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[Tebio HALIETO MCC/IEOBAHMs OBIIO U3YUEHIE YPOBHS ChI-
BOPOTOUHBIX IINTOKIHOB KaK 6110MapKepOB, I03BOJIAIOIINX
MIPOTHO3MPOBATh OTBET Ha Tepanuio VIKT.

MaTepmanbl N MeToAbl

B nccnenoBanme 6putM BKIHOYeHbI 80 MAaLMEHTOB C pe3u-
CTeHTHOII/perupuBupylomeit mumdpomoit XomKKIHa, IIpo-
xopuBIMx nedenne Ha 6aze HVU [JOIuT um. P. M. Top-
6aueBoil, MOMYYUBIINX B KadecTBe Tepanuyu PD-1 mHru-
6urop (Husomymab) B po3e 3 mr/kr. Mexmana BospacTa
IalMeHTOB — 32 rofa, 55% cOCTaBWIN MY)XXUYMHBI (n=44),
45% — >xeHiuHb (n=36), Menuada HaOMONEeHU COCTABM-
na 32 mec. O6mas spokuBaeMoctb (OB) cocrasmna 96,3%,
2-7IeTHAsL BBDKUBAEMOCTb 6e3 nporpeccuposanus (BIIB) -
40% (memmana — 18,8 mec.). B pamkax mccieoBaHus 0 Ha-
vaja tepanun, 4yepes 1,5 mec., 3 mec., 6 n 12 mec. 3abupanu
00pasIpl CBIBOPOTKM KPOBMU I HOC/IEAYIOLIEro aHaIu3a.
Metropgom uMmyHopepmeHTHOro ananmsa (JIOA) omnpene-
JIs7Iach KOHIeHTpanus unrepneiikuna-6 (MJ1-6) y 80 mauu-
eHTOB, UHTepeiikuHa-15 (MJI-15) y 30 6onpubix u PDL-1 -
B 42 cny4daax. IIpoBoauicsa peTpoCleKTUBHbIN aHANMNU3 pe-
3y/IbTAQTOB JIEYE€HV B 3aBVICUMOCTY OT YPOBHS IIUTOKMHOB
B VICCIIEYEMBIX TOUKaX.

Pe3ynbrarthl

Cpennnit yposenb JVIJI-6 nepes Haua/ioM TepaINuU COCTaB-
nsn 7,23 rr/mn, VIJI-15 - 16,23 nr/mm, 1 PDL-1 - 9,98 rr/mi.
C momompio perpeccun Kokca BbIABIE€HAa CTAaTUMCTUYECKN
3HAYMMAasA B3aMMOCBA3b MEXJY IOKas3aTenAMU 2-JeTHeN
BbDKMBaeMocTu 6e3 mporpeccuposanns (BIIB) u sHaueHn-
svu WJI-15 (p=0,018) u MJI-6 (p=0,009) o repamnumu, VJI-6

yepes 1,5 mec. ocrie Hee (p=0,008), yepes 3 mec. (p=0,003),
yepe3 6 mec. (p=0,004). BoiaBneHa monoxmurenbHas KOp-
penauma mexay VMJI-6 m PDL-1 B Toukax fo Havama Je-
yenus (p=0,001), uepes 1,5 mec. (p=0,023) u yepe3 6 Mec.
(p=0,011). 3HaueHMA BCEX UCCIIEYEMBIX IUTOKIHOB JOCTO-
BEPHO CHM3MIINCD Yepe3 6 Mec. Ha ¢pone Tepanuu (p<0,05).
ITpu momou U-kputepust 6bIa BbIsABJIEHA B3aMMOCBS3b
yposuA VMJI-6 ¢ Hanmum4mueM B-cMMIITOMOB 10 Havaja Tepa-
mu HuBomymaboM (p=0,004). C nomorpio ROC-ananusa
Ob111 orpepeneH rpannyHbIi nopor (cut-off value) ast MJI-6
no teparmu (2,5 nr/mn; AUC=0,589). [Tpn 3navennn MJI-6
Io Tepanuu 6ornbite 2,5 /M yMeHbuIaercsa 2-netHsAsa bIIB
(22,7 % npotus 50%). Menuans! gymrenbuoctu bIIB cocra-
Bwu 12,77 nporus 23,17 mec., p=0,049).

