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OcoBEeHHOCTM TeUeHst HOBON KOPOHABUPYCHOM MHdbekuum (COVID-19) y naumeHToB ¢ reMaTonornieckumi/
OHKOreMaTosiormMyeckumm 3aboneBaHNAMY, NePEHECLUNX TPAHCTNIAHTaLMIO FeMOMNO3TUYECKMX CTBOSIOBbIX
kneTok (TFCK), npencTasnsioT 6onbLuoit uHTepec. B ceazu ¢ atum ¢ aueaps 2020 r. no sHeapb 2023 T.
BbIN10 MpoBeAeHO OBYLEHTPOBOE uccnepoBaHve Ha 6aze HMUL OMOU wMm. Omutpus Porauea
n HAW O0TMmT um. P.M. Mopbayesoi. MccnenoBaHne ABNANOCH PETPOCNEKTUBHO-NMPOCMNEKTUBHBIM,
HEepPaHLOMW3MPOBAHHbIM, HEVHTEPBEHLIMOHHbBIM 1 BKITIoYaro aetei ot 0 go 19 net ¢ rematonornyeckumm/
OHKOremaTosiIorMyeckMmmn 3aboneBaHnAMM U NEPBUYHBIMU UMMYHOAE(ULNTHBIMU CMHAPOMaMU Ha
pasHbIxX 3Tanax nocne nposeneHus annorexHon T CK ¢ noaTBepskaeHHbIM anarHo3oM COVID-19. laHHoe
“ccnenoBaHvie ofobpeHo HE3aBMCUMBIM STUYECKUM KOMUTETOM U YTBEPIKAEHO PELLEHNEM YUYEHOr 0 COBETa
HMWL 070U wM. IMutpusa Poravesa. MHdpekumsa COVID-19 Bbina ycTaHoBRNeHa METOLOM NONMMepa3sHoOM
LIeNHOW peakumu 1 nofpasaensanach Ha Nerkyto, CPedHETSKENyIo, TAXKENYI0 U KpaliHe Tsskenyio hopMbl.
B nccnenosaHue 6binm BrloueHbl 105 feTeit ¢ MegmaHol BospacTa 9 neT v npeobnagaHvem naumMeHToB
MYKCKOrO Mofia C COOTHOLLEHWEM ManbynKoB 1 aeBoyek 1,8:1. OcHoBHbIMM 3aboneBaHnAMM ABNANUCH
remobnactosbl (73%), nobpokavecTeeHHble remMaToniornyeckne 3abonesanns (14%) v nepenyHble
UMMyHoaedUUUTHBIE cuHapoMbl (13%). HanBoriee YacTbiMU KNMHWYECKUMU NPOSIBNEHUSMI Bblin
NMXOpPaKa, KULLIEYHbIN CUHOPOM U pecrnnpaTopHas cuMnToMaTyika, B 40% crnyyaeB uHpekums npoTekana
BeccMMnToMHO. DaKTOPOM, KOPPESMpYIOLLMM C pasBUTUEM TsKesbix dhopM 3abonesaHus, ABnsnach
nmMdponenms. Y naumeHToB 6e3 MIMMYHOPEKOHCTUTYLIMM OTMevanach bonee anuTensHas NepcUcTeHLMS
Bupyca COVID-19: 17 gHeit npotve 13, oaHaKko LOCTOBEPHbIX pasfinumit nosyueHo He Boisio (p = 0,7),
pasnuuuii Meskay hopmamm TskecTn 1 ucxogamu COVID-19 Takske BbIsiBNEHO He Bbino. BnnsHua Tepanum
Ha pnuTenbHocTb Teuenus COVID-19, accoumaumm Mexny BUAAMU NEYEHWUSt U NPOLOIIKUTENBHOCTHIO
3abonesaHusi He Habmopanock. ObLas BbikuBaeMocTb peunnuenToB TICK npu pa3suTtumn COVID-19
Bblnla HUXKE MO CPaBHEHWIO C HETPAHCNaHTUPOBaHHbIMK NauneHTamm: 88% npoTue 94%; p = 0,077.
KnioueBble cnoBa: HoBas KopoHaBupycHas nHgekums, SARS-CoV-2, COVID-19, TpaHcnnaHTaums
remMorno3TMYECKNX CTBOJIOBbLIX KITETOK, AETH, OHKOreMaTosiorus, XuMmoTepanms
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The clinical course of the novel coronavirus disease (COVID-19) in patients with oncological and hematological diseases after
hematopoietic stem cell transplantation (HSCT), are of special interest. To further investigate the problem, a two-center study
was undertaken at the Dmitry Rogachev National Medical Research Center of Pediatric Hematology, Oncology and Immunology
and the R.M. Gorbacheva National Research Institute for Pediatric Oncology, Hematology and Transplantation between January
2020 and January 2023. This was a retrospective-prospective, non-randomized, non-interventional study that included children
aged 0-19 years with oncological and hematological diseases and primary immunodeficiencies who had undergone allogeneic
HSCT and subsequently contracted COVID-19. The study was approved by the Independent Ethics Committee and the Scientific
Council of the Dmitry Rogachev National Medical Research Center of Pediatric Hematology, Oncology and Immunology. COVID-19
cases were confirmed by polymerase chain reaction testing and classified as asymptomatic, mild, moderate, severe, and
critical. The study included 105 patients with a median age of 9 years; male patients were predominant (the male-to-female
ratio was 1.8:1). The primary diseases were hematological malignancies (73%), benign hematological diseases (14%) and
primary immunodeficiencies (13%). The most common clinical symptoms of COVID-19 were fever, gastrointestinal symptoms,
and respiratory symptoms; 40% of COVID-19 cases were asymptomatic. Lymphopenia was found to be a risk factor for severe
COVID-19. The patients without immune reconstitution had a longer persistence of the COVID-19 virus than those with immune
reconstitution (17 days versus 13 days), however, no significant differences were obtained (p = 0.7). There were also no
significant differences in the severity and outcomes of COVID-19 between the patients with immune reconstitution and those
without reconstitution. There was no effect of therapy on the duration of COVID-19, and there was no association between the
type of treatment and the duration of the disease. The overall survival rate in the allo-HSCT recipients who had been diagnosed
with COVID-19 was 88%, which was lower than in the non-recipients (88% vs 94%; p = 0,077).
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OPUTUHAJNbHBIE CTATbU

MOMEHTa NepBOro YNoMWHaHWA O HOBOW KOPO-

HaBupycHo uHdekumn (COVID-19) B nekabpe

2019 r., NnoBNEKLLEN BbICOKMIN YPOBEHb CMEPT-
HOCTM BO BCEM MUpe, npoaHanuanposaHo Gonbluoe
KONMYECTBO [aHHbIX O BapuaHTax TeyeHusa 3abone-
BaHWA, PUCKaX Pa3BUTUSA TAXKENbIX POPM U CMEPTESbHBIX
NCxopax.

