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Introduction

Allogeneic hematopoietic stem cell transplantation (allo-
HSCT) is effective method of treatment of malignant, he-
matological and hereditary diseases. Common complica-
tions after allo-HSCT, which may decrease its effectiveness,
include infectious lesions of the gastrointestinal tract of vi-
ral etiology and Clostridium difficile on the background of
immunodeficiency, antibiotic-associated diarrhea and graft-
versus-host disease (GvHD). Transplantation of fecal micro-
biota (FMT) from a healthy donor can lead to eradication
of pathogens, modulation of the recipient’s immune system
and as a consequence to a decrease in intestinal GVHD ac-
tivity. Aim of our study was to increase treatment efficiency
of complications associated with Clostridium difficile and in-
testinal GVHD in patients after allo-HSCT.

Patients and methods

From 2015 to 2018 in Raisa Gorbacheva Memorial Institute
for Children Oncology, Hematology and Transplantation
11 patients after allo-HSCT from matched unrelated
donor - 36.5% (n=4), related donor - 9% (n=1), haploiden-
tical donor - 54.5% (n=6) with acute lymphoblastic leuke-
mia - 18.3% (n=2), acute myeloid leukemia - 27.4% (n=3),
myelodysplastic syndrome - 18.3% (n=2), beta-thalassemia -
9% (n=1), chronic myeloid leukemia - 9% (n=1), Hodgkin’s
lymphoma - 9% (n=1), Fanconi’s anemia - 9% (n=1) were
included in a single-center prospective study. All patients
underwent FMT for the treatment of posttransplant compli-
cations. The median age was 24 years (2-45). Three patients
were excluded from the study due to violation of FMT tech-
nique (n=2), development of severe systemic inflammatory
response syndrome (n=1). The duration of diarrhea before
FMT was from 1 to 6 months (median - 2.3) and was ob-
served in all patients. Active intestinal bleeding with the
need of daily blood transfusions for the correction of anemic
syndrome was registered in 5 (45.5%) patients, additionally
blood impurity in stool was determined in 4 (36.4%) patients.
5 patients had sepsis (45.5%) and one patient was in septic
shock associated with Klebsiella pneumoniae and received
antibiotic therapy, vasopressors, mechanical ventilation.
Abdominal pain requiring analgesia with opioids was noted
in 9 (81.8%) patients. Gastrointestinal paresis was observed
in 5 (45.5%) patients. 8 (72.7%) patients had positive clos-
tridial toxin-B in stool. Elevated fecal calprotectin level -
600 pug/g (220-6706) before FMT was identified in 7 (63.6%)
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patients. FMT was performed on D+168 (27-1107). Micro-
biota donors were patient’s relatives or unrelated donors
who met all infectious safety requirements. Before and af-
ter FMT D+3, D+8, D+16, D+30, D+45, D+60, D+75, D+90
real-time multiplex PCR (“Colonoflor-16") was performed
to determine the main groups of intestinal microorganisms.
3 patients underwent 16S RNA stool sequencing prior FMT.

Results

A complete clinical response was observed in 64% of patients.
The reduction in the frequency and volume of diarrhea by 2
times was observed on D+18 (1 - 39) and D+14 (1 - 11)
after FMT, respectively. Complete regression of pathological
impurities in the stool (blood, mucus) was recorded at D+13
(2-11), D+30 (1-97) and abdominal pain syndrome at D+15
(5-31), respectively. Clostridial toxin-B in stool samples at
D+30 was not detected in 4 (50%) previously positive cases.
The results of multiplex PCR showed changes in gut micro-
biota after FMT. The maximum increase in the main groups
of intestinal microorganisms was recorded after FMT for the
total bacterial mass at D+8 from 3E+08 (9,E+05/ 1E+11) to
1,65 E+12 (7E+10/ 7E+12), for Lactobacillus spp. on D+3
7E+05 (1E+04/2E+09) to 3E+08 (7E+05/ 3E+09) and for
Bifidobacterium spp. on D+30 3E+06 (9E+04/ 3E+08) to
1E+08 (3E+06/ 6E+09), Escherichia coli on D+3 7E+05 (0.0
E+00/7E+06) to 3E+07 (2E+06/ 3E+09), for Bacteroides fra-
gilis group on D+8 1.1 E+07 (0.0 E+00/4E+08) to 1.6 E+12
(3E+06/7E+12), Faecalibacterium prausnitzii on D+3 3E+05
(0.0 E+00/8E+07) to 3E+08 (1E+05/ 3E+09). 16S RNA stool
sequencing before FMT revealed marked disturbances of in-
testinal microbiota with predominance of microorganisms
of the following families: Streptococcaceae, Staphylococca-
ceae, Enterococcaceae.