BbiBogbl

B nccnenyemoit momynAnuy IalueHToB, ypoBeHb MJI-6 y
HALMEHTOB ¢ pedpaKTepHOIT U pelnAnBUpyoLIeil umMdo-
Mol XO[KKMHA IO Tepammy HMBOIyMaboM o6afasn mpo-
THOCTMYECKOJI 3HAYMMOCTBIO JIA 2-TIeTHEl! BBDKIMBAEMOCTI
6e3 nporpeccupoBanus (BIIB). HecmoTpst Ha orpaHmveH-
HOe KOJIM4YeCcTBO HaOmomeHnit, yposenb VMJI-15 fo Havama
Tepanuy Takke 3HauMMo Koppenuposan ¢ BIIB (p=0,018).
ViccnenoBanne ypoBHsa PDL-1 He mokasano Kakoil-mmbo
CTATUCTUYECKOI 3HAYMMOCTH B HallleM MCCIeOBaHNNA.

KnioueBble cnoBa
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Introduction

Diagnosis of myelodysplastic syndromes (MDS) could be a
challenge, especially in the absence of obvious morpholog-
ical features of MDS such as excess of blasts and ring side-
roblasts (215%). Therefore, it is recommended to carry out
cytogenetic, histological and multicolor flow cytometric
(MEFC) studies of bone marrow (BM). However, there is not
enough data on the relationship of cytogenetic aberrations
(CGA) and cytometric abnormalities. Our aim was to eval-
uate sensitivity and specificity of MFC in the MDS without
excess of blasts and ring sideroblasts and to study the MFC
abnormalities depending on the CGA.

Patients and methods

The study included 41 MDS patients (M/F ratio of 1:1.9; me-
dian age, 62 years): 8 MDS cases with 5q-, 4 - MDS with

single lineage dysplasia; 29 had MDS with multilineage
dysplasia. Of these, there were 19 patients without CGA; 8,
with isolated del(5q); 7, with recurrent typical abnormalities
(-7/del (7q), del(13q) , t(1; 3), or del(5q) in complex kary-
otype), and 7 showed non-specific aberrancies (-Y, t (2; 3),
del (20q), +8). The control group included 83 patients with
cytopenia (aplastic anemias, PNH, iron-deficient anemias,
immune thrombocytopenias etc.). MFC examination of BM
was performed according to European Leukemia Net rec-
ommendations on BD FACSCanto II. The reference values
were obtained from BM data of 35 healthy donors. The final
conclusion was made in accordance with the integrated flow
cytometric scale (iFCS), i.e.: A, no signs of MDS; B, some
signs of MDS; C, corresponds to MDS.
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Figure 1. Distribution of "AB(" scores according to an
integrated flow cytometry scale

Results

The frequencies of B and C were higher in all MDS compared
with control group, but there were no significant differences
depending on CGA (Fig. 1). The sensitivity and specificity of
MFC were 73.2% and 86.7%, respectively. In compartment of
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early precursors proportions of CD34+ and CD117+ myeloid
cells were higher in MDS with typical CGA than in control
group. The normal proportion of CD34+ B-cell precursors
was preserved in MDS without CGA and with non-specific
chromosomal aberrancies. The proportion of CD7+CD34+
was higher in MDS with typical CGA and in MDS with 5q-
compared to controls, and in MDS with 5q- compared to
MDS without CGA.

The smallest proportion of granulocytes was observed in
MDS with typical GCA. The lower granularity index and in-
creased proportion of CD10+ granulocytes, were more typ-
ical for MDS with 5q-. Abnormal maturation patterns and
high expression of CD56 in granulocytes were more intrinsic
for MDS with typical GCA (Table 1). There were no differ-
ences in the monocytes.

Conclusion

Even with MDS free of obvious morphological signs of MDS,
MEFC retains a fairly high sensitivity, regardless of CGA.
MDS with 5q- was characterized by a low number of CD34+
B-cell precursors, a high proportion of CD7+ and CD117+
cells and alow granularity index. MDS with typical CGA was
characterized by high proportion of CD34+ and CD117+
cells, a low proportion of granulocytes with pronounced ab-
normal cytometric abnormalities. This indicates that there
is probably a relationship between the CGA and the MFC
dysplastic features.
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Myelodysplastic syndrome, cytogenetic aberrancies, flow cy-
tometry, dysplasia assessment.

