| 4.7 (1.8; 7.2) p<0.001 | p<0.01 | p<0.001
Interleukin 10, pg/ml 5.2 (4.1;9.2) 2.9 (1.8; 4.3) 8.3 (6.8; 10.1) | p<0.001 | p<0.001 | p<0.001

(p<0.001) and the corresponding values in
patients with CVID without SV 69.55 (45.38;
82.11) (p<0.01), while the decrease in this
indicator in the CVID group without SV was
not significant compared to the control group.

Median levels of T helper cells (CD45+CD3+C-
D4+CD8-) were significantly higher, p<0.001,
for both patient groups at 61.75 (49.26;
69.11) and 46.75 (33.48; 52.05) respectively,
compared to the control group at 36.3 (29.5;
38.4). In the CVID with SV group, this indica-
tor’s value was significantly greater (p<0.01)
than in the other studied group.

Research on the levels of activated T help-
er cells - early activation (CD45+CD4+25+)
showed a broader range of values in the control
group and a trend towards higher indicators in
the experimental groups compared to the con-
trol, based on median values. The significance
of the increase in this indicator, p<0.05, was
determined for patients in the CVID group with
SV compared to the experimental group of pa-
tients without signs of systemic vasculitis.

The levels of activated T helper cells (late ac-
tivation) (CD45+CD4+HLA-DR+) showed sig-
nificant differences across all studied groups,
with the highest values in the CVID group with
SV at 11.94 (7.13; 14.23) compared to CVID
without SV at 8.52 (5.86; 12.65) (p<0.05)
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and the control group at 5.63 (4.93; 7.80),
(p<0.001).

Changes in the T cell component of the immu-
nogram were linked to a significantly more ac-
tive reduction in IL-10 levels — 2.9 pg/ml (1.8;
4.3) and an increase in IL-6 levels - 14.3 pg/
ml (12.4; 16.1) in the group of patients with
CVID with SV, compared to those with CVID
without SV and the control group (p<0.001).

The analysis showed that in the group of patients
with CVID exhibiting active clinical and laborato-
ry signs of secondary SV, the median number
of T-regulatory lymphocytes (CD45+CD4+CD-
25brightCD127neg - 4.2% (2.23; 6.06) was sig-
nificantly lower than in patients with CVID without
SV manifestations (CD45+CD4+CD25brightCD-
127neg - 6.8% (2.64; 8.06), p<0.01, which may
indicate the depletion of regulatory mechanisms
of the immune response. In patients with CVID
with SV, the reduction in the level of (CD45+C-
D4+CD25brightCD127neg) was associated with
a more pronounced decrease in IL-10 levels and
an increase in IL-6 levels, compared to patients
with CVID without SV (p<0.001). In addition, a
significant rise in the number of T helpers and
the expression of an early T helper activation
marker (CD45+CD4+25+) was observed in the
group of patients with CVID showing SV symp-
toms, compared to the group without SV signs
(p<0.05).
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HUMU KNiHIYHMMKW Ta nabopaTopHMMKM O3Ha-
KamMu  BTOpUHHMX CB cepeamHHa KinbKicTb
T-perynatopHux nimpoumntis  (CD45+CD4+
CD25brightCD127neg) - 4.2% (2.23; 6.06)
6yna BiporigHO HMX4YOK TMOPIBHAHO 3 XBO-
pumn Ha 3BI[ 6e3 npossis CB (CD45+CD4+
CD25brightCD127neg) - 6.8% (2.64; 8.06),
p<0.01, Wo MoXe CBIAYUTU MPO BUCHAXEH-
HA PEerynsaTopHUX MeXaHi3MiB IMYHHOI BiA-
noBifi.  3HMXKEHHS piBHSA (CD45+CD4+
CD25brightCD127neg) y xBopux Ha 3BI[J 3 CB
CYNnpOBOAXYBaNoCb 6ifbll aKTUBHUM 3HUXKEH-
HAM piBHA 1J1-10 Ta nigBuweHHAM piBHa 1J1-6 y
Ui rpyni XBOpMX, NOPIBHSAHO 3 XBOpMMM Ha 3BIJ
6e3 CB (p<0.001). BoagHouac 6yno BusABNeHe
BiporigHe niABULLIEHHS KisIbKOCTI T-xennepis, a
TaKOX eKcrpecii paHHbOro Mapkepa akKTusaLii
T-xennepie (CD45+CD4+25+) y rpyni xBopux
Ha 3BI[ 3 nposisaMn CB MOpPIBHAHO 3 rpynoto
xBopux 6e3 o3Hak CB (p<0.05).