11 mapta 2020 r. BceMvpHasi opraHusaums 3npaBo-
oxpaHeHus obbasuna nangemuio COVID-19 u k anpenio
2023 r. Bo BceM Mupe Bbino 3apeructpuposaHo bonee
7,6 MIH MOATBEPXKAEHHbIX criyyaes 3abonesanus [1].
®akTopbl pucka 3apaxeHua COVID-19 Bkniovanu
MOXMIIOM BO3PACT, OXKMPEHNe, ConyTCTRyloLwMe 3abone-
BaHUs, Tak1e Kak anabet, 0TKas OT BaKUMHALMK W/vuin
ocnabseHHblit MMyHuTeT [2]. Bbino npoaeMoHCTpupo-
BaHO, YTO MaLMEHTbl C OHKOreMaTosIorMyeckummn 3abo-
NEBaHVSIMM U PELIMMNEHTbI FEMOMO3TUYECKMX CTBOSIOBbIX
KNeTok noagepraioTcs bonblieMy pucky Hebraronpu-
ATHbIX Ucxonos oT COVID-19 [3]. B kauecTse Tepanuu,
MO AaHHbIM BPEMEHHbIX METOANYECKMUX PEKOMEHAALMN
no npodunakTuke, anarHocTmke u nevexunio COVID-19,
BbINO PeKOMEHAO0BAHO Ha3HaYeHWe MOHOKIOHambHbIX
aHTWTEN, CBEKE3aMOPOKEHHOW Na3Mbl AOHOPOB-pe-
KOHBanecueHToB [4], a Takke BHYTPUBEHHbLIX UMMYHO-
rnobynuHoB.

bonblwoi uMHTepec ANA M3yyeHUA npepcras-
nAT BONpOC YacToThl passuTua COVID-19, Hanbonee
3HaUMMbIe KITMHUYECKUE NPOABIIEHUA, DaKTOPbl PUCKa
pa3suTuA TsKenbix popm COVID-19, BnusHue cTaTyca
OCHOBHOro 3abofieBaHNA U CPOKOB OT NPOBeAeHus
TpaHCNAaHTauuM reMomnoaTUYECKNX CTBOSOBbIX KIETOK
(TICK), a Takse apdEeKTUBHOCTb LieneHanpasieHHOM
Tepanuu y naumeHToB AETCKOro Bo3pacTa.

Llenbio uccnepnosaHua Aenanach oueHka ocobeH-
HOCTeW KuHnyeckux nposisneHun COVID-19, drakTopos
PUCKa, BIUAIOLLMX Ha TAXECTb U ANUTESIbHOCTb TeYEHUS
MHpeKUMK, a TakKe NCXOAOB 3aboneBaHus y peumnu-
eHToB TICK.

MATEPWANbI N METO[1bl NCCNENOBAHUA

B maHHoe uccnepoaHve bbinu BrkioyeHsbl 105 naum-
eHToB B Bo3pacTe oT 0 go 19 net nocne annoreHHom
TICK c nonTtBepxaeHHbIM anarHo3om COVID-19, rocnu-
TanusmposaHHbix B HMUL, [IFOW um. IMutpus Porayesa
n HAW OO0MmT um. P.M. Topbaueson B nepuop ¢ AHBaps
2020 r. no axBapb 2023 r. WccnepnoaHne SBAANOCH
PeTPOCMNEeKTUBHO-MPOCNEKTUBHLIM, HEPAHLOMWU3NPO-
BaHHbIM, HEMHTEPBEHLMOHHbLIM, BbI10 0f0BpeHo He3aBu-
CUMbIM 3TUYECKMUM KOMUTETOM U YTBEPKAEHO PELLEHNEM
yyeHoro coseta HMULL IFOU uM. ImMnTpua Porauesa.

[Onsa nonTeepskaeHus auartosa COVID-19 nauveHTam
npoBoAMnach nonuMepasHas uenHas peaxums (MUP) ¢
obHapyxeHnem PHK Bupyca SARS-CoV-2. MaTepuanom
OJ1S UCCREeAoBaHus ABMNANIUCH PECMMPATOPHbIE Ma3Ku

U3 POTOrJIOTKK, TPaxeobpoHXManbHbIA acnupaTt, BpoH-
X0anbBeONSAPHbIA NaBax. [ToKasaHWAMKM onsa npose-
pexus MNUP-uccneposanuin y peumnuentoB TICK 6bina
KIMUHUKA OCTPON PECnMpaTOpPHOW BUPYCHOM MHpeKLMm
U/VMNK NNXOPAZKY, a TaKKe AOKA3aHHbIM MMM BO3MOMHbINA
koHTakT ¢ COVID-19.

Boina paspaboTaHa 6asa paHHbIX Ha OCHOBE
cuctembl REDCap, B KoTOpylo 3aHocuUnucb crnepy-
loLLMe napaMeTpbl: MoJ, BO3pacT, OCHOBHON AMarHos,
pata TICK, paTa NOMOMUTENbHbIX W OTpULATENbHbIX
MUP-TectoB Ha COVID-19, KNMHNYECKNE CUMMTOMBI,
nabopaTopHble faHHble, Tepanusi COVID-19, ucxop 3abo-
neBaHus.

