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Pesiome

OcTtpbinn nenkos (OJ1) ABnAaeTca camol pacnpOCTPaHEHHOWN OMyXOMblo KPOBETBOPHOM
TKaHW B AeTCKOM Bo3pacTe. MiccnegoBaHne ummyHodeHoTNa 61acTHbIX KNeTOK NO3BO-
NAET He TOMbKO OMNpPefenvTb JIMHENHYI0O NPUHALNEXHOCTb OMYXOMNeBbIX KMETOK U Bbl-
ABUTb MMMYyHonornyeckuin sapuaHt OJ1, HO U MOHUTOPUPOBaTb pe3ynbTaTbl Tepanuu,
noateepxaatb peumamnebl. CoBpeMeHHaa MMMYHOorMyeckas Knaccudumkauma npegno-
naraeT UCnosib30oBaHMe CTaHAAPTU30BAHHOW NMaHENN MOHOKJIOHAJIbHbIX aHTUTEN, YTO No-
3BONIAET ONpeAenunTb NPONCXoXaeHVe bnacTHbIX KneTok 6onee yem B 98% cnyuaes OJ1.
Lenb. OueHNTb MMMYHONOTMYECKIA GeHOTUM OCTPOro Nelkosa y aeTen B fomenbckom
obnactu.

Matepuanbi n metogpl. icnonb3oBaHbl 06pasLbl KOCTHOrO Mo3ra 57 nayuneHToB. Miccne-
[l0BaHMe BbIMOJSHANOCH Ha NpoToyHoM UnTodntoopumeTpe FACS Canto Il. ina onpegene-
HUA NWHENHOW MPUHAANEXHOCTM OMYXONeBbIX KNETOK MCMOJib30Basacb CKPUHMHIOBasA
naHenb MOHOK/OHaNbHbIX aHTUTEN. B nocneaytoliem BbiNOMHANACL NOCTaHOBKa ANarHo-
CTUYECKOW NaHenu.

PesynbraTbl. [Inarto3 OJ1 66111 ycTaHOBMEH Y 57 NaumeHToB (35 ManbumKoB 1 22 eBOYKMN).
Yactota OJI1 coctaBuna 89% (n=51), OMJ1 - 11% (n=6). bonbwmHcTeo OJU1 6bINN Npea-
CTaBneHbl B-kneTouHbiMu BapuaHTamm (92%, n=47), T-kneTouyHble BapuaHTbl BCTPEYaNnChb
B 8% cnyyaes (n=4). Cnyuan B-OJU1 Bkntouanu: Bl - 1 (2%), BIl - 41 (88%), Blll - 4 (8%),
BIV - 1 (2%, n=1). B rpynne B-OJ1J1 abeppaHTHOCTb BbifBNIeHa Yy 22 NauneHToB (47%) u
BKJItoYana koakcnpeccmto CD123, CD13, CD25, CD33, CD65, cyMPO, NG2. ina OMJ1 abep-
PaHTHOCTb XapaKkTepusoBanacbh akcnpeccuenn CD2, CD7, CD4, NG2, CD25. Cpegun 4 cnyva-
eB T-OJ1/1 abeppaHTHOCTb YCTaHOBMEHA Y 3 NaLMeHTOB B BuAe skcnpeccun CD10, CD33.
3aknioueHue. [lonyyeHHble gaHHble 0 YyacToTe BcTpevaemoctn OMJ1 w OJI/1 y peten B
lomenbckol obnacT coBnagatoT C JaHHbIMU NnTepaTypbl. YactoTa BcTpeyaemoctu Oy
feTel [0 5 NeT Bbllle, YeM B APYrUX BO3PACTHbLIX Fpynnax, Npu 3Tom cpeaun BapuaHTos OJ1
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yaule Bctpeyaetca BlI-OJ1/1. B 3HaumTenbHom yactu cnyyaes B-OJ1J1 onyxonb nmeet abep-
paHTHbIN GeHOTUM C KOIKCNpeccren MapKepoB APYTrX KNETOUHbIX IMHWIA.