Conclusion

FMT is effective and safe method of treatment for infectious
complications associated with Clostridium difficile and intes-
tinal GVHD in patients after allo-HCST.
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Beepenune

AjnoreHHas TpaHCIUIAHTAIMA TeMOIO3TUYECKUX CTBOJIO-
BbIxX K1eTOK (a/m10-TTCK) - addextuBHbII MeTOR Tepammu
OHKOJIOTMYeCKUX, TeMaTOJIOIMYeCKMX ¥ HACTe[CTBEHHbBIX
3aboreBaHmit. PacmpocTpaHeHHBIMU OCTOXKHEHMAMI aJI/IO-
TT'CK, KoTOpble MPUBOIAT K CHIDKEHNIO 3¢ (deKTUBHOCTI
JledeHNs, ABIOTC: MH(PEKIMOHHOE MOPaKeHNe JKeTyod-
HO-KMIIEYHOTO TPaKTa BUPYCHON ITUONOTMU U/MIU ACCO-
numpoBanHoe ¢ Clostridium difficile Ha ¢doHe MMMyHOpE-
¢buiyTa; aHTMOMOTUKACCOLVMPOBAHHASA AMapes; peaKIis
TpaHcmanTar npotus xo3suHa (PTIIX). Tpancnmanraus
¢exanpHOi Mukpobuorsl (TOM) or 3mopoBoro moHOpa
MOXKeT IPUBOJUTDH K 3pajjyIKaliuyl IMaTOTeHHBIX MMKPOOP-
raHM3MOB, MORY/LALINY MMMYHHOJ CUCTeMbl PelMIeHTa 1
KakK C/encTBue K CHIbKeHnio aktuBHocT PTTIX xumreunm-
Ka. Ilermpio paboTsl sBIsIeTCs MOBBILIEHE 9((EKTUBHOCTU
JIeYeHNs OCTIOKHEHMII y manuenToB nocne anno-TTCK ac-
courposanusix ¢ Clostridium difficile u PTIIX knievnuxa.

MaumneHTbl U MeTOAbI

C 2015 1o 2018 rox B HVMW pgetckoit OHKOIOTMM, TeMaTo-
norvu u tpaHciutauronoruu uMm. P. M. Top6ayeBoit B of-
HOILIEHTPOBOE, HPOCIEKTUBHOE JCCIENOBaHIEe BKIIOYEHO
11 manmenTos nocre awto-TTCK oT HepoACTBEHHOTO JOHO-
pa - 36,5% (n=4), poxpcrBeHHoro — 9% (n=1), ramnonex-
TUYHOTO — 54,5% (n=6) ¢ 11e/1p10 Tepanuu ocTporo mumMpo6-
JIaCTHOrO Jeiiko3a — 18,3% (n=2), ocTPOro MuenoMZHOrO
nerikosa — 27,4% (n=3), MUETOANCIITIACTUIECKOTO CUHAPO-
Mma - 18,3% (n=2), 6eta-Tamaccemun - 9% (n=1), xpoHnde-
ckoro muenoneiikosa — 9% (n=1), Jlnmpombr XