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Pe3ynbrathl

[Tpu>xuBIeHMe TpaHCIIAHTATa COCTOANIOCH Y 44 MAIIeHTOB,
C MelMaHol BOCCTaHOBIeHMs HerTrpodunos 21 menp (12-
41). KinmHuKo-reMaTonorndeckass peMucCHuA JOCTUTHYTa
Takke 44 manuenToB (88%). O6masa BeiKMBaeMocTb (OB)
MeTopoM Kanman-Maitep Bo Bceli rpymnie cocTaBua — 48%.
BespennansHas BpknBaeMocts (BPB) 6b11a 60%. Megyuana
HabmoHeHMs1 coctaBuna 3 roga 9 mec. OB B rpynme OJIT -
46,2%, B rpynne OMJI - 53,3%, B rpynne MJIC u MII3 -
44,4%. OB y manueHTOB C HeNpIOKUBIEHUEM/OTTOPKeHN-
€M TPaHCIJIaHTaTa cocTabasAna 71,4%. OB y nmauneHTos B
pemuccun — 80%, nuropenykuuu — 50%, B aKTUBHOM CTa-
mun — 12% (p=0,05). He momy4eHo CcTaTUCTIYECKN JFOCTO-
BepHoIT pasHubl Mexny MAK n PUK 50% u 47% (p=0,6).
CMeHa JJoHOpa TaK)Ke CTaTUCTUYeCK) He NoBnusAna Ha OB:
co cMeHoI — 50% 1o cpaBHeHMIO ¢ 47% 6e3 CMeHBI JOHOpa
(p=0,4). OB y nmanentoB oPTIIX II-III ct. - 61%; OB y ma-
I1eHTOB, He pasBuBIINX oPTIIX 6bi1a 21% (p=0,09). OB y
nanuenTos ¢ XpPTIIX nerkoit n cpefiHell cTelleHN TAXKeCTn
OHa cocTaBuIa 72,4%, a 6e3 nmpusHakos xpPTIIX - 12,5%
(p=0.000). ITpyuuHbBl TETATBHOCTHU: PELMANB/IPOrpeccus
B 17 cnyvasx (65%). TpaHcIlaHTaUMOHHAsL TeTaIbHOCTD

coctaBmia 20% (n=9). ITokasaremn OB y manmeHToB ¢ HO-
CTTPAHCIUIAHTALIIOHHON Tepamyell B 3aBUCUMOCTU OT ee
BIJjA: TONBKO MH}Y3Ms JOHOPCKUX MnMpPOUnToB — 55,6%,
TapreTHas U MOffepXXMUBaromas Tepannsi — 46,2%, KkoMbu-
Haums XT u VT - 22,2%, maunenTs! 6e3 Tepannu (HO Ie-
penecuie oPTIIX) - 84,6% (p=0.08).

BbiBogbl

[Toropnas amno-TT'CK sBnsiercs 3¢ deKTNBHBIM METOIOM
Tepammy y Mal}MeHTOB C pelMAMBOM 3aboneBaHMA IIOCTIE
nepsoit TT'CK. ITanyeHTsI, ZOCTUTIINE PEMUCCUN VIJTU IIV-
topenykuun tnepes, TT'CK, nMeroT crarmcTmyeckm JOCTO-
BEpPHBIIT Ty4inii nporuos. Paseurue xponnyeckorn PTIIX
JIETKOV U CpefiHell CTeIIeHM JJOCTOBEPHO YIy4llIaeT YPOBHU
OB. He nmonyuyeno mocroBepHoit pasuuibl Mexay PVIK n
MAK. TlocTTpaHCIIaHTallMOHHAsA TepanMsA MOXeT YIyd-
mnTh pesynbrarsl nosropHoit TI'CK.

KnioueBble cnoBa

TpaHcrmaHTanMsA TeMOMOATUYECKUX CTBOJIOBBIX KJIETOK,
HOBTOpHAsI, [eTu, OOIias BBDKMBAEMOCTD, KIMHUYECKIE
JICXOMbI.
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Introduction

Pulmonary comorbidity is one of the key factors deter-
mining the risk of complications and non-relapse mortali-
ty after allogeneic hematopoietic stem cell transplantation
(allo-HSCT). The unified criteria included in the HSCT-spe-
cific index (HCT-CI) do not reflect potential disease-specific
pulmonary comorbidity factors. The aim of this study was to
characterize the frequency and structure of pulmonary co-
morbidity factors in adult patients receiving allo-HSCT for
various diseases.

Patients and methods

The study included 355 patients (median age 33 years, 18-66)
examined before allo-HSCT. Potential pulmonary comor-
bidity factors have been documented (smoking, broncho-ob-
structive diseases, infections, pulmonary toxic chemother-
apy, mediastinal radiation therapy, etc.). Impairment of the
pulmonary function tests (PFT) was documented by the
parameters of FEV1 and the diffusing capacity of carbon
monoxide (DLco), adjusted for hemoglobin. The analysis
was carried out in groups of patients with acute myeloid and
lymphoblastic leukemia (n=215), lymphomas (n=59), myel-
odysplastic syndrome (MDS) and myeloproliferative diseas-
es (MPD) (n=54), acquired aplastic anemia (AA) (n=27).

Results

The factors of lung compromise before allo-HSCT were as
follows: smoking (32%), broncho-obstructive diseases (5%),
pulmonary infections (45%), pulmonary toxic chemotherapy
(79%), immune checkpoint inhibitors (5%), previous autol-
ogous HSCT (8%) and radiation therapy (6%). Risk factors
associated with prior treatment were most often realized in
patients with lymphomas (pulmonary toxic chemotherapy
(80%), autologous HSCT (47%), radiation therapy (32%),
and immune checkpoint inhibitors (32%). Patients with
acute leukemia had a high frequency of cytarabine therapy
(94%). Potential drug pulmonary toxicity was not detected
in AA. The frequency of infections involving lungs did not
statistically significantly differ depending on the diagnosis
and amounted to 30%, 47%, 51%, and 37% for AA, acute leu-
kemia, lymphomas and MDS/MPD, respectively (p=0.1637).
The proportion of smokers was slightly higher among pa-
tients with lymphomas (41%) and MDS/MPD (39%) com-
pared with the group of acute leukemia (30%) and, especial-
ly, AA (19%) (p=0.1260). A smoker index of more than 20
packs/year was observed in 48% of smokers diagnosed with
MDS and MPD, which was significantly higher than in acute
leukemia (22%) and lymphomas (21%) (p=0.0461). Con-
comitant COPD was detected more often among patients
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with MDS and MPD (13%) compared with AA (0%), acute
leukemia (2%) and lymphomas (5%) (p=0.0038).

A decrease in FEV1 occurred in 90 (25%) patients, including
14%, 9% and 2% of mild, moderate and severe degrees, re-
spectively. DLco disorders were detected in 69% of patients,
including 29%, 28%, and 12% of mild, moderate, and severe,
respectively. More frequent bronchial obstruction according
to the median FEV1/VC parameter was observed in patients
with MDS and MPD, while disorders of pulmonary diffusing
capacity according to the median adjusted DLco were more
pronounced in patients with lymphomas.

The revealed patterns are partially explained by differenc-
es in the age of patients and the duration of the disease at
the time of allo-HSCT. The median age of patients with AA,
acute leukemia, lymphomas, and MDS/MPD was 28, 32, 37,
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and 45 years, respectively (p <0.0001). Accordingly, the me-
dian of disease duration before allo-HSCT was 1.9, 1.1, 3.6
and 1.4 years (p <0.0001).

Conclusions

Adult recipients of allogeneic HSCs have a wide range of
potential causes and a high frequency of pulmonary co-
morbidity, which is confirmed by the PFT data. Pulmonary
comorbidity factors and the PFT disorders have underlying
disease-specific features.

Keywords

Allogeneic hematopoietic stem cell transplantation, adults,
underlying disease, pulmonary comorbidity, pulmonary
functional tests.

bonesHb-cneumduyecknin natrepH GpakTopoB JIErOYHON KOMOPOUAHOCTH y B3POUIbIX

bonbHbIX 00 nposegeHns annoreHHon TICK

Erop A. Kynarun', Anuca I. Bonkosa?, Vnes 0. Hukonaes?, Auna I. Cmupuosa?, I0nus [I. Pa6ux®, Bacummii V. Tpodumos',

Bopuc B. Adpanacbes?

! Kaempa Tepanmu rocimTaabHON ¢ KypcoM a/UIepro/IOTMy M MUMMYHOJIOTMM MIMeHN akafieMuka M. B. Yepropyuxoro

C KJIMHUKON

2 HVW peTcKoit OHKO/IOTHIL, TeMaTooruu u Tpauciranronornu uM. P. M. Top6auesoii, Ilepsoiit Canxr-Iletep6yprexmit
TOCYJapCTBEHHBIN MEMLIMHCKII yHUBepcuTeT uM. akaj. V. I1. ITasnosa, CaHKT-HeTep6ypr, Poccus

? Orpenenne GYHKIMOHAIBLHON AuarHOCTUKY Ne2 Hay4Ho-KIMHIYeCKOTo MCCIe[0BAaTe/IbCKOTO LIeHTPA,

®I'BOY BO «Ilepssiit Cankr-IleTep6yprckuit roCyAapCTBEHHBIN MEUIMHCKIIT yHUBepcuTeT nM. akaf. VI.IL. ITasrosa»

Mumusppasa Poccun, Cankr-Iletep6ypr, Poccus

Beepenune

JlerouHast KOMOPOUSHOCTD SIBISIETCS OFHUM U3 KITIOUEBBIX
(baKTOpOB, ONMpemeNAINM PUCK OCTOXKHEHMIT 1 6espe-
LVAMBHOI JIETa/IbHOCTY IIOC/IE a/UIOT€HHOI TPAaHCIUIAHTa-
LMY TeMOIIOSTUYECKUX CTBONMOBHIX KieTok (amrno-TICK).
Yun¢uunposanusle kputepun, sxopsamue B TTCK-crenn-
¢uanbnit nagekc (HCT-CI), He oTpakaloT MOTEHIMAIbHbIE
6omne3Hb-crenudndeckue (HaKTOPhl TETOYHON KOMOPOUL-
HocTH. Lle/b HACTOSIIETO MCCIeNOBAHM: OXapaKTepu3o-
BaTb YaCTOTY U CTPYKTYPYy PaKTOPOB JIETOIHOI KOMOPOUS-
HOCTY Y B3POC/bIX IMaIlMeHTOB, Hony4aouux anao-TTCK
110 [TOBOJLY Pas3/IMYIHBIX 3a00/IeBaHUIL.

MaumeHTbl U MeTOAbI

B uccnemoBanme BKIOYEHO 355 OONMBHBIX (MemuaHa BO3-
pacta 33 ropa, 18-66), 006CnemOBaHHBIX [0 IPOBEIEHUS
amwto-TI'CK. JlokyMeHTMpOBaMy IOTeHIMaNbHble (aKTOpPbI
nerouHoit koMmopougHoctn fo amno-TTCK (xypenne, 6poH-
XO0OOCTPYKTUBHbBIe 3a00jeBaHys, MHQEKIVM, IIyIbMOHO-
TOKCMYHAsA XMMMOTEpals, JydeBas Tepamys Ha 0071acTb
cpenocTeHus u ap.). HapylueHus QyHKIM BHEIIHEro Jibl-
xanus (PBJI) moxymentuposanuch no napamerpam OOBl1
" 1 Py3NOHHOI CIOCOOHOCTY NETKUX I OKCHJIA YTTIepo-
ma (DLco), cKOppeKTUPOBaHHOM IO YPOBHIO I'eMOITOOMHA.
AHanu3 MpoBOAWIICA B TPYIIAX GOIBHBIX C OCTPBIM MUEJO-
UAHBIM 1 uMQOOIacTHBIM JeViko3oM (n=215), mimdoma-
mu (n=59), muenopucriactudeckum curgpomom (MJIC) n
MuenonpomideparuBHbiMy 3abonesanuamn (MII3) (n=54),
nprobpeTeHHOI armracTuieckoit anemueit (AA) (n=27).
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daxTopamn Kompomerauny nerkux o aawro-TICK 6bum
KypeHue (32%), OpOHXOOOCTPYKTMBHBIE 3ab0/IeBaHMs
(5%), nerounsie mHpexuuu (45%), Tepamus IyIbMOHO-
TOKCUYHBIMU XMMuomnpemnaparamu (79%) 1 uHrnbutopamn
MMMYHHBIX KOHTPO/IBHBIX TO4eK (5%), IpeflIecTBYIomast
ayronornunas TI'CK (8%), mydeBass Tepamusa Ha 061acTb
cpemocteHns (6%). PakTopbl pucKa, CBA3aHHbIE C IpeflIe-
CTBYIOLLIVM JIedeHMeM, Hanboree 4acTo peajn30BbIBAIICH
y HaIueHToB ¢ muMdoMaMul (IIyIbMOHOTOKCUYIHAS XMMMO-
tepanus (80%), ayronornynasa TI'CK (47%), nyueBas Tepa-
st (32%), MHTUOMTOPbI UMMYHHBIX KOHTPOJIBHBIX TOYEK
(32%)). [TaumeHTBI ¢ OCTPHIMU JIETIKO3aMM IME/IV BBICOKYIO
JacToTy Tepamuu uutapabunom (94%). IloreHumampHas
JIeKapCTBeHHasA IYIbMOHOTOKCMYHOCTb He BBIABJIANACDH
npu AA. Yactora nHGpeKunit ¢ BOBIEYEHMEM JIETKNUX CTa-
TUCTUYECKU JOCTOBEPHO He pasinyanach B 3aBYCHMMOCTH
OT AmarHosa u coctasmna 30%, 47%, 51% u 37% npu AA,
OCTPBIX JIeitKo3aX, mmpomax u1 MIIC/MII3 cooTBeTCTBEH-
HO (p=0,1637). YnenbHBIl BeC KypsUMX OBII HECKOTIBKO
BBIIIIE Cpefy HanueHToB ¢ numdomamu (41%) 1 MIC u
MII3 (39%) 1o cpaBHEHMIO C TPYIIION OCTPBIX JIEMKO30B
(30%) n, ocobenHo, AA (19%) (p=0.1260). VHgeKc Kypuib-
mmka 6osee 20 madek/net nmennu 48% KypuUIbILINKOB C Jya-
rHo3oM MJIC 1 MII3, 4T0 651710 ZOCTOBEPHO BBILLIE, YEM IIPU
OCTpBIX Jeitko3ax (22%) u nmumdomax (21%) (p=0,0461).
Conytcreytomasa XOBJI BbIABIAMACh JOCTOBEPHO 4dallle
cpeny nanmentoB ¢ MJIC u MII3 (13%) mo cpaBHeHMIO C
AA (0%), octpsivu nerikozamu (2%) u mumbomamn (5%)
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(p=0,0038). Cryxenne yposasa OPB1 0T ZO/DKHOTO NMeIo
MecTo y 90 (25%) 60/1bHBIX, BKIIodast 14%, 9% u 2% j1erkoti,
CpefiHeN U TAXKETON CTeNeHM COOTBETCTBeHHO. Hapyienus
DLco BoiABens! y 69 % nanyueHTos, BKao4asa 29%, 28% u
12% nerkoit, cpegHel 1 TSAXKeIOM CTEIIeHN COOTBETCTBEHHO.
Bornee yacTele HapylleHUsT GPOHXMANBHON IPOBOAUMOCTH
no napamerpy OPB1/JKEJT umenuced y 6onpubix ¢ MIC n
MII3, Torpa Kak fuddysMOoHHON CIIOCOOHOCTH JIETKUX — Y
60BHBIX C TMMGbOMaMH.