Kputepun knunnyeckmx cpopm COVID-19 noppas-
Lensnu Ha 4 rpynnbl B COOTBETCTBUM C METOAUYECKUMU
peKkoMeHAaumMaMn no npodunakTuke, AMarHoCTuKe
u nevenHunio COVID-19, sepcua 8 ot 03.09.2020 [5]:
nerkoe TeyeHue — TeMnepatypa Tena < 38°C, pecnu-
paTopHas CMMMNTOMaTWKa, crnabocTb B OTCYTCTBME
KPUTEPUEB CPEOHETSKENOro M TAXKENOro TeyeHus;
CpenHeTsKenoe TeyeHne — Temnepatypa tena > 38°C,
ofbllLKa npu donanyeckon Harpyske, Sp0, < 95%, name-
HEHWs Ha KoMMbloTepHoi Tomorpamme (KT) opraHos
rPYOHOM KneTkn (06beM nopaskeHnst MUHUMArbHbIA U
cpefHuit, KT 1-2), C-peakTusHblit 6€NOK CLIBOPOTKM
kpoBu > 10 mr/n; Taxenoe Teuenne — Sp0, < 93%,
Pa0,/Fi0, < 300 MM pT. CT., CHUKEHWE YPOBHS CO3HaHUA,
a)uTaums, HecTabunbHas reMoaMHaMuka (cuctonu-
yeckoe apTepuanbHoe fasneHune < 90 MM pT. CT. Unm
LVacTonnyecKoe apTepuanbHoe Aasnexne < 60 MM pr.
cT., anypes meree 20 mn/u), KT 3-4; kpaitHe Tsiskenoe
TeYeHne — CENTUYECKUI LLIOK, NMOSIMOpraHHas HegocTa-
TOYHOCTb, KT 4, oCTpbI pecnmMpaTopHbIN AUCTPECC-CUH-
ApOM.

JononHuTenbHo BblN NPOBEAEH CPaBHUTENbHbIH
aHanu3 c rpynnor UMMYHOKOMMNPOMETUPOBAHHbIX NaLm-
EHTOB C MOATBEpPKAEHHON MHpekumen COVID-19 bes
TICK, BkniovyaBwen 115 naumeHToB B Bo3pacte oT O
po 18 ner, rocnutanuanpoBaHHbix 8 HMULL IFOU um.
[OMuTpusa Poradesa B aHanornuHblii nepuon (c aHBaps
2020 r. no saxBapb 2023 r.). B cpaBHUTENbHOM aHanmse
OLieHMBANM KMMHUYECKME NPOSIBIIEHUS, CDOPMbI TAKECTH
n ucxopnpl 3abonesanus COVID-19 y nauneHToB nocne
TICK v 6es Hee.

CTaTUCTUUYECKUI aHaNW3 JaHHbIX BbINOSHANCS C
ucnonb3oBaHWeM naketa nporpamm Microsoft Office
Excel 2016 n RStudio Server Bepcumn 1.3.959. Onuca-
TenbHas CTaTUCTWUKA KOMWYECTBEHHbIX MPU3HaKOB
npeacTaBfieHa MegvMaHaMu, KBapTUIAMK U pasbpocom
(min—max), KayecTBeHHbIX MpPU3HaKOB — abconioT-
HbIMW ¥ OTHOCUTENBHBIMKU YacToTaMu. [Ins cpaBHeHUA
2 He3aBMCKMbIX FPYNM MO KOIMYECTBEHHbIM MpU3HaKaM
ucnonb3osancs Tect MaHHa—YuTHu. CpaBHeHune rpynn
MO Ka4eCTBEHHbIM MPU3HaKaM NPOBOAMIIN C MCMOMb30Ba-
HUEeM KpUTepua XM-KBagpaT, TOYHOro KpuTepusa Puwiepa
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¥ pacyeTa OTHOLLEHUS LLIAHCOB C MOMOLLbIO JTIOrucTuye-
CKoOW perpeccuu. Bpemsa go cobbiTus onpepensnocs c
MOMOLLbIO aHanM3a BbixuBaeMocTH (Kpueble KannaHa—
Maiiepa u norpaHroBbiit Kputepuit). Mpu nposepke
rMnoTes3 ypoBeHb 3HAUMMOCTM NpuHMMancs pasHbiM 0,05.

PE3YJIbTATbl UCCITIELOBAHUA

B nccneposaHwue 6binu BrknoveHsbl 105 naumeHToB
C reMaTonorMyecknMmu/oHKOreMaTonornyeckumm
3aboneBaHMAMM U NEPBUYHBIMU UMMYHOREULNT-
HbiMK cuHapoMamu (MUAC) Ha pasHbix 3Tanax nocne
annoreHHo TITCK c MOATBEpPKAEHHBIM LMarHO30M
COVID-19. B coOTBETCTBMM C aHaNM30M KONMYeCTBa
annoreHHbIX TPaHCNMaHTauWW, BbIMOJIHEHHbIX 3a
yKa3saHHblIin nepuof B 0bonx ueHTpax (n = 884), yacTtoTa
pa3suTua COVID-19 y peuununenTtoB TICK cocTtaBuna
12,5%. MenunaHa Bo3pacTa MauMeHTOB cCOCTaBWfa
9 (0,9-19,5) net. OTMeuanock npeobnagaHne naum-
E€HTOB MYKCKOI0 nofla ¢ COOTHOLIEHWEM MaslbYyMKOB
v nesouek 1,8:1 (64% v 36% COOTBETCTBEHHO), acco-
uvMauum ¢ TakecTbio u ucxogamm COVID-19 He 6bino
(p = 0,5). K ocHOBHbIM AMarHo3am nauueHToB 6binun
oTHeceHbl remobnactosbl (n = 77; 73%), nobpo-
KayeCTBEHHble reMaTtofiormyeckume 3abonesaHus
(n = 14; 13%) v NUAC (n = 14; 13%). BonbLlKH-
CTBO MauueHToB C remMobnacTo3amMu Haxomgunuchb
B PEMUCCUM MO OCHOBHOMY 3abonesaHuio (n = 63;
82%), B TO BpeMa Kak y 14 (18%) 6bin 3aperu-
CTPMPOBaH PeLuAnB UNKU NPOrpeccuss OCHOBHOIO
3aboneBaHus.

