moHopa, 18 (46%) - OT IONTHOCTBIO COBMECTMMOTO POf-
CTBEHHOTO J[OHOpa. MenmaHa BO3pacTa Ha MOMEHT ajljIo-
TTCK 6sb11a 28 (17-50) net. Tsoxenas popma xpPTIIX pern-
CTpUpoBanach y 3 (8%) mamyeHTos.

Pe3ynbrarsl

25 manueHToB (41%) umenu geteit mo amwio-TKM. He mna-
HUIPYIOT 3aBOAUTD fieTell B Omokaiiiiee Bpems 23 (38%)
naryenTa. Y 7 % MaleHTOK Oblla BBIMOTHEHA TUCTEPIK-
tomusa o TKM. BoccraHoB/IeHMe MEHCTPYaIbHOTO IIVIK/IA
3aperucTpupoBaHo y 14 manueHTok (46%) mocme TKM.
Mennana Bpemenu ot amwto-TTCK o BoccTaHOBnIeHMA
MEHCTpYa/IbHOrO IMKima cocraBwia 2,3 (0,24-4,48) Mmec.
Y 17 (54%) maumeHTOK LMK/ He BOCCTaHOBMJICS. 3aperu-
CTPUPOBAHO 9 GepeMeHHOCTEN, 3aKOHYMBIINXCS POXKIIEHN-
eM 3[0POBBIX JieTell. B rpymiie nmammeHToK, I0My4aBIIux 0y-
cynbdaH, 3aperncTpupoBaHa 1 CioHTaHHas OepeMEeHHOCTD
u 'y opHou (3%) maumentku 6sU10 BhinonHeHo KO ¢ mo-
HOPCKOII ANL[EKIETKOM. Y MY>K4MH U3 IPYIIIBI 2 POAUIOCH 6
meteli, B rpynne 1 — 5 fereit. OGHOMY NallIEHTY U3 TPYIIIDI
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2 motpe6oBanoch mpubernyts K mporenype KO gBakabL.
Ob1ree KomdaecTBO GepeMeHHOCTelt cocTaBuio 21. Bxmo-
4eHne 6ycynbdaHa B peXXIM KOHAUIIMOHVPOBAHNS 0Ka3asIo
TOCTOBEPHO 3HAYMMOE BVSIHME Ha PaKT poxjeHus pebeH-
Ka (p=0,03) 1 BOCCTaHOB/IEHME MEHCTPYaJbHOIO LMK/IA Y
>keH1MH (p=0,03) B HameM uccnegoBanuy. CTaTUCTIYECKN
He3HaYMMbIMI OKa3a/MChb TaKye (PaKTOPBI KaK BO3PACT, BU
anno-TKM, namrane xpPTIIX.

3aknoyeHue

B namem NCCnegqoBaHM BKIIIOYEHNE 6ycyan)aHa B KOHOM-
OVIOHMPYIOLIYI0 TE€pallMi0 OKa3a/jo CTaTUCTUYECKN 3Ha4YIM-
MO€ B/IMIAHME Ha (l)aKT POXIOEHNA pe6eHI<a 1 BOCCTAaHOBJIE-
HJI€ MEHCTPYa/IbHOTO IIMKJ/Ia Y IIAIMI€EHTOB I1I0C/IE TKM.

KnioueBble cnoBa

Armractideckasi aHeMUysl, TPAHCIUIAHTALMs IeMOIO3THUe-
CKMX CTBOJIOBBIX KJIETOK, KOH/[VILIMOHVIPYIOMINIT DPEeXUM,
(bepTIIbHOCTD.
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Introduction

The standard of treatment for pediatric patients with se-
vere acquired aplastic anemia (SAA), who do not have an
HLA-compatible related donor to perform allogeneic he-
matopoietic stem cell transplantation (HSCT), is the com-
bined immunosuppressive therapy (IST). An unsatisfactory
result of IST motivates to search for factors that determine
the need for allo-HSCT from an unrelated HLA-identical
donor as first-line therapy. This retrospective study was de-
signed in order to search for early unrelated donor allogeneic
HSCT decision-making criteria in children with SAA.

Materials and methods

Full exome sequencing was carried out on archival initial
BM samples of 58 patients younger than 18 years with SAA
treated at the Research Center for Pediatric Oncology, He-
matology and Immunology in 1997-2018.