BbisiB/IeHHbBIE 3aKOHOMEPHOCTM (HOPMUPOBAHIS JIETOYHOI
KOMOPOMIHOCTY YaCTUYHO OOBACHAIOTCA PasINInMAMU
BO3pacTa OGONBHBIX M JIUTEIBHOCTU 3a00/MeBaHMs Ha MO-
meHT ao-TTCK. Menuana BospacTta mpy AA, OCTpBIX J1eii-
Ko3ax, mumdomax u MII3 u MJIC cocraBuna 28, 32, 37 n 45

neT cooTBeTcTBeHHO (p <0.0001). MenyuaHa AIMTeIbHOCTI
3abomeBanus coctaBmna 1.9, 1.1, 3.6 n 1.4 et (p <0.0001).

BbiBogbl

Bspocnble penunuenTst ajtoreHHbix 'CK umeroT mmpoxnit
CTEKTP MOTEHLMATbHBIX NMPUYMH ¥ BBICOKYIO YaCTOTY Je-
TOYHOI KOMOPOMITHOCTHM, YTO MOATBEPXKAAETCS [JAaHHBIMU
®B]I. dakTOpDI 1ErOYHON KOMOPOUIHOCTY ¥ HapYLIEHUA
®B]I nmeror 60e3Hb-criennpuuecKye YepThl.

KnioueBble crnoBa

AJoreHHas] TPAHCITAHTALMS TEMOIIOITUIECKUX CTBOJIO-
BBIX KJIETOK, B3POCTIble, OCHOBHOE 3a00meBaHme, KOMOPOW/-
Hasl IATO/IOTHS JIETKIX, (PYHKIIVSI BHELIIHETO [{bIXaHUIL.
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Introduction

Expansion of the Russian donor registries network is an
important task seeking for increase of the unrelated donor
search efficiency for Russian patients. Different strategies
need to be applied for recruiting a larger number of potential
donors as well for increasing HLA diversity of the pool. The
aim of our study was to compare the haplotype frequencies
based on five-locus high-resolution typing of potential do-
nors from two Russian registers.

Materials and methods

A cohort of the Vasya Perevoshchikov National Bone Mar-
row Donors Registry (National BMDR) included 1563 do-
nors. HLA-typing was performed by the Next Generation
Sequencing (NGS technique). The data analysis was carried
out by Harlequine program version 3.5 with using the ex-
pectation-maximization algorithm for the determination of
five-locus haplotype frequencies. The data published by the
Bone Marrow Donors Registry of I.Pavlov First Saint-Peters-
burg State Medical University (Registry of I.P. Pavlov SPb-
SMU) were used for comparative analysis [1]. The results of
HLA typing by monoallelic Sanger sequencing for 1000 do-
nors are presented in this study.

Results

1439 different haplotypes were detected in the National
BMDR donors’ group. In the cohort of the I. Pavlov SPb-
SMU Registry, 1352 haplotypes were defined. A*01:01:01-
B*08:01:01-C*07:01:01-DRB1*03:01:01-DQB1*02:01:01
proved to be the most frequent haplotype in the com-
parison groups (Table 1). This haplotype is mostly repre-
sented in the majority of European populations (http://

www.allelefrequencies.net). The A*02:01:01-B*13:02:01-
C*06:02:01-DRB1*07:01:01-DQB1*02:02:01 haplotype is
more common in the cohort of National BMDR (2.66% ver-
sus 1.01%, p=0.00005). There is a trend for higher frequency
of  A*03:01:01-B*07:02:01-C*07:02:01-DRB1*15:01:01-
DQB1*06:02:01 haplotype in the cohort from I. Pavlov SPb-
SMU Registry (3.12% versus 2.43%, p=0.15). A*30:01:01-
B*13:02:01-C*06:02:01-DRB1*07:01:01-DQB1*02:02:01
haplotype is common among the National BMDR donors.
This haplotype is, however, not frequent among donors of
I. Pavlov SPbSMU. Registry.

Conclusion

Both registers attract volunteers from the Russian Federa-
tion regions, nevertheless, there are some differences in the
five-haplotype haplotypes distribution. Collaborative work
of all Russian registries is a way to increase the HLA pool
represented in the Russian search systems and to increase
the efficiency of the unrelated donor search for Russian pa-
tients.
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