Sk BMAHO 3 Tabnuui 2, NOKa3HUKU CUCTEMU
KoMmnnemeHTy 6ynu 3Hauvywe (p<0.01) HmxKuKM-
mMn — 0.71 r/n (0.2; 1.3) B 06CTEXEHNX XBOPUX
Ha 3BIJ 3 npossamu CB NOpPiBHAHO 3 XBOPUMU
Ha 3BI/J 6e3 npossiB CB - 1,06 r/n (1.02; 3.2)
Ta MOKa3HWKaMM y KOHTPONbHIN rpyni — 1,42 r/n
(1.2; 4.0), p<0.001. PiBHi UMPKYNIOUYMX IMYH-
HMUX KOMMEKCIB Yy rpyni xsopux Ha 3BI[J 3 npo-
siBaMn BTOpUHHUX CB ctaHoBunn 6,82 r/n (5.5;
9.4), wo 6yno nos’s3aHe 3 HEPPOTUYHMUM CUH-
OPOMOM Y HUX, i 6ynu ictoTHO BUwmMK (p<0.01)
NOPIBHAHO 3 rpynoto KoHTponto — 4,52 r/n (3.5;
7.0) Ta rpynoto xBopux Ha 3BI[ 6e3 nposBiB
BTOpMHHUX CB - 3.42 r/n (1.5; 7.0), p<0.001.

Clinical case with literature review

BuasneHnn BiporigHmin  cnabkuii  3BOPOT-
Hili  KOpensiuinHMi  3B'A30K  MiX  KinbKi-
CTIO perynartopHux T-knitnH (CD45+CD4+
CD25brightCD127neg) Ta UJ1-10. KoediuieHT
kopensauii KenHganna Tau = -0.364, Ha piBHi
3HaummocTi p=0.04 B rpyni xBopux Ha 3BI[]
6e3 nposBiB BTOpMHHMX CB.

CuHapoM kpionaTii — iMyHO3anexHui npo-
uec, obyMoOB/IEHMI HASABHICTIO B CMpOBaTLUi
KpoBi naTtonoriyHux 6inkie (kpiornobyniHise),
AKi MOXYTb YTBOPIHOBaTW HEPO3UYMHHI KOMI-
nekcu (KpionpeuunitTatv) npu Temnepatypi
HUXUiN 3a 37 °C [12]. KpiornobyniHu — npu-
3BOAATb A0 YTBOPEHHS TpoM603iB HeBenu-
KMX KPOBOHOCHWUX CYAWH, pO3TallOBaHWUX Ha
nanbusaX pyK i Hir B XONIOAHY MOPYy POKY Ta
3YMOBJIIOIOTb MOSABY XapaKTEPHOro BUCUNY Ha
WKipi. HasBHicTb KpiornobyniHie € nposiBamu
NOCTBIPYCHUX YCKNaAHEHb, i NPOABAAIOTLCA
BOHW BTOPUHHUMU CUCTEMHWUMWU BacCKyJiTaMu
[3, 13]. KniniuHO y 24 (77.4%) XxBOpuMX Ha
3BIJ 3 nposiBamu BTOpUHHMX CB 6yna 3a-
dikcoBaHa kpiornobyniHemia, y 21 (67.7%)
XBOporo — kpiodibpnHoreHemisa. Pe3synbTaTtn
HaBeaeHi B Tabnuui 3.