Table 1. Cytometric parameters evaluated in myelodysplastic syndromes (MDS) patients depending on cytogenetic

aberrancies

Mediane values for the quantitative re[ziscv;{:;rcrgat:gz; MDS with | MDS with typical Z‘f[:f ::)i:tr'rgfizz';e_ non-MDS,
parameters n=19 ' 5g¢-, n=8 aberrations, n=7 n=7 ' n=83
PRECURSORS
% (D34+ myeloid cells 0.87 1345 2.21* 0.99 0.89
% (D34+ B-cell precursors 24 0.45* 0.1* 1.6 94
Ratio (D45 6.385 5.575 6.75 5.69 6.64
% (D7+ out of CD34+ myeloid cells 11.65 255* 21.2* 18 1.45
% D56+ out of D34+ myeloid cells 11 02 15 0.1 06
% CDN7+ out of (D34+ myeloid cells 76.65 90.4* 90.4 T 83.2
% CD117+ out of (D45+ cells 2.465 25 1.62* 5.5 3.675
GRANULOCYTES
% granulocytes 63.1 57.35 421+ 63.6 653
granularity index for granulocytes 738 5.04* 6.02* 7.02 1.69
% D56+ granulocytes 11 1.05 12.9* 15 12
% (D10+ granulocytes 238 47.8* 20.7 174 24
abnormal pattern "CD13 vs (D16" 263 429 n.4* 429 15.7
abnormal pattern "CD13 vs CD11b" 316 0.0 57.1* 57.1* 16.9
abnormal pattern "CD16 vs CD11b" 211 143 n.4* 28,6 133
48 CTT JOURNAL | VOLUME 8 | NUMBER 3 | SEPTEMBER 2019 @ cttjournal.com




| SHORT REPORTS
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Beepenune

HuarHoctuka Muenoguctnactideckux cuuppomos (MJIC)
He pefKO BBbI3bIBAeT TPYAHOCTM, OCOOEHHO B OTCYTCTBUU
OYEBUIHBIX MOPQONTOTMYECKNX ¥ LIUTOXMMUYECKUX TIPU-
3HakoB MJIC: u36bITKa OTaCTHBIX K/IETOK M KOJbIIEBBIX
cupepobmactoB (215%). IloaToMy pexomeHfyeTCs IpoBe-
TeHVe IUTOTeHETUYECKOTO aHa/M3a, TUCTOIOIMYECKOTO VIC-
CIeOBAaHMA U MMMYHO(EHOTUIMPOBaHNEe METO,OM MHO-
rouBeTHOI mporovyHoit uromerpuu (MIIL). OgHako Het
MOCTATOYHOTO KOTMYECTBA TAHHBIX O B3aMMOCBS3M I[ATOTe-
Hetndyeckux abepparuit (LIIA) u iuTOMETpUIECKUX aHOMA-
ymit. Llenpo vccnenoBanys Oblla OLjeHKa YYBCTBUTEIBHO-
ctu u crenudyanoct MIILL B rpynme MJIC 6e3 n36bITKa
0/1aCTHBIX KJIETOK M KOJIBLIEBBIX CHMIEPOO/IAcTOB, U3YIUTD
0COOEHHOCTM LMTOMETPUYECKUX AHOMaIMil y OOJIbHBIX
MJIC B 3aBucumoctu ot L{TA.

laumeHTbl 1 MeToabI

B uccnegosanme Bxmoder 41 manuent ¢ MIC (mok = 1:1,9,
MeaMaHa Bospacra 62 ropa): 8 — ¢ MJIC ¢ 5q-, 4 - MJIC ¢
OJHONMHENHO fuctasueit, 29 — MIIC ¢ MyIbTU/INHETHOI
nucrnasmeit. Vi3 Hux 6e3 LITA 65110 19, Tonbko ¢ del(5q) (mmn
elte ¢ ofHOI abepparuert 3a uckmoderneM -7/del(7q)) -
8, ¢ mummuneiMu pns MJIC abeppaumsamu (-7/del(7q),
del(13q), t(1;3) mnn del(5q) B cocTaBe KOMIUIEKCHOTO Ka-
puotnna) - 7, ¢ Hecmenmbudeckumu abeppanuamu (-Y,
t(2;3), del(20q), +8) - 7. KouTponbHas rpymnma BKiodana 83
ManyeHTa ¢ quroneHnsaMu, Ho He ¢ MIIC (ammactuyeckas
anemust, [THI, VITIL, JKIOA u mp). ViccnenoBanme KOCTHO-
TO MO3ra IpoBelleHO Ha mpoToyHoM IuToMeTpe BD FACS
Canto II ¢ cooTBeTcTBUM C peKkoMeHpauusamyu European
LeukemiaNet. [l pacyeTa HOpManbHBIX 3HAYEHMII LINTO-
MeTPUYECKUX TOKa3aTe/Iel UCCIef0Bany KOCTHbI MO3r 35
3[JOpPOBBIX MOHOpOB. KoHeuHoe 3akioueHNe MpPOU3BOAU-
JI0Ch B COOTBETCTBMM C OOBEAMHEHHOI! IIUITOMETPUYIECKOI
mkanoit: A - Her npusHakoB MJIC; B — ecTb HeKOTOpbIe
npusHaku MJIIC; C - cootBerctByeT M/IC.