KnioueBble cnoBa: ey, OCTPbIN NenKo3, UMMyHOGEHOTUNUPOBaHWE, NPOTOYHAA LUTO-
meTpuA

Yarets Y.""2, Pugacheva J.!, Sachilovych D.", Romashevskaya I."2, Choduleva S.2,
Demidenko A.", Mitsura E.!

! Republican Scientific and Practical Center for Radiation Medicine and Human Ecology,
Gomel, Belarus

2Gomel State Medical University, Gomel, Belarus

Immunophenotypic Characteristics of Acute Leukemia
in Children of the Gomel Region

Conflict of interest: nothing to declare.

Authors’ contribution: research conceptand design, editing - Yarets Y.; material collection, processing, text writing - Pugacheva J.;
material collection, processing, text writing — Sachilovych D.; research concept and design, editing - Romashevskaya |.; research
concept and design, editing - Choduleva S.; material collection, processing, writing text - Demidenko A.; collecting material,
processing, writing text — Mitsura E.

Submitted: 15.08.2022

Accepted: 25.10.2022
Contacts: artyut@mail.ru, gemd@mail.ru

Abstract

Acute leukemia (AL) is the most common hematopoietic tissue tumor in childhood. The
study of the immunophenotype of blast cells allows not only to determine the linear
affiliation of tumor cells and identify the immunological variant of AL, but also to monitor
the results of therapy, confirm relapses. Modern immunological classification involves
the use of a standardized panel of monoclonal antibodies, which makes it possible to
determine the origin of blast cells in more than 98% of AL cases.

Purpose. To evaluate the immunological phenotype of acute leukemia in children in the
Gomel region.

Materials and methods. Bone marrow samples from 57 patients were used. The study
was performed on a FACS Canto Il flow cytometer. To determine the linearity of tumor
cells, a screening panel of monoclonal antibodies was used. Subsequently, the diagnostic
panel was installed.

Results. AL was diagnosed in 57 patients (35 boys and 22 girls). The frequency of ALL was
89% (n=51), AML - 11% (n=6). The majority of ALL were represented by B-cell variants
(92%, n=47), T-cell variants occurred in 8% of cases (n=4). B-ALL cases included: Bl —
1(2%), Bll — 41 (88%), Blll — 4 (8%), BIV - 1 (2%, n=1). In the B-ALL group, aberrations were
detected in 22 patients (47%) and included co-expression of CD123, CD13, CD25, CD33,
CD65, cyMPO, NG2. For AML, aberration was characterized by the expression of CD2, CD7,
CD4, NG2, CD25. Among 4 cases of T-ALL, aberration was found in 3 patients in the form
of expression of CD10, CD33.

Conclusion. The obtained data on the incidence of AML and ALL in children in the Gomel
region coincide with the literature data. The incidence of AL in children under 5 years of

412 "Hematology. Transfusiology. Eastern Europe", 2022, volume 8, N2 4



OpurrHanbHble nccnefoBaHmsA. HayuHble nybnvkaumm
Original researchs. Scientific publications “

age is higher than in other age groups, while BlI-ALL is more common among AL variants.
In a significant proportion of B-ALL cases, the tumor has an aberrant phenotype with co-
expression of markers from other cell lines.

Keywords: children, acute leukemia, immunophenotyping, flow cytometry

B BBEJAEHWE

OcTpbiin nerikos (OJ1) aBnaeTca camoin pacnpoCcTpaHEHHON ONyXOsbio KPOBETBOPHOM
TKaHW B AETCKOM BO3pacTe M CocTaBnsaeT OGonee TpeT OHKONOrMYeckmnx 3aboneBaHui
y geten. Octpbin numbobnacTHbil nenko3s (OJ1/1) 3aHnmaeT go 90% cnyuaes OJ1, n3 Ko-
TOpbIX B-nnHenHbIN BapuaHT BcTpeyaetca y 85-90% naumeHToB. OCTpbIi MUENOVAHbIN
nenko3 (OMJ1) coctasnaet okono 1/5 Bcex OJ1 y getein. Yactota OMJ1 yBennumsaetca ¢
BO3pacToM pebeHKa, JoCTraa MakcCumyMa y B3pOocCbiX.