PesynbTatn pgocnigxeHHs 3acsigunnu (tabnu-
ua 3), wo kpiornobyniHm 6ynu niagBuLLEHUMU
B 24 (77.4%) nauieHTiB; npoba Ha iCTUHHY
X0M0A0BY npeuunitadito 6yna no3uTMBHaA B
21 (67.7%) xBoporo. Cepen 11 nauieHTiB i3
cnHapomoM PeriHo B 9 (81,8%) 6ynu BUABNEHI
NO3UTUBHI KPiOrnobyniHu.

Tabanysa 2

PiBHi LUMPKY/IIOIOUYNX IMYHHUX KOMIJIEKCIB Ta KOMIMOHEHTY KoMmnsieMeHTy C3
Yy 3a0poBux 0cCi6 Ta xBopux Ha 3BI[] 3 Ta 6e3 nposiBiB BTOpHHUX CB (M £ m)

K BI B (n=31 BI B
MokasHuk, ow(rgggt(:)r;a F;i)yna 3BIA 3 sz(n 31), 3(n=D'2f63§3 ;:3
OAVHNLSA BUMIpY : ! Pi Pis Py
1 2 3
UIK, r/n 4.52 (3.5; 7.0) 6.82 (5.5; 9.4) 3.42 (1.5; 7.0) p<0.01 - p<0.001
C3, r/n 1.42 (1.2; 4.0) 0.71 (0.2; 1.3) 1.06 (1.02; 3.2) | p<0.001 - p<0.01
Tabnuys 3

KinbKiCTb MO3UTUBHUX iMYHOJIOTiYHMX X0/1040BUX NPO6
y xBopux Ha 3BI[] 3 nposBamu CB (%)

Bug ob6cTexxeHHs KinbKicTb KinbkKicTb 06CcTEXEHNX 3 NMOKasHMKaMm,
ob6CcTeXeHnx BULLUMMW 3@ HOPMY
Mpoba Ha icTMHHY xonoAoBy npeuunitauito (kpiodibpuHoreH) 31 21 (67.7%)
CnekTpodoTOMETPMYHE BU3HAUEHHS KpiornobyniHis 31 24 (1 77.4%)
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Levels of circulating immune complexes and complement component C3

Clinical case with literature review

Table 2

in healthy individuals and patients with CVID with and without manifestations
of secondary SV (M £ m)

. its of Control group CVID with SV CVID without SV
Indicator, units o (n=20), p, (n=31), p, (n=23), p, P> P P,_5
measurement
1 2 3
CIC, g/I 4.52 (3.5; 7.0) 6.82 (5.5; 9.4) 3.42 (1.5; 7.0) p<0.01 - p<0.001
C3, g/l 1.42 (1.2; 4.0) 0.71 (0.2; 1.3) 1.06 (1.02; 3.2) p<0.001 - p<0.01
Table 3

The number of positive immunological cold tests in patients with CVID with SV (%)

- Number Number of examined people with

No. Type of examination of examined people indicators higher than the norm
1 True cold precipitation test (cryo-fibrinogen) 31 21 (%)
Spectrophotometric determination of cryoglobulins 31 24 (%)

According to the table, the complement sys-
tem indicators were significantly (p<0.01)
lower at 0.71 g/I (0.2; 1.3) in patients with
CVID showing SV symptoms compared to
those with CVID without SV symptoms - 1.06
g/1 (1.02; 3.2) and the control group indicators
at 1.42 g/l (1.2; 4.0), p<0.001. The levels of
circulating immune complexes in patients with
CVID showing secondary SV manifestations
were 6.82 g/l (5.5; 9.4), linked to their ne-
phrotic syndrome, and were significantly high-
er (p<0.01) than those in the control group at
4.52 g/l (3.5; 7.0) and CVID patients without
secondary SV manifestations at 3.42 g/l (1.5;
7.0), p<0.001.