B rpynny cpaBHeHusa bbinu BKAloYeHsl 115 nauu-
€HTOB ¢ MeauaHoit BospacTa 7,8 (0,3-17,9) roga ¢ coot-
HOLLUEHMEM ManbunkoB M aesoyek 1,2:1 (55% u 45%
COOTBETCTBEHHO). ¥ BOMbLIMHCTBA NaLMEHTOB Obinu
OMarHoCTMPOBaHbl OHKOMIOrMYECKME U OHKOreMaTo-
noruueckune sabonesanus (tabimua). CTaTUCTUUECKM
3HAUMMBIX PasNMUUin Mexkay ABYMSA rpynnamMy naumMeHToB
nonyyeHo He Bbino.

B nccnepnyemoin rpynne y 5 nauveHToB AMarHo3
COVID-19 bbin ycTaHOBMeH Ha 3Tane MpPOBeAeHuA
KOHAMLIMOHMPOBaHWA, Torga kak y 95% nauveHToB —
nocne TI'CK ¢ MeamaHon cpoka passutus 3aboneBaHus
157 (1-1699) aHeir. Mpu atoM y 74 (70%) naumeHToB
pa3BuTne uHpekumn COVID-19 oTMeUYeHO Ha cpoKax
MeHee 1 ropa ot nposefexus TICK.

Y 87% nauueHtos (n = 90) otMeyanoch beccum-
NTOMHOE U nerkoe TeyeHue COVID-19. Y naum-
EHTOB C KIIMHWYECKUMMU npossfeHnamn (n = 63)
Hanbonee yacTbiMM cMMNTOMaMu BbINM NMXopagka,
KWULLEYHbI CUMHOPOM U pecnupaTopHas CMMNTOMaTHKa
(pucyHok 1). Mpu NpoBeneHU CPaBHUTENBHOMO aHanNM3a
KIMMHUYECKUX NPOSIBIEHWI ¢ rpynnoi Be3 TpaHcnnaH-
Taummn y naumenToB nocne TICK oTmeuanoch 6onee
yacToe pa3BWTME [ObIXaTeNbHOMW HELOCTaTOYHOCTM
(13% npotus 9,6%; p = 0,4) 1 KMLEYHOrO CUHApPOMA
(22% npoTue 3,5%; p < 0,001). Y NauMeHTOB C KALLEUYHbIM
cuHppoMoM (n = 23) Bbin npoBedeH AOMOSTHUTESbHbIN
aHanus gpyrux BO3MOMHbIX NPUUMH. Tak, B 4 crnyvasx
Bbina guarHocTUpoBaHa KulleyHas popMa peakumm
«TPaHCNIaHTaT NPOTMB X035IMHA» U B 8 — TeUeHne aHTe-
POKONWTa APYroi BUPYCHOI 3THoNOruK (Hoposmpyc — 7,

Tabnuua
PacnpeneneHme NauMeHTOB rpynnbl NCCllefoBaHuUA 1 rpynnbl CpaBHEHUA NO oMarHo3am
Tables
The distribution of the patients in the group of interest and in the comparison group by diagnosis
Mocne TICK Bes TI'CK
EapaMtteTp After HSCT Without HSCT
Srameer 105 (100) 115 (100)
Myskckom 7 (64
on, 4 e 67 (64) 63 (55)
Sex, n (% JKeHckuin
Forrale 38 (36) 52 (45)
Bospacr, rogbl - L
Age,pyears 9 (0,9-19,5) 7,8 (0,3-17,9)
NuarHos, n (%)
Diagnosis, n (%)
IeMobnacTosbl: 77 (74) 75 (65)
Hematological malignancies:
onn 49 (47) 46 (43)
ALL
oMn 21 (20) 7(6,5)
AML
MNumdcboma 3(3) 22 (20)
Lymphoma
foMMIT 3(3) 0
JMML
o 1(1) 0
NHL
nmoc
PID syndromes 14 (13) 19 (17)
[lobpokauecTBeHHbIe remMaTonornyeckme 3abonesaHms 14 (14) 21 (18)

Benign hematological diseases

lMpumeyarue. OJ1/1 — ocTpbiti nuMgbobracTHbIv nevikos, OMJT — ocTpbiii MuenonaHbii neiikos; OMMIT — oBeHUIbHbIN MUeIoMOHOLMTaPHbIN neviko3; HXJT — Hexoam-

KUHCKME JTUMCDOMBI.

Note. HSCT — hematopoietic stem cell transplantation; ALL — acute lymphoblastic leukemia; AML — acute myeloid leukemia; JMML — juvenile myelomonocytic leukemia; PID — primary

immunodeficiency.
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PucyHok 1
Temnapatypa 42.6%
Knheckue nposs/e- “rover | 0 1%
HUA B rpynnax naumueH- Ka 29 55
T0B ¢ COVID-19 nocne Couoh :
TFCK 1 Be3 Hee P, 21%
; MHTOKCHKAUKMA 17.4%
Figure 1 Fatiate: Bh dache 1
The clinical manifes- atigue and headache | | - 7 5%
tations of COVID-19 in Hacmops 18.3%
the HSCT recipients and Funny nose | | 18 1%
non-recipients KMLEYHBR CHHApOM 3556
Gastramtestingl 4
symptoms | R - 1. %
Onbiwkxa 9.6%
Oysprea | | 13 %
CHuxaHme
CATYPaLHM | 9.6%%
A decroasa in axXygen _ 12.4% TrCK
gaturation HECT
Chines 0% Oa
Rash | N 5.7% o .
MoTeps oboHAHKA 0.9% !-\-IET
Loss of small 1 . 1.9%
Opyroe 0.9%
Other T I 1%

i

poTaeupyc — 1). Mpu cpaBHeHUU C HETPAHCMIAHTUPO-
BaHHbIMW MaLMeHTaMW YacToTa KWULLIEYHOro CMHAPOMA
(nocne vcKIloueHNs apyrux BO3MOKHBIX MPUUKH) cocTa-
Buna 10,5% npotve 3,5% (p = 0,07).

MpeuMyLLecTBEHHO Yy MALMEHTOB OTMevanochb
pa3BuTve BeccMMNTOMHOM UK nerkon copmel 3abo-
nesaHua (86,1%), pexe — Tamenoit/kpaitHe Taenoi
(13,9%). Y nauuenToB nocne nposefeHua TICK B
OTNNYME OT FPYNMbl CPABHEHUA OTMeYanach TeHAEHUMA K
Bonee yacToMy (B 2,8 pasa) pasBUTUIO TAXKENON U KpaitHe
TAenoit hopM 3abonesanus (p = 0,03) (pucyHok 2).

Mpu aHanuse nabopaTopHbIX LaHHbIX MejuaHa
KonuuecTBa feikounToe cocTtasuna 2,0 x 10%/n
(0-19,75 x 107/n), HeWtTpochunos — 1,6 x 10°/n
(0-8,0 x 10°n), numcoumutos — 0,7 x 10°n
(0-6,5 x 10°/n), yposeHb C-peakTuBHoro benka —
2,0 (0-340) r/n. ®akTOpPOM, acCOLMUPOBAHHBIM C
pa3suTHeM bonee Taxenbix popm COVID-19, asunach
rnybokas nTuMdboneHuns: ypoBeHb NuMcounTos 6bin
CTaTUCTMYECKN 3HAUMMO HUKE Y MALMEHTOB C TAKe-
NbIMKU U KpanHe TaxenoiMn dopmamu COVID-19
(p = 0,002) (pucyrok 3). CTaTUCTUUECKM 3HAUUMON
accoumauum Mexny ypoBHEM HenTpodunios v passu-
TMeM Taxenbix popm COVID-19 BbisBNeHO He Bbino
(p=0,12).

Y 58 naunenTos nocne TI'CK 6bin nposeneH gonon-
HUTENbHbIA aHanM3 WMMYHOPEKOHCTUTYLUKN, KpUTe-
pusMu KoTopow 6biNO0 KONMMYECTBO NMMEOLMTOB
CD3 > 0,2 x 10°%/n u CD19 > 0,05 x 10°/n. CornacHo
pesynbTatam aHanuaa 9 (15%) nauueHToB Ha MOMEHT
pa3sutna COVID-19 ABNSNUCL MMMYHOKOMMETEHTHBIMY,
Toraa Kak B 85% cnyyaes MMMYHOPEKOHCTUTYLUW He
oTMeuvanocb. Y nauneHToB 6e3 MMMYHOPEKOHCTUTYLIMK
Habniopanacb bonee onuMTenbHas NEPCUCTEHUMS BUpYyCa
COVID-19: 17 (2-134) gHeit npotve 13 (7-72) nHeit,
O[HaKO CTaTUCTUYECKM 3HAUMMBIX Pa3fIMUMA NONYYEHO

PucyHok 2

Pacnpenenenue Teuenns COVID-19 no dhopMaM TaxecTu
y naumenToB nocne TI'CK v 6e3 Hee

Figure 2

The distribution of the severity of COVID-19 infection in the
HSCT-recipients and non-recipients
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He 6bino (p = 0,7), 3HAUMMBIX Pa3MNUNl MEXLY TAME-
CTblo TeyeHus un ucxogamm COVID-19 Takse BbISIBEHO
He BbIno.

Y nauneHtoB nocne TIFCK MeamaHa pnuTtenb-
HoCTM BbifeneHua Bupyca COVID-19 cocTtaBuna
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PucyHok 3

TaecTb TeueHns COVID-19 y naumenTos nocne TICK n
numcboneHns

Figure 3

The severity of COVID-19 in the patients after HSCT and
lymphopenia
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BeccHMnToMHOE- Tamenoe
cpeAHaTAManoa H KpﬂﬁHE TRAMINO®
Asymptomatic to moderate Sewere and critical

Tewenwe COVID-19

Course of COVID-19
22 (10-43) pna. MNpv aHanuae rpynn NauMeHToB B 3aBu-
CUMOCTU OT TxKecTn TedeHus COVID-19 Bbin BbisiBREH
Bonee oAMTENbHbIN NepUOL NePCUCTEHLMN BUPYCa Npu
TAMenbix goopmax: 49 (2-152) gHei npoTue 19 (2-138)
oHeit (p < 0,001). OgHaKo y HEKOTOPbIX MALMEHTOB C
6eCCMMNTOMHBIM U JIEFKMM TEUYEHWEM TaKKe OTMeyanachb
AnuTenbHas aeTekumns supyca COVID-19 (pucyHok 4).

Mpun aHanuse TakuMx (PaKTOPOB Kak OCHOBHOM
LmarHos, pemuccus Ha MoMeHT COVID-19, cpoku oT pathbl
TICK cTaTMcTyeckn 3HaumMom accoLmaLmm C TAKECTbIO
TeueHusi COVID-19 BbisiBneHo He bbino (pucyHku 5-7).

MauvenTtam nocne TICK, npenMyLLecTBEHHO Npu
PasBUTUK TAXKENbIX U KpaiHe Tasenbix oopm COVID-19,
HasHayanu cnepyiowune Buabl Tepanun: aHTubakTepu-
arnbHYI0, CBEXE3aMOPOXEHHYIO MNasMy OT PeKOoHBanec-
ueHtos COVID-19, npoTueosupycHyio (pemaoecumenp),
BHYTPMBEHHbIE MMMYHOrNOBYMMHBI, TOUMM3yMab u
MOHOKJSIOHanbHbIe aHTuTena (pucyHok 8). 3akoHOMepHO
MauneHTbl C KpaiHe TSXEeNbIM TEYEHNEM HYKOANWCh B
NPOBeAeHNUN UCKYCCTBEHHOW BEHTUMNALIMK NIETKUX.

Mpu npoBefeHnN aHanusa BAWAHWA Tepanuu Ha
pamTenbHocTb Teuenna COVID-19 sHaummon accoumaumm
MEXOY BUOAMM IeYeHUA 1 ANNTeSIbHOCTbIo 3aboneBaHus
MosyYeHo He bbino.

OOHMM M3 MHHOBALMOHHbIX MOAXOLOB JleYyeHus
COVID-19 nocne TICK cTtana TexHonorusa apon-
TUBHOW KIIETOYHON Tepanuu, koTtopas bbina ncnonb3o-
BaHa y NauMeHTKu 7 MecsAueB C [MArHO30M «TsKenas
KOMBMHMPOBaHHaA MMMYHHas HELOCTaTOYHOCTb C
uMMmyHodpeHoTunom T-, B~, NK*, cuHgpom pgedpmunta
Artemis» [6].

MauneHTke Ha dhoHE NepcUCTUpYIOLLE Ha NpoTH-
weHun 5 mec mHdekumm COVID-19 ¢ KT-kapTuHo#
LBYCTOPOHHEW MOMMCEerMeHTapHoW MHEeBMOHUK Bbina
BbinoniHeHa TICK oT rannouMpeHTMYHOro poHopa
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PucyHok 4

OnutensHocTb nepcucteHumm COVID-19 y nauneHTos
nocne T CK B 3aBUCHMOCTM OT THKECTU TEeUEHNst MHADEK-
umm COVID-19

Figure 4

The persistence of COVID-19 in the HSCT recipients accord-
ing to the severity of the disease COVID-19

PCR — polymerase chain reaction
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PucyHok 5

OTCyTCTBME accoLMaLMm MEsKIY TAMECTbIO TeHeHUs
COVID-19 v ocHoBHbIM 3abonesanuneM (p = 0,4)
Figure 5

A lack of association between the severity of COVID-19 and
primary disease (p = 0,4)
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1 CpeaHeTsKernoe Severe Critical

Asymptomatic, mild,

and moderate
(oTua). OTCpoYeHHas MMMYHOPEKOHCTUTYLMSA noche
TICK B cBsisn ¢ CD34*-cenekunen TpaHcnnaHTata u
puUcK Taskenoro TeyeHuss COVID-19 ctanu ocHoBaHWeEM
0715 NPOBEAEHUsI NepCOoHMAMLMPOBAHHOIO MPOTOKOSA
KNEeTOYHOW Tepanuu naToreHcneumuyeckumMn LuTo-
TOKCMYECKUMU T-NMMdoLMTaMK, 3arO0TOBNEHHBIMU OT
oTua ¢ nomoLupio TexHonorumn “IFN-y CAPTURE” (Miltenyi
Biotec, Bergisch Gladbach, Mepmanus). na nony-
YEHWA KIIeTOYHOrO NMPOAYKTa C BbICOKMM COAEPIKaHWEM
SARS-CoV-2-cneundmnyecknx nuMdoLUTOB JOHOPY
3apaHee bBbina BbINOSHEHA [BYKpaTHas BaKUWHaLMS
npenapaTtoM amM-KOBWA-Bak (®IBY «HULIM um.
H.®. Mamanen» Munsgpasa Poccumn, Mockea). TpaHc-
dysuio cneundmuHbix k SARS-CoV-2 numcpoumnToB
B konuuectee 100 x 10%/kr npoBenu Ha +35-i OeHb



OPUTUHAJNbHBIE CTATbU

PucyHok 6

OTcyTCTBME accoumaummn MeXay TAKECTbLIO TEYeHUs
COVID-19 1 cTaTycOM peMUcCcumM 0OCHOBHOMO 3ab0s1eBaHMs
Figure 6

A lack of association between the severity of COVID-19 and
the status of remission of primary disease
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PucyHok 7
OueHKa TaskecTn Teveruss COVID-19 B 3aBUCMMOCTM OT
cpokos nocne TICK

Figure 7
The severity of COVID-19 according to time from HSCT
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PucyHok 8
Buobl Tepanum COVID-19 y naumenTos nocne TICK

Figure 8
Types of COVID-19 treatment given to the patients after HSCT
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nocne TI'CK. Yepes 2 nHs nocne TpaHcdy3uu y naum-
EHTKM 0TMeyanocb pa3BuUTME CUHOPOMa Bblibpoca LMTo-
KWMHOB M MHTEPCTULMASIBHOMO OTEKA JIErkKMX, UTo Hanbonee
BEPOSATHO BbIN0 CBA3AHO C NPOBELEHHONM Tepanuei naTo-
reHcneundunyeckumm T-numdooumntamu.

Pa3speLueHve NeroyHoro noBpexaeH1s Hbino focTur-
HYTO Ha d)OHe Tepanuu FNIOKOKOPTUKOCTEPOMAaMMU U
aHTULMTOKMHOBbLIMU NpenapaTtamu (Tounnmaymab v kaHa-
KnHyMab). HaumHas ¢ 14-ro oHA OT MOMeHTa BBefeHUs
T-numdpoumTos MNMUP k SARS-CoV-2 He BbisBnsnace, a
no paHHbiM KT opraHoB rpyoHoON KMeTku perucTpupo-
Banacb CTOWKas MONOMKMUTeNbHas AMHaMUKa. KnupeHc
SARS-CoV-2 1 pepyKuus KITMHUYECKON CUMMTOMATUKM
COOTHOCMIIUCbL C NosiBNeHWeM uepe3d 4 Hep nuMdo-
LIMTOB, CNELUMTIMNYHBIX K Pa3nyHbIM BUPYCHBIM NenTugam
(CoV-M, CoV-N, CoV-S), noaTBepmaeHHbIX MeToaoM
ELISPOT.

MecTo knetouHow Tepanuu B nedyenun COVID-19
MOKa He OMpefesieHo B CMJTy Masioro OnbiTa ee UCnosb-
30BaHMWSA, 0HAKO MPeACTaBMNEHHbIV KIMHUYECKUIA ClyYait
MOXET ObITb BECKMM apryMeHTOM ANs U3y4YeHus v onpe-
OefIeHNst BO3MOMKHOI0 BKI1afa KNeTOYHbIX TEXHOMOr Wi B
ynyuLleHune BbiKMBaeMoCTH naumneHTos nocne TICK.

lMpu NpoBefeHnn aHanu3a netanbHOCTM B0 ycTa-
HOBJIEHO, YTO MeAMaHa Bo3pacTa yMepLUMX MaLueHToB
cocTaBuna 14 net B rpynne HabniopgeHus npoTtvs 8 net B
rpynne cpaeHenus (p = 0,044).

OpHoneTHsas obuias BbikuBaeMocTb (OB) peumnu-
enToB TICK npu passutum COVID-19 coctasuna 88% wn
Bblna HUKE MO CPaBHEHMIO C HETPAHCMIAHTUPOBaHHbBIMM
nauneHTamu (pucyHok 9). Y nauMeHTOB C TKeSbiMU 1
KpanHe TsaxenbiMu doopMaMu 3aboneBaHus BblKMBa-
eMoCTb Bblna 3HaUMMO HWKe Mo CpaBHEHMIO ¢ BeccuM-
NTOMHbIM U NErknM TeuyeHnem u coctasuna 46% npoTtus
98% (p < 0,001) (pucyrHox 10).

BrnusiHus ppyrov nHdekumm, covetanHom ¢ COVID-19,
¥ cTaTyca peMUCCUM UM NMPOrPeccum OCHOBHOrO 3abore-
BaHusl Ha OB nauMeHTOoB BbIsBMIEHO He bbino (p = 0,78
p = 0,71 cOOTBETCTBEHHO).

B rpynne uccnenosanua y 25% nauveHToB nocne
TICK 6b1n0 3apervcTpupoBaHO MOBTOPHOE 3apaskeHue
nubo peakTtmBauua COVID-19, npu 3TOM B OTNMuMe OT
nepBUYHOro MHdMLMpoBaHusa bonee yacTo 0TMeYanochb
passuTMe BeccuMNTOMHbIX chopM 3abonesaHus (60%
npotue 39%).

OBCYXXOEHUE PE3YJIbTATOB UCCJIELOBAHUSA

B Hawe uccnepoBaHne Bbinn BKAKYEHBI UMMY-
HOKOMMPOMETUPOBaHHbIE MaUMEHTbI, MepeHeclune
COVID-19 nocne TI'CK. lNo cpaBHeHWIO C HeTpPaHCNNaH-
TMpOBaHHbIMK nauneHTamu nocne TFCK oTMeuanach
Bonee pnutensHas nepcucteHuus supyca COVID-19, a
Havbonee ANMTENbHbIV NEPUOL OETEKLUMM OTMevancs y
MauMEHTOB C TAXebiMM chopMaMu. [onyyeHHble faHHble
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PucyHok 9

OB y naumenToB nocne TI'CK 1 6es Hee (88% npoTtus
94%; p = 0.077)

Figure 9

Overall survival (0S) rates of the HSCT recipients and non-re-
cipients (88% vs 94%; p = 0.077)
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PucyHok 10

0B naupmenToB nocne TICK B 3aBUCUMOCTM OT TASKECTU
TeueHus COVID-19 (46% npoTue 98%; p < 0,001)

Figure 10
OS of the HSCT recipients according to the severity of COV-
ID-19 (46% vs 98%; p < 0,001)
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COMOCTaBMMbI C pesyfibTaTaMu MeskAyHapOLHbIX Uccre-
LOBaHWW, NOATBePKAaLWMX Bonee KOPOTKMI Nepuoa
Bbinenexnus SARS-CoV-2 y naumeHToB ¢ BECCUMNTOMHBIM
W nerkum TeueHueM [7, 8]. OpHaKO CTOUT OTMETUTb, UTO
¥ B laHHOW rpynne nauveHToB Bbinn cryyaun AnuTenbHON
nepcucTeHumu Bupyca. [py conocTaBneHnm NonyyYeHHbIX
OaHHbIX CO B3POCIIbIMU NaLMeHTaMK 0TMeYanach Koppe-
naums mexonos COVID-19 ¢ BospacToM, Koppensuum ¢
NoJioM BbisSiBREHO He Bbino [9-12]. YcTaHoBneHo pocTo-
BEpHOEe B/IMSIHUE TAKeCTU TeueHns nHdoekummn COVID-19
Ha OB: y NauMeHTOB C TSKEMbIMU U KpaiHe TAKeNbIMU
dopMamu 3abonesaHus oHa cocTaBuna 46%, Torga Kak
npv Bonee nerkux dpopmax — 98%.

Pe3ynbTaTtbl aHanM3a KMMHWYECKUX MPOSABIEHMUN,
MOMyYeHHble B XOLEe OAHHOMO WUCCIefoBaHus, conocTta-
BUMbl C pesynbTaTaMu MesAyHapOoAHbIX Mccrnenosa-
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HWIA: HecMoTps Ha npoBegeHne TICK, B BonblumHcTBE
CrnyvyaeB Yy MauMeHTOB OTMevanocb HeccMMNTOMHOe
TeueHue u nerkve gpopmbl COVID-19 [13-17]. CtatucTu-
YECKM 3HaYMMbIMK OTNNYMAMMK NaumeHTos nocne TICK
B CPaBHEHWUW C HETPaHCMIIAHTUPOBAHHbBIMU NaLMEHTaMK
BbIN TEHAEHUMS K Pa3BUTUIO ObIXaTENbHOW HEeQoCTaTou-
HOCTM M KWLLEYHOrO CMHOPOMA, a Takke bonee Tske-
nomy TeyeHuio COVID-19, uyTo cOOTBETCTBOBASO AAHHbBIM
MeskOyHapoaHoro uccneposaHuna Esponeickoro obue-
CTBa TPaHCMNAaHTauuMn KOCTHOro Mosra u McnaHckon
rpynnbl N0 TpaHcnnaHTaumm [18].

OCHOBHOM [MarHo3, Hanuuve PeMUCCUn MUmm
Mporpeccun oCHOBHOrO 3aboneBaHus, CPOKM OT NpoBe-
nenust TTCK, a Takke Hanuume coyeTaHHOM UHApeKUMn y
NaLMEHTOB HaLLEero UCCRefoBaHNUs He OKasanu BIIMSHUA
Ha TaeCTb TeuyeHns n ucxog COVID-19, uto koppenupo-
Basio C pe3ynbTaTaMu PeTPOCNEKTUBHOrO MOHOLLEHTPO-
Boro uccneposanus HAW OOMmT mum. P.M. opbaueBon
[19]. Passute COVID-19 Kak Ha paHHUX, TaK U Ha
no3ngHux cpokax oT TICK He 6bino accouumpoBaHo C
TsecTblo 3aboneBanust unu ucxogamm. MaxkTopom,
accoUMMpOBaHHbIM C Bonee TAXENbIM TeUYEHWEM, ABNSA-
nacb numdoonenuns (ypoeeHb NUMAOLNUTOB MeHee
0,5 x 107/n), uTto BbINO NPOAEMOHCTPUPOBAHO B
paHee nposefneHHOM wuccneposaHum [20]. Crtatu-
CTMYECKM 3HAUMMbIX pasnuuuni B TsxecTu 3abone-
BaHua u ucxopgax COVID-19 y naumenToB nocne TFCK
B 3aBMCWMMOCTU OT UMMYHOPEKOHCTUTYLIMW BbISBIEHO
He Bbino.

B MexayHapoOHbIX uccrnefoBaHuax pakTo-
paMu puUCKa, BIUSIOLMMU Ha Pa3BUTUE TANKENbIX
¢opm COVID-19 n HebnaronpuaTHoro ucxopa 3abo-
neBaHuA, ABMNAMUCL HENTpPONeHus, NMUMAONeHUs,
HanmuMuue COMYTCTBYIOLWMUX XPOHMYECKMX 3abone-
BaHWA M CUCTEMHbIX MH(DEKUNUA, a TakKe TeuyeHue
peaKkumMn «TpaHCcnfaHTaT NPOTUB XO3fMHa» U NPUEM
MMMYHOCYNPECCHBHON Tepanun Ha MOMEHT pa3BUTUS
COVID-19 [18, 21].

MauneHTbl B A@HHOM WCCMIeAOBaHMWU MOJyyYanu
pasfuHble BMAbI Tepanuu, AOCTYMHbIe B TOT UMK MHON
MOMEHT BPEMEHM C YYETOM CFOMKHOCTW Ha3Ha4yeHus
npenapaToB B nNeauaTpuyeckown npakTuke. Mpu npose-
OEHWM aHanu3a BNWUAHWS Tepanuu Ha ONAWTENbHOCTb
TeyeHna COVID-19 3HauuMMoOn accoumaumm Meskpy
BUOAMW NEYEHNS U ONUTENbHOCTbIO 3aboneBaHns nony-
YyeHo He bbino. OB peunnuenTos TICK coctasuna 88%,
Mpu 3TOM AaHHble MeXAYyHapOAHbIX WCCNEeAoBaHWN
BapbupytoT. Tak, Mo pesyfbTaTaM MHOMOHALMOHASIbHOI O
nccnepoBaHus EBponenckoro obuwiectBa TpaHCcnnaH-
TalMWM KOCTHOrO Mo3ra 1 MicnaHckow rpynnbl o TpaHc-
nnaHTaumu, B KOTOPOE BOLLMU 62 NauueHTa C MeguaHon
BospacTa 9 net, OB cocTasuna 97% [18]. B To Bpems
Kak B MHOTOHaLMOHanNbHOM UCCMEAoBaHUM feTen Ao
19 net c oHKoremaTtonoruyeckmmu 3abonesa-
HusiMmn nocne TITCK n COVID-19, B KOTOpOE BKMIOUYNM
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131 naumeHTa ¢ MeguaHow Bo3pacTa 8 net, OB cocTa-
Buna 95%.

3AKITIOYEHUE

YacTtoTa pa3sutusa COVID-19 nocne TI'CK B Hawwem
nccnepoBaHum coctasuna 12,5%.

Y peumnueHToB Tl CK B cpaBHeHUM C HETPaHCMNaH-
TMPOBaHHbIMU NaLMEeHTaMW NOCTOBEPHO Yalle OTMe-
yanocb passutme bonee Taxenbix copm COVID-19.
Hanbonee yacTbiMM KIMHUYECKUMU CUMMTOMaMK ABASA-
NIMCb NMXOPafKa, fbixaTerlbHas HefOCTaTOYHOCTb M
KWULLIEYHBIV CUHAPOM.

Hambonee 3HaumMMbIM DaKTOPOM, aCCOLMMPOBaHHbIM
C PUCKOM pasBuTua Tasenbix doopM COVID-19, asna-
nacb numdponeHus. Koppensauum Takux chakTopoB Kak
[MarHo3 ocHoBHoro 3abonesaHusi, Hanuuve pemuccuu/
peuvaMBa, CPOKU M HanmMume MMMYHOPEKOHCTUTYLMM
nocne TICK, a Takxe couyeTaHHasd MHeKuUna He
OKa3asnu BAUAHUA Ha TsxecTb TeyeHuss COVID-19 unm
ncxopn 3aboneBaHWs NaLMEHTOB B HaLleM WCCNeno-

BaHWW. 3HAUMMOM accoumaLmmn Mexay BUOaAMU NeyYeHus
n LnuTenbHocTbio Teuenns COVID-19 nonyuyeHo He bbino.
OB peuunuenTtos TI'CK coctasuna 88%. Y naumeHToB ¢
TAMENbIMU U KpanHe TaxenbiMu popmamu COVID-19
oTMevanuch bonee anMTEnbHas NepcMCTeHUMs BUpYca
1 [ocToBEpHO Bonee HM3KasA BbIXKMBAEMOCTb.

UCTOYHUK ®UHAHCUPOBAHUA
He ykasaH.

KOH®JIUKT MHTEPECOB
ABTOpbI CTaTbi MOATBEPAMIN OTCYTCTBME KOHDNIMKTA MHTEPECOB, O
KOTOPOM HeobxoanMo CoobLLNTD.
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