Results

Somatic mutations in 43 genes were detected in 32 out of 58
(55.2%) children with SAA. They formed a determined mo-
lecular genetic status (DMGS) group. Patients without DNA
mutations were assigned to unknown molecular genetic
status (UMGS) group. Only 46 patients receiving IST were
included in the analysis aimed to determine genetic muta-
tions of clinical significance in SAA. The overall survival rate
for patients with mutations at the time of diagnosis and after
immunosuppressive therapy is lower than for patients with-
out mutations. (75% + 9% and 81% * 8%, respectively). All
patients with mutations were divided into 2 subgroups based
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on mutations identified. The overall survival of patients with
mutations in genes associated with immunological dysregu-
lation (IL21R, CASP10, LYST, FAS, ADA2, XIAP) was lower
(60%+22%) than in patients with other molecular changes
(80%+9%) and patients without mutations (81%+8%). The
overall survival of patients with mutations causing impaired
DNA repair (FANCB, FANCC, SOS1, NBN, RUNX1, ACD,
TERT, POLDI1, MSH3, BRCA2, POLE, ATR, BRCA1, MSH2,
RAD54L, MSH6, MLHI, MLH3, ATM, NABP2, NEILI) was
also lower (71%+11%) than in patients with other molecu-
lar genetic changes (86%+13%) and patients without muta-
tions (81%%8%). The overall survival of patients with a sin-
gle mutation was significantly lower (56%+17%) compared
to patients with multiple mutations (86%+12%). The overall
survival of patients with a mutation in the MSH3 gene was
0%. The overall survival of patients with mutations in the
POLE+POLD1 genes was 33%+27% and was significantly
lower (p=0.0093) than in patients without these disorders
(81%+9%). All patients with mutations in the MSH3 and
POLE+POLD1 genes were combined into a high risk group
characterized by worse response to IST. The overall survival
of patients in this group was 33+19% and was significantly
(p=0.0029) lower than in patients without mutations in these
genes (89+£7%). It was found that when the number of colony
forming units of granulocytes and monocytes (CFU-GM) is
below 2.5x10° and the number of burst-forming units of the
erythroid series (BFU-E) is below 0.1x10° with growth fac-
tors it is necessary to exclude the presence of mutations in
the MSH3, POLE and POLD genes (sensitivity 100%).
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Conclusions

The presence of mutations in the MSH3, POLE+POLD1
genes is an unfavorable predictor for long-term overall sur-
vival in patients with SAA. These patient require allo-HSCT
from unrelated HLA-identical donor as first-line therapy.

Keywords

Severe aplastic anemia, stratification, molecular genetics,
allo-HSCT.
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Benapyco

Beepenue

CrangapToM /leyeHns NaLMeHTOB JeTCKOI0 BO3pacTa C TH-
XKemoit MprobpeTeHHOI amacTndeckoit anemueit (TITAA),
He umeromyx HLA-coBMeCTMMOro pOfICTBEHHOTO JJOHOpa
I/ BBIITOJTHEHNSA aJUIOT€HHOl TPAHCIZIAHTALMY T€MOIIO03-
Trdecknx crBonoBbix kiaetok (TTCK), sBnsercs koMOuHm-
poBaHHas uMMyHocynpeccuBHas Tepanus (VICT). Heynos-
netBopuTenbHblil pesynpraT VICT MOTMBUpYET K IOMCKY
(baKTOpOB, OIpefeNARIUM HEOOXOAMMOCTb IPOBEEHI
amno TI'CK ot HepopcTBenHoro HLA npenTnyHOro foHOpa
B IIepBOJ MMHMUM Tepanuiu. JJaHHOe peTPOCHEeKTUBHOE JIC-
CliefloBaHMe BBIIIOTHEHO C IeIbI0 IIOMCKAa KPUTEPUEB PaH-
Hero HMpUHATHA petiennus o6 amorennoit TTCK ot Hepop-
CTBEHHOTO JloHOpa y fieTelt ¢ TITAA.

Marepuanbl n MmeToAbl

ITonmHO3K30MHO€ CeKBEHMPOBaHMe IPOBENEHO Ha apXMBHBIX
MHUIManpHbIX 06pasiax KM 58 nanmeHToB B BO3pacTe 10
18 et c TITA A, HaXOMBIINMXCA Ha JIEY€HUY B HAYYHO-TIPAK-
TUYECKOM LIEHTPe IeTCKOJ OHKOJIOTMY, TeMaTO/IOTUU U M-
myHonoruu B 1997-2018 1.