A confirmed weak inverse correlation was
identified between the number of regulatory T
cells (CD45+CD4+CD25brightCD127neg) and
IL-10. Kendall’s correlation coefficient Tau=-
0.364, with a significance level of p=0.04 in
the group of patients with CVID without sec-
ondary SV manifestations.

Cryopathy syndrome is an immune-dependent
process resulting from the presence of patho-
logical proteins (cryoglobulins) in the blood
serum. These proteins can form insoluble
complexes (cryoprecipitates) at temperatures
below 37 °C [12]. Cryoglobulins cause throm-
bosis in small blood vessels on the fingers and
toes during cold weather, leading to a distinc-
tive skin rash. The presence of cryoglobulins is
a manifestation of postviral complications and
is manifested by secondary systemic vasculitis
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[3;13]. Clinically, 24% of patients with CVID
and secondary SV symptoms had cryoglobu-
linemia, while 21% had cryofibrinogenemia.

The results are presented in Table 3.

The study results indicated (Table 3) that
cryoglobulins were elevated in 24%; the test
for true cold precipitation was positive in 21%
of patients. Out of 21 patients with Raynaud’s
syndrome, 11 (80.7%) tested positive for
cryoglobulins.

The correlation analysis revealed a signifi-
cant (p<0.05), moderate positive relationship
(r=0.62) between cryoglobulins and hyperim-
munocomplexemia in patients with CVID ex-
hibiting secondary SV symptoms.

Therefore, the analysis can conclude that el-
evated cryoproteins and active vascular and
cutaneous syndromes in patients with CVID
who show secondary SV manifestations are
pathogenetically linked. Elevated cryoglobulin
levels are linked to a rise in circulating immune
complexes in these patients. Subsequently,
this leads to the development of secondary
cryo-vasculitis and Raynaud’s syndrome, en-
hancing disease activity and inflammation.

Thus, we discovered that in CVID patients
showing active clinical and laboratory signs
of secondary SV, the median count of T-reg-
ulatory lymphocytes was significantly lower
than in CVID patients without secondary SV
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KopensuinHmnii aHania nokasaB BiporigHui
(p<0,05) Nno3nTMBHMI 3B'930K CEpPEAHbOI CUNKU
(r=0.62) mix kpiornobyniHamu Ta rinepiMmyHo-
KOMMJieKkceMi€eo B XBopux Ha 3BI/[ 3 nposBaMu
BTOpUHHUX CB.

Ha ocHoBi npoBeAeHOro aHanisy MoXHa 3po-
6UTU BUCHOBOK, WO MATOreHEeTUYHO B3aE-
MOMoOB’A3aHi MiXk coboto HasABHICTb NiaBuULLE-
HUX KpIionpoTeiHiB 3 aKTUBHUM CYAMHHUM Ta
KyTaHHMM CuUHApOMaMu y XBOpux Ha 3BI[J 3
nposiaMmu BTOpUHHUX CB. MMiaBULWEHHS piBHIB
KpiornobyniHiB  acouitoloTbCa 3i 3pOCTaHHAM
LMPKYOUYNX IMYHHUX KOMMJIEKCIB Yy Takux
XBOPUX, LLO CBOEID YEPror 3yMOB/OE HOpMYy-
BAaHHSA BTOPWHHOIMO KpioBacKy/iTy Ta CUHAPO-
My PelHOo, 36inblyloyn aKTUBHICTb 3aXBOpPIO-
BaHHS Ta 3anasbHMN NpoLec.