Ha cerogHAwHWN aeHb 6narofapa pa3paboTke U BHEAPEHWIO HOBENLWMX ANArHOCTU-
YeCKMX TEXHOOIMIA, UCMONb30BaHUI0 COBPEMEHHbIX MPOTOKOJIOB eyeHns obLas 5-net-
HAA Bb)KMBAaeMOCTb NaLMeHTOB cocTaBnsaeT 6onee 75% cnyyaes [1].

CoBpemeHHan KnaccmoukaumoHHaa cuctema BO3 onyxoneii KpPOBETBOPHbLIX U TUM-
donaHbIX TKaHel co3faHa Ha OCHOBe OObeiHEHHOrO aHanm3a KNMHUYEeCKnx, LUToMop-
donornyecknx, MIMMyHOPEHOTUNNYECKUX N LUUTOreHeTUYeCKnX AaHHbix [2]. Onpepene-
HUe MMYHONOIMYeCKNX BaprMaHTOB Jlellko3a MPOBOAAT COrnacHo Kputepuam European
Group for the Immunological Characterization of Leukemias (EGIL) [3].

NmmyHobeHoTMNMpOBaHWe HGnacTHbIX KNeTOK ABNAETCA onpeaensalwmm MOMEHTOM
B AgnarHoctuke OJ1, ux Knaccupmkaumm B COOTBETCTBUN C IMHENHON NPUHAANEXHOCTbIO
n ctagren audpdepeHUnpPoBKN NENKEMUUYECKUX KNETOK, a TaKkKe BblgeneHUn NporHoctu-
YeCKM BaXKHbIX NOATMNOB, BbI6Ope MEeTO0B PaLMOHANIbHOTO NeYeHUA 1 ero MOHUTOPWH-
ra. YuntbiBaa npucyTcTaue 60nblUoro Konnyectsa MMMyHOPEHOTUNMYECKUX MapKepoB
Ha pa3fIMUHbIX KneTkax, ocoboe 3HaueHne OyaeT nMeTb ONTUManbHbIA noabop nabopa-
TOPHOW NaHeNn MOHOKJ/IOHAJIbHbIX aHTUTEN, NO3BONAIOLNX TOYHO ONpeAennTb IMHENHYI0
NPUHagNeXHoCTb, cTaguio anddepeHUNPOBKN N GYHKLMOHANIbHOE COCTOAHME KIETKMU.
C npyroi CTOpoHbI, BbiAiBNeHUe cnelmduyeckoro npoduna MembpaHHbIX 1 LMToNNasma-
TUYECKMX aHTUTeHOB 61IaCTHbIX KNETOK MUENIOVAHOMO Uan NMMPOVAHOrO NPOUNCXOXKAe-
HWA JaeT BO3MOXKHOCTb 3apaHee npefnonaratb Hannune onpeaeneHHoN reHeTuYecKom
aHomanuu, yto obneryaeT 3afavy AnA AabHENWNX reHeTUYECKUX NCCeloBaHniA U Cro-
cobcTByeT 6onee 6bICTPOMY YCTaHOBNEHMIO AMarHosa [4].

Bbllwecka3zaHHOe onpefenaeT akTyalbHOCTb HAaCTOALLEro NCCefoBaHNA, KOTOPOe Ha-
npaeJsieHo Ha aHann3 0CobeHHOCTe MMMYHOPEHOTMMA NTENKO3HbIX KIETOK.

B LIE/Ib NCCNEJOBAHWA
OueHNTb MMMYHOOrMYEeCKUn GeHOTUMN OCTPOro nerkosa y aeTen B flomenbckomn 06-
nactu.