Pe3ynbrath

Yacrotsl oneHoK B u C 1o 06beiuHEHHOI LIMTOMETpUYe-
CKOJT 1IKasie ObUIM BbIlIe BO Bcex rpymmax MJIC no cpas-
HEHMIO C KOHTPOJIbHOJ TPYIIION, HO 3HAYMMbIX OT/INYMIL
B 3aBucuMoct ot LITA He 6bUTO. UyBCTBUTEIBHOCTD U
crenn¢uaHocTb Metoga MIILL B rpynme MJIC 6e3 u30bIt-
Ka 671acTOB U KONbLEBBIX cuaepobmactoB (=15%) cocra-
B 73,2% u 86,7%, coOTBeTCTBEHHO. B KOMIapTMeHTe
PaHHUX IIpelIeCTBEHHUKOB IreMoroa3a Tonbko npu MJC
¢ TunuyHbIMK abeppanyamu fona CD34+ u CD117+ mu-
€IOUIHBIX KJIETOK OT BCEX K/IETOK Obl/la IOBBILIEHA II0
CPaBHEHMIO C KOHTPO/IbHON rpynmnoi. HopmanbHasa pona
CD34+ B-K7eTOYHBIX MpeIIeCTBEHHUKOB COXpaHAIach
npeumyuiecTBeHHO B rpymmax MJIC 6e3 LITA u ¢ Hecnern-

udpnyeckumn abeppanusamu. Jons CD7+CD34+ xmeTok
6b171a BbIIe B rpymmax MIIC ¢ TMOMYHBIMY abeppaliisiMu 1
5Q- 1Mo cpaBHEHMIO C KOHTpo/eM, a B rpymnie MJIC ¢ 5q- no
cpaBHennio ¢ MJIC 6es LITA. Haumenblias Kojs rpaHy/o-
11ToB oT™Medanach npy MJC ¢ TMIIMYHBIMU abeppanuamu,
a CHVDKEHHBIN MHJIEKC TPAHY/IOLUTOB 1 MTOBLIIIEHHAS [IONIA
CD10+ rpanynountoB 6onbuie xapakTepus! gii MJIC c
5q-. AHOMajIbHBIe TTATTEePHBI CO3PEBAHMA TPAHYIOLUTOB 1
BpICOKas akcnpeccuss CD56 6onee xapakrepusl mns MJC
C TUIMYHBIMU abeppanusaMu IO CPABHEHUIO C KOHTPOJIEM.
Pasnmuunii B koMImapTMeHTe MOHOIIMTOB B IPYTIIaxX Hal[MeH-
TOB He ObITIO.

BbiBoabl

Metop MIIL, maxe nmpu MJIC 6e3 oueBnmHBIX MOPDHOIO-
TMYECKUX IPU3HAKOB, COXPAHAET HOCTAaTOYHO BBICOKYIO
YYBCTBUTENIbHOCTD, BHE 3aBucumoctu ot LHT'A. Jna MJC
¢ 5Q- xapakTepHbI Hu3koe kKonudectBo CD34+ B-knmeTou-
HBIX IIPeJIIeCTBeHHNKOB, BbIcokas ot CD7+ u CD117+
kneTok oT CD34+ MuenonpgHbIX KJIETOK M HU3KasA I'paHy-
nssprOCTD rpanytonutoB. st MIC ¢ tTunmaasiMu abeppa-
IMAMU XapaKTepHa BbIcokas monsa CD34+ MuenonpgHbIX u
CD117+ KneToK, HU3Kas J0JA TPAHYIOIMUTOB C BbhIPAaXKEH-
HBIMJM aHOMAJIbHBIMJ IMTOMETPUYECKUMY IPU3HAKAMMU.
ITO yKasbIBaeT Ha TO, YTO, BEPOSATHO, CYIECTBYeT B3aM-
MocBA3b Mexay LA n nuToMeTpmiecKyMu Mpyu3sHAKaMu
TVICMIEIIONI093a.
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