OTXe, MU BUSABWUIN, LWLO B rpyni XBopux Ha 3BIA
3 aKTUMBHMMW KAiHIYHMMKW Ta nabopaTOpHUMU
O3HaKaMu BTOpPUHHUX CB cepeanHHa KilbKiCTb
T-perynatopHux nimdoumTisa 6yna BiporigHo
HMXXYOK MOPIBHAHO 3 XBOpMMM Ha 3BI[ 6e3
nposiBis BTOpUHHUX CB, WO MoOXe CBigYUTH
NPO BWUCHaXeHHHA perynartopHMX MeXaHi3MiB
iMYHHOI BignoBidi. 3HWXeHHS @YHKUioOHaNb-
HOI aKTMBHOCTI T-perynstopHux niMdounTis
y XBopux Ha 3BIJ 3 o3Hakamu BTOpMHHUX CB
KopentoBano 3 6iNbll aKTUBHUM 3HUXEHHSAM
piBHS 1J1-10 Ta niaBuweHHs piBHA 11-6 y wil
rpyni XBopux, MopiBHAHO 3 xBopuMu Ha 3BI]
6e3 BTOpuHHMX CB. BogHouac 6yno 3a3HaveHe
BiporigHe nigBULLEHHSA KinbkKOoCTi T-xennepis,
a TaKoX BUsABMeHa binbll akTUBHA eKChnpecis
MapKepiB paHHbOT akTuBaLii T-xennepis y rpy-
ni xeopux Ha 3BI[ 3 nposiBaMn BTOpnHHUX CB,
NOPIBHSAAHO 3 rpynol XBOopux 6e3 03HaK BTO-
puHHUX CB. MNMOKa3HUKN CUCTEMU KOMIMSIEMEH-
Ty 6ynu 3Hauyle HMxX4YnMMmM, a piseHb LIK 6yB
iCTOTHO BULWKNM Yy 0BCTEXeHUX XBOpuX Ha 3BIA
3 nposiBaMu BTOPUHHUX CB nopiBHAHO 3 XBO-
pumMmun Ha 3BI 6e3 npossiB BTOpMHHMX CB.

O6roBopeHHA

Hun3ka reHeTUYHnx i MexaHidHuMX aedekTiB
MOXe Npu3BecTU A0 AedeKkTHOI dyHKuii T-pe-
rynNsaTOPHUX KITUH 4yepe3 aediuuT 4acToTu
abo dyHkuii uiel cybnonynauii Taknmx KAiTUH
[14]. T-perynatopHi nimdboumtn BigirpatTb
LeHTpasibHy posib Yy NIATPUMAHHI camoTone-
PaHTHOCTI Ta 6epyTb y4acTb Y 3HMXEHHI pery-
nauii iMyHHoI Bignosiai. BeBa)kaeTbcs, WO OC-
HOBHMM MeXaHi3MOM € MIXKKJ/ITUHHUA KOHTaKT,
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L0 NPU3BOAUTL A0 NPUrHIYEHHSA, onocepenko-
BaHOro T-perynaTopHUMK KiTUHAMN. A TakKoxX
BNIMB Ha iMyHoperynauito 1J1-10, wo Bupo-
6nstoTe T-xennepu 3,17 tuny [15; 16].

Mormile I. et al. aprymeHTOBaHO nosigoMunun,
Wwo xBopi Ha 3BI[ 3 aBTOIMYHHMUM 3aXBOpHO-
BAaHHAM Mann 3HAa4yHO 3HMXEHY 4YacToTy T-pe-
rYNSTOPHUX KNITUH Y NepUdEPUYHIl KPOBI, WO
CYMpOBOAXYBAIOCHA 3HNXEHHAM IHTEHCUBHOCTI
ekcnpecii Foxp3. PiBeHb TGF-B y xBOopuX Ha
3BIJ He Bigpi3HABCA Big Takoro y rpyni 340-
poBux 0Ci6, ToAi AK Kinbkicte 1J1-10 6yna no-
MITHO 3HMXeHa y xBopux Ha 3BIA [4]. Y Ha-
LWOMY AOC/IAXEHHI He nuwle BiACOTKOBA, ane i
abcontoTHa KinbKicTb T-perynaTtopHUX KAiTUH
BiAPI3HANUCL Y rpynax NopiBHAHHA. Bbyno Bu-
SABJIEHO CYTTEBY Pi3HMUIO MiX Bunagkamu 3BIA
6e3 Ta 3 nMposBaMM CUCTEMHUX BACKYyAiTiB, a
0Ccob6MBO MNOPIBHAHO 3i 340poBMMM Ocoba-
MuU. PesynbTaTn nonepegHix gocnigxeHo 6ynu
cynepeynmBmMU i HaWi JaHi MOXYTb 3acBigyn-
™, Wwo T-perynatopHi nimdountn, a ocobnu-
BO iXHS (PyHKUiOHasbHa aKTUBHICTb, Bigirpa-
I0Tb BaXJ/IMBY pOJib B iMyHonaTtoreHesi 3BIA 3
(OpMyBaHHSAM KNIHIYHUX MNPOSBIB BTOPUHHUX
CUCTEMHUX BacKyniTiB. Hacamnepes ue crocy-
€TbCH PO3BUTKY arpecMBHOro KyTaHHOrO CUH-
APOMY, aBTOIMYHHOI reMoNiTUYHOT aHeMil, a Ta-
KOX BTSFHEHHS B MATONOr4YHUMA NPOLEC HUPOK
y uMx XBopux, ocobnueo y nauieHTiB 3 CHYB.
InTepnenkin 10 Bigirpae KNO4YOBY Ta CKNagHy
pofib Y peryntoBaHHi aganTUBHOI iIMYHHOI Bia-
nosiai. Yepes CBOK NAENOTPONHY NPUPOAY BiH
CTBOPIOE TpyAHOLWi y BNpoBaaXeHHi 1J1-10-mo-
Ayniodoi Tepanii B KAiHiYHY npakTtuky [10;
11]. BogHouyac nigxoamn, cnpsiMoOBaHi Ha Lisibo-
By ekcnpecito 1JI-10 B aHTUreH-cneunmdivyHmnx
T-kniTMHax, 3okpeMa creymdiyHa iMmyHoTepa-
nigs aBTOIMYHHUX 3axXBOPlOBaHb, AEMOHCTPY-
IOTb MEPCNEeKTUBHI pe3yibTaTh Ha NOYaTKOBUX
eTanax gocnigaxeHb [15]. CuctemHe 3ananeH-
Ha y XBopux Ha 3BI[ 3 nposBaMn BTOPUHHUX
CUCTEMHUX BAaCKYNITiB — Le CKNaaHWi npouec,
B SIKOMYy 6epyTb y4yacCTb AecAaTKu Mosnekyn. Y
6inbwocTi gocnigXXeHb BUKOPUCTOBYHOTb ABa
dyHKUiOHanbHO NoB’A3aHi 6iomapkepu — uUn-
TOKiH iHTepnerkiH 6 (LJ1-6) i 6inok roctpoi
¢dasun C-peaktuBHuin 6inok (CRP), BupobneH-
HA AKUX Yy nediHui cTuMyneTeca 1J1-6. 1J1-6 €
NIEAOTPONMHUM LUTOKIHOM i3 LUMPOKUM Crek-
TpoM 6i0N0riyHOi aKTUBHOCTI NMpW 3anasneHHi,
iIMyHHIN perynsuii, KpOBOTBOPEHHI Ta OHKoOre-
He3i [16; 17]. dekinbka iMyHHUX i HEIMYHHUX
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manifestations, suggesting a depletion of the
immune response’s regulatory mechanisms.
In patients with CVID and secondary SV, the
reduction in the functional activity of T-regula-
tory lymphocytes was associated with a more
pronounced decrease in IL-10 levels and an
increase in IL-6 levels compared to patients
with CVID without secondary SV. In addition,
the number of T helpers and the expression of
early T helper activation markers were more
active in the group of CVID patients showing
secondary SV symptoms than in the group
without secondary SV signs. The complement
system indicators were notably lower, and the
CIC level was considerably higher in CVID pa-
tients with secondary SV symptoms than in
those without such symptoms.