B MATEPWAJIbl U METObI

O6beKkTOoM nccnepoBaHna 6binm 57 o6pasuLoB KOCTHOrO mMo3ra nauy/eHToB AeTCKOro
Bo3pacTa (ot 15 gHewn go 15 net, meamnaHa Bo3pacTa 4 roaa), NOCTYNMBLLMX Ha CTaLMo-
HapHoOe neyeHne B OHKOreMaTosiornyeckoe otaeneHve ana geten 'Y «PecnybnvkaHckumin
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Ta6nuua 1

MaHenb CKPMHUHIOBbIX MOHOK/TOHANbHbIX AHTUTEN U UX XapaKTepucTuka
Table 1

Panel of screening monoclonal antibodies and their characterization

CD-mapkep | XapaKTtepmucruka
CD45 06w NeKoUMTapHbIN aHTUreH. Icnonb3yeTca Npu OCTPbIX Neiko3ax ANf pasrpaHnyeHmns
reita 6GnacTHbIX KNETOK
cD10 O6wwin aHTreH OJ11. HeliTpanbHas sHgonenTugasa. MpucyTcTByeT Ha MOBEPXHOCTY PaHHMX
NUMPONAHDIX KNETOK U CYXNUT ANA naeHTndukaymm common-B neiikosa
D19 JInHeiHbI MapKep Bcex B-numdboumnToB. IKcnpeccus obHapy»KMBaeTcA Ha CTagnn
Npo-B-KNeTkn 1 coxpaHAeTcA Ha NPOTAXEHUN BCel Xu3Hn B-numdounta
CD34 AHTVreH reMono3TUYECKNX CTBOJIOBbIX KNETOK 1 KNeTOK-MpeALecTBEHHNKOB
CD33 Mapkep mmenoungHoro psaa
CcD117 JINHeHO He orpaHNYeHHbIN MapKep
CD4 Mapkep T-kneTok, MapKep MOHOLMTapHOrO pAga
CcD7 T-KNneTouHbIV aHTUreH
Ta6bnuua 2
Ucnonb3syemble mapKepbl (cenektnsHoe reiitTuposanue no CD45)
Table 2

Markers used (CD45 selective gating)

Knaccbl mapkepoB MoHoKnoHanbHble aHTUTENa

LinTonnasmartunyeckune mapkepbl

(no3mTMBHaA sKkcnpeccnsa — He MeHee 10% KNeTokK) cyCD3,cyCD22,cyCD79a,cyMPO,cylgM, cyTdT

CD2, CD3,CD5,LD7,CD10,LD19,CD20,CD11c¢
CD11b,CD13,CD14,CD15,CD33,CD64,CD65,
CD117,CD34, CD56, HLA-DR

MNoBepXHOCTHbIE MeMbpaHHble MapKepbl
(no3mTMBHaA aKkcnpeccna — He MeHee 20% KNeTokK)

[lononHuTenbHble Mapkepbl 4na T-nuHum CD1a,CD4,CD8,TCR a/B, TCRy/S, CD99
[lononHuTenbHble MapKepbl Ans B-nuHun Kappa chain, Lambda chain, CD24,CD22
[lononHutenbHble MapKepbl AN MAEIOMAHON INHUN CD71,CD61, CD42b, CD235a,CD36

JlononHuUTeNbHbIE MapKepPbl /19 BbIABIEHNSA NENKO3-aCco-

LMNPOBaAHHOIO GpeHoTMNa (D38, (D90, CD123

HayYHO-NPaKTUYECKUIN LeHTP paaraLOHHOWN MeULMHbI U SKOMoriy Yenoseka» B 2017-
2021 rr. Bcem nayueHTam 6bin yctaHosneH gnarHo3 OJ1 Ha ocHoBaHUM Mopdonornyecko-
ro uccnefoBaHUA KOCTHOrO Mo3ra.

NmmyHobeHOTMNMPOBaHME BbIMOMHANOCL Ha NPOTOYHOM UmTodnoopumerpe FACS
Canto Il, ocHaleHHOM Tpemsa nasepamm 488 HM, 633 HM, 405 HM (Becton&Dickinson, CLUA),
METOAOM 8-LIBETHOWN MPOTOYHON LIUTOMETPUN, aHaNMN3 NOyYeHHbIX JaHHbIX MPOBOAUNCA
B npunoxeHnn BD FACSDiva 6.1.3. Ina nepBnYHOro onpegeneHuna nMHenHon npuHag-
NEXHOCTY OMNyXoneBblX KNeTOK U Bbibopa AanbHenwen AMarHoCcTMyeckor naHen MoHo-
KNOHanbHbIX aHTUTEN NCNoNb3oBanack NpefBapuTesibHas CKPMHUHIOBaA NaHenb, pa3pa-
60TaHHaA B KINMHUKO-ANarHoctniyeckom nabopatopun 'y «PHIL, PMu3Y4» 1 Bkntovatowan
OCHOBHble MapKepbl ana auddepeHUnpoBku NumdbounaHon 1 muenongHon nuHnm: CD19,
CD34, CD7,CD33, CD45,CD10,CD117,CD4 (1abn. 1).

MNMocne ycTaHOBNEHMA C MOMOLLbIO CKPUHWMHIOBOWM NaHenu MUHUM NENKO3HbIX KIEeTOK
Ha cnepgyioLlem 3Tane 1crnosib30Banuch AONONIHUTENbHbIE NAaHENN MOHOK/IOHAMNbHbIX aH-
TiTen (Tabn. 2).
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B PE3YJIbTATbI 1 OBCYXOEHNE

XapaKTepucTUKM MONyYeHHbIX UMMYHODEHOTUMOB pPa3HbIX KNeTOYHbIX fnHui OJ
npegcTaBneHbl B Tab. 3.

OunarHo3 OJ1 6bin ycTaHoBnREH y 35 ManbumkoB u 22 fesoyek. Yactota OJ1J1 coctaBuna
89% (n=51), OMJ1 = 11% (n=6). bonbwmnHcTBo OJ1J1 GBI NPeACcTaBNEeHbl B-kKneTouHbIMN
BapuaHTamn (92%, n=47), T-KneTouHble BapuaHTbl BCTpeyanucb B 8% cnyyaes (n=4)
(pnc. 1).

Yawe Bcero OJ1 6bin AMarHOCTMpPOBaH B rpynne fetelt B Bo3pacte ot 0 go 5 net —
34 cnyvas, cpegmn Hux B-nuHenHbin OJJT coctaBun 32 cnyyaa n OMJ1 - 2. B Bo3pacTtHom
rpynne ot 10 go 15 neTt BbiABNeHo 18 cnyyaes OJ1 (B-OJUT - 12, T-OJJ1 - 3, OMJ1 - 3), oT 6
[0 9 net - 4 cnyyasa OJ1 (B-OJ1J1 - 3, T-OJ1/1 - 1), B BO3pacTe cTapue 15 net - 1 cnyyan OMJ1.

Cnyuan B-OJUJ1 pacnpepenunucs cnegytowmm o6pasom: Bl - 1 (2%), Bll — 41 (88%), Blll -
4 (8%), BIV -1 (2%, n=1) (puc. 2).

MN3BecTHO, uTo Nnenkemunyeckme 6nactol npu B-OJUJT MoryT geMoHCcTprpoBaTb MMMYHO-
deHoTUNnUeckne abeppaunu, 4to onpeaensaeT Ux IeNKo3-acCoLUNPOBAHHDBIN GeHOTUM 1
BK/TIOYAET aCUHXPOHHYIO 3KCMpeccuto (0AHOBPEeMEHHas 3KCMPeCCUMsa aHTUFEeHOB Pa3HbIX
ctagun anddepeHUMpPOBKK), abeppaHTyo SKCNpeccuio MuenonaHbix mapkepos (CD13,
cyMPQ, CD33, CD15) nnu T-nnHenHbix Mapkepos (CD2, CD3, CD4, CD8, CD5), ysennueHue
UIIN CHPKEHME KCNPeccmm cneunduyecknx Mmapkepos [5].

Ta6bnuuya 3
BapuaHnTbi OJ1 n ux uMmyHopeHoTUNNYecKne npopunmn
Table 3
OL variants and their immunophenotypic profiles
BapuaHT CKpPVMHMHroBble MapKepbl JononHutenbHble (NoATBEpPXKAAIOLME) MapKepbl
B-nuHeiHbin OJN CD19+, CD10+ Kappa chain, Lambda chain, CD24, CD22
T-0N1n CD7+, CD4+ CD1a, CD4, CD8, TCR a/B, TCRy/§, CD99
oMNn CD117+, CD33+ CD71,CD61, CD42b, CD235a, CD36
OMJT; 11% T-O1N1; 8%
Onn; 89% B-OJ11; 92%

Puc. 1. CTyKTypa BapnaHTOB OCTPOro Jielfiko3a y ieTell No pesynbTaTaM MUMMYHOpeHOTUNNPOBaHNA
Fig. 1. The structure of variants of acute leukemia in children according to the results
of immunophenotyping
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BIV-OJ11; 2%
BI-OJUT; 2%

BIII-OJ111; 8%

BII-OJ1J1; 88%

Puc. 2. CtpyKkTypa BapuaHToB B-OJ1J1 no pesynbratam uMmyHo¢peHOTMNPOBaHUsA
Fig. 2. The structure of B-ALL variants according to the results of immunophenotyping

B rpynne B-OJ1/1 abeppaHTHOCTb Obina BbiABAeHa y 22 nauueHToB (47%). VI3 Hux -y
6 NaLMeHTOB OTMeYanacb KO3KCNpeccus OAHOBPEMEHHO Honee OAHOro HENMUHENHO Cre-
undryeckoro mapkepa. Yaue Bcero obHapyxmBanacb Koakcrnpeccus CD123 - 12 cayya-
eB, CD13 - 9 cnyyaes, CD25 - 3 cnyuas, CD33 - 2 cnyyana, CD65 - 1 cnyyan, cyMPO -
1 cnyyan, NG2 - 1 cnyvai (gaHHble npuBefeHbl 6e3 yyeTa coueTaHUA KOIKCNPeccun He-
CKOJIbKMX MAapKepOoB B OAHOW onyxonu) (1abn. 4).

Cpegan 6 cnyyaes OMJ1 abeppaHTHOCTb Gbifia BbisiBfieHa y 4 NALMEHTOB 1 XapaKTepu-
3oBanacb akcnpeccuen CD2, CD7, CD4, NG2, CD25. Cpean 4 cnyyaes T-OJUT (TH-OJJ1=3,
TI-ONJ=2) abeppaHTHOCTb YCTAaHOBMNEHA Y 3 NaLMeHTOB B BUAe skcnpeccumn CD10, CD33.

Ta6bnuua 4

Cnyyam Ko3Kcnpeccm HeflMHelHo cneundunyecknx mapkepos npu B-0J11 (B-ALL)

Zaalztlees?)f co-expression of non-linear specific markers in B-ALL (B-ALL)
Mapkep Bl Bll Blll BIV
CD123 (nMHeHO He orpaHNYeHHbI MapKep) - 12 - -
CD13 (aHTWreH mmenongHoro paga) - 8 1 -
CD25 (cy6benvHua a peuentopa IL-2) 1 2 - -
CD33 (aHTWreH mmenongHoro paga) 1 3 - -

CD65 (aHTureH mmenongHoro paga)

cyMPO (Mrenonepokcraasa, MapKkep M1esionaHoro psaaa)

NG2 (HelipOH-rnanbHbIA aHTUrEH)

CD11b (aHTreH MMenoMOoHOLMTAaPHOrO paaa)

CD15 (@aHTUreH MMenoMOHOLUUTapHOro paaa)
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B 3AKJTIOMEHUE

MonyuyeHHble gaHHble 0 YacToTe BcTpevaemoct OMJT n OJUUT y geTen B fTomenbckon
ob6nacTy coBnagaloT C JaHHbIMU nuTepaTtypbl. Yactota BcTpeyaemoctn OJ1 y geten go
5 nert Bblle, UeM B APYrMX BO3PACTHbIX rpynnax, npu 3Tom cpeaun BapuaHtos OJ1 valye
BcTpeuaetca BII-OJ1J1. B 3HaunTenbHol yactu cnyyaes B-OJ1T onyxonb umeet abeppaHT-
HbI GeHOTUN C KOIKCMpPeccmell MapKepoB APYIrMX KNETOUHbIX TUHUIA.
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