Pe3ynbtatsl

Y 32 u3 58 maumeHToB feTcKoro Bospacta ¢ TIIAA (55,2%)
B 0O0IIeil COBOKYITHOCTM BbIABIEHBI COMATHYeCKUe My-
tanuy B 43 renax. [laHHas rpymma 6b1a o603HaYeHa Kak
TPyNIIa C M3BECTHBIM MOJIEKY/IAPHO-TE€HETUIECKUM CTaTy-
com (VIMI'C). ITanmeHTsI, Y KOTOPBIX He OBUIM BBLABIEHDI
myraiyy B JJHK, 6bUIM OTHeCeHBI B TPYIIy C HeM3BECT-
HBIM MOJIEKY/IsIpHO-TeHeTndeckuM ctarycom (HMIC). B
aHaIM3 KIMHUYECKOTO 3HAYeHMA TeHeTUYECKMX MYTaluil
npy TITAA 6bUIM BKTIOYEHBI TONBKO IAIVIEHTHI, KOTOPbIE
nonyganu VICT (46 genosek). O61ast BbDKMBAeMOCTD T1a-
nuenToB, nonyunsiunx VICT rpynmst VIMI'C 6pina HiKe,
gyeM maiyentoB rpynnel HMI'C (75%+9% u 81%+8% co-
oTBeTCTBeHHO). C 1e/IbI0 OIpefie/leHNs KIMHNYEeCKOTO 3Ha-
YeHMs PA3MYHBIX MAEHTU(DUINPOBAHHBIX I€HEeTUIECKUX
myTanuit y geteit ¢ TITAA Bce manuents! rpynnst IMI'C
ObL1M paspjeneHsl Ha 2 noarpynnel. O61as BBDKUBAEMOCTD
HallMeHTOB MMEIOWIMX MYTaluy B TeHaX, HpefIosarawo-
IMX UMMYHOIOrM4YecKyto mucperyssinuio (IL21IR, CASPIO0,
LYST, FAS, ADA2, XIAP), 6pina Hike (60%+22%), ueM y
octanbHbIx HanueHToB ¢ VIMI'C (80%+9%) u y maijueH-
ToB ¢ HMI'C (81%%8%). O6111as BBIKMBAEMOCTD IMaLlME€H-
TOB MMEIOIIMX MyTallMM y4acTByomuX B penapanuyu JHK
(FANCB, FANCC, SOS1, NBN, RUNX1, ACD, TERT, POLDI,
MSH3, BRCA2, POLE, ATR, BRCAI, MSH2, RAD54L,

MSH6, MLHI1, MLH3, ATM, NABP2, NEILI) 6blna HuXe
(71%%11%), yem y gpyrux nanyentos ¢ VIMI'C (86%+13%)
n y nanuenToB ¢ HMI'C (81%+8%). O61ast BBDKMBAaeMOCTD
HALMEHTOB T'PYIIIbI, MMEIIX MOHOMYTALMo, ObIa 3Ha-
quTeNnpbHO HIbKe (56%+17%) 10 CpaBHEHMIO C MAl[MEHTAMI,
KOTOpble VMM codeTaHue myTtaumii (86%+12%). Oburas
BBDKVBAeMOCTb IIAI[VIEHTOB, VIMEBIIVX MYTAalMi0 B TeHe
MSH3, cocraBuma 0%. O6111as BBKMBAEMOCTD ITALIEHTOB C
myrauysmu B reHax POLE+POLDI - 33%+27% u 6bL1a fo-
croBepHO Hinke (p=0,0093), 4eM y IaliMeHTOB, He IMEIOIIX
maHHble HapyiueHus (81%+9%). Bce nmanmenTsl, MMeromIe
myrauyn B renax MSH3 u POLE+POLDI, 6butn o6bennu-
HEHBI B IPYIITY BBICOKOTO PJCKa HEOIArOIpUATHOTO OTBETa
Ha VICT. O61as BBDKMBAaeMOCTb HALIMEHTOB JAaHHOI TPyII-
bl coctaBmna 33+19%, u 6suta focToBepHO Hinke (0,0029),
YeM y MAlIeHTOB, He MMEIOLIMX MYyTallil B JAHHBIX FeHaX
(89+7%). BoisiBneno, uro npu konndecrse KOE-I'M nimke
2,5x10° n xonmnyectBe BOE-3 Huxe 0,1x10° B cpefie ¢ po-
CTOBBIMM (paKTOpaMy HEOOXOAMMO MCK/IIOYUTh Hanudue
myraumit B reHax MSH3, POLE u POLD (uyBcTBUTEND-
HOoCTh 100%).

BbiBoAbI

Hamnume myranuit B remax MSH3, POLE+POLD1 ss-
nsieTcss HeOmaronmpuATHBIM (aKTOPOM IIPOrHO3a 061Iet
TONTOCPOYHON BBDKMBAEMOCTH MarueHToB ¢ TITAA, ompe-
mensromuM HeobxoaumocTs posefenus ao TT'CK ot He-
poacTteerHoro HLA uieHTMYHOTO JOHOPA B TIEPBOII TVHUN
Teparnmu.

KnioueBble cnoBa

Tsokenmass armacTudeckast dHEMUA, CTpaTI/I(l)I/IKaI_II/IH, MoJ1e-
Ky/nApHaA reHeTNKaA, a/UZIOTeHHaA TPaHCIVIAaHTalA.
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