Discussion

Various genetic and mechanical defects can
result in impaired T regulatory cell function
due to a deficiency in the frequency or function
of this cell subpopulation [14]. T-regulatory
lymphocytes are crucial for maintaining self-
tolerance and participating in the immune
response’s down-regulation. The primary
mechanism is believed to be cell-to-cell
contact, resulting in suppression mediated by
T-regulatory cells. Additionally, the impact on
the immunoregulation of IL-10 produced by
type 3 T helper cells [15;16].

Alsina L. et al. It was stated that CVID patients
with an autoimmune disease exhibited a
notably lower frequency of T-regulatory cells in
their peripheral blood, along with a reduction
in Foxp3 expression intensity. The TGF-B level
in CVID patients was similar to that in healthy
individuals, whereas the IL-10 level was
significantly lower in CVID patients [4]. In our
study, the percentage and absolute number of
T-regulatory cells differed in the comparison
groups. A significant difference was noted
between CVID cases with and without systemic
vasculitis symptoms, especially in comparison to
healthy individuals. Previous studies have shown
conflicting results, and our data might indicate
that T-regulatory lymphocytes, particularly
their functional activity, are crucial in the
immunopathogenesis of CVID, leading to clinical
manifestations of secondary systemic vasculitis.
Primarily, this relates to the development of
aggressive cutaneous syndrome, autoimmune
hemolytic anemia, and the involvement of the
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kidneys in the pathological process in these
patients, particularly those with SLE. Interleukin
10 has a crucial and intricate role in managing
the adaptive immune response. Its pleiotropic
nature poses challenges for integrating IL-10-
modulating therapy into clinical practice [10;
11]. At the same time, approaches aimed at
targeting IL-10 expression in antigen-specific
T cells, particularly specific immunotherapy of
autoimmune diseases, are showing promising
results in the initial stages of research [15].
Systemic inflammation in CVID patients showing
signsof secondary systemicvasculitisisacomplex
process that involves numerous molecules. Most
studies use two functionally related biomarkers:
the cytokine interleukin 6 (IL-6) and the acute
phase protein C-reactive protein (CRP). IL-6
stimulates the production of CRP in the liver.
IL-6 is a pleiotropic cytokine with a wide range
of biological activities in inflammation, immune
regulation, hematopoiesis, and oncogenesis
[16;17]. Several immune and non-immune
cells, such as monocytes, endothelial cells, and
mesangial cells, can produce and secrete IL-6.
B cells can also contribute to IL-6 production,
primarily through an autocrine-paracrine
mechanism [6]. Among its various biological
activities, IL-6 triggers the production of acute
phase response proteins by hepatocytes and
promotes the maturation of B cells into antibody-
producing cells, resulting in immunoglobulin
synthesis in vivo [6;17]. Therefore, the
uncontrolled excessive secretion of IL-6 results
from inflammatory and antibody-mediated
autoimmune diseases, where increased serum
IL-6 levels are associated with disease activity
[15, 17].

Conclusions:

1. Cutaneous syndrome (skin pain and burn-
ing, petechiae and papules on the upper and
lower extremities, hemorrhages), Raynaud’s
phenomenon, and nephrotic syndrome are
most aggressively manifested in CVID pa-
tients who show signs of secondary SV.

.C3 complement levels were notably lower,
while CIC, cryoglobulins, and cryo-fibrino-
gen levels were notably higher in CVID pa-
tients with secondary SV symptoms than in
those without such symptoms.

3.A notable rise in the number of T helpers
was observed, along with a more active ex-
pression of an early marker of T helper ac-
tivation in the group of CVID patients with
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KMiTUH, 30KpeMa MOHOUMUTIB, eHAoTesniaibHUX
KMITUH | Me3aHrianbHUX KNiTUH, 34aTHI BUPO-
6natn i cekperyBatn IJ1-6. B-KNiTUHM TaKoX
MOXYTb 6patm y4yacTb y BupobneHHi I1J1-6,
rnepeBa>xHo AaBTOKPUHHO-NapakpuUHHUM CMo-
cobom [6]. Cepen iHWKX BionoriyHMx akTuB-
HocTel IJ1-6 iHAYKYE CMHTEe3 6inKiB BiAMOBIAj
roctpoi ¢asu renatoumTamMm Ta AO3piBaHHS
B-KNITWH Y KNITUHK, WO NPOAYKYIOTb aHTUTING,
O NPU3BOAUTbL A0 CUHTE3Y iMyHOrnobyniHy in
vivo [6; 17]. OTxe, aM3perysboBaHa HaaNMLL-
KoBa cekpeuis 1J1-6 € pe3ynbTaToM 3anajbHUX
Ta onocepeaKoBaHUX aHTUTINAMU aBTOIMYH-
HMX 3aXBOPKBaHb, WO MNPU HUX NiABULLEHWNI
piBeHb IJ1-6 y cupoBaTLui KpOBi KOpPEoE 3 aK-
TUBHICTIO 3axBoptoBaHHsA [15; 17].

BucHoOBKM

1.KyTaHHu cnHapom (6inb Ta NedviHHA WwKipy,
netexii Ta nanynm Ha WKipi BEpXHiX Ta HUX-
HiX KiHUIBOK, remoparii), ¢peHoMeH PelHo Ta
HE@POTUYHUI CMHAPOM YacTilwe nposABs-
€TbCA Yy XBopux Ha 3BI[J 3 nposBaMu BTO-
puHHKUX CB.

2.Moka3sHnkn C3-koMnnemeHTy 6ynu 3Hauy-
Wwe Hux4mmm, a pisHi LIK, kpiornobyniHis

Clinical case with literature review

Ta KpiodibpnHoreHy 6ynun iCTOTHO BULLMMU
B obcTexeHnx xBopux Ha 3BI[J 3 nposBsa-
MU BTOPUHHUX CB NOpiBHAHO 3 XBOPMMWU Ha
3BIA 6e3 npossiB BTOpMHHMUX CB.

3.BugaBneHe BiporigHe nNigBULLEHHS KiNlbKO-
cTi T-xennepiB, a Takox 6inblW aKTMBHAa
€eKCrpecia paHHbOro MapKepa aKTusauil
T-xennepis y rpyni xsopux Ha 3BI[J 3 npo-
sABaMn BTOPUHHUX CB, NOpiBHAHO 3 rpynoto
XBOpux 6e3 03HaK BTOpUHHUX CB.

4.Y rpyni xBopux Ha 3BI/[ 3 akTUBHUMMW KiHIY-
HUMK Ta nabopaToOpHUMM O3HaKaMu BTOPUH-
Hux CB cepeaMHHa KinbKicTb T-perynarop-
HUX nimpoumnTie 6yna BIpOrigHO HUXYOKO
NOpiBHSAHO 3 xBOpuMK Ha 3BIJ 6e3 nposeis
BTOpUHHUX CB.

3HUXEHHS (PYHKLUIOHaNbHOI akTUBHOCTI T-pe-
rynaTopHux niMdoumTis y XxBopux Ha 3BI[J 3
BTOPUHHMMK CB acouitoBanocb 3i 3HUXEHHSAM
piBHS 1J1-10 Ta niaBUWweHHSM piBHSA 1J1-6 y wil
rpyni XBopux, NoOpiBHAHO 3 XxBopuMuK Ha 3BI]
6e3 BTOpMHHUX CB.
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secondary SV manifestations, compared to In patients with CVID and secondary SV, the
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patients who did not exhibit secondary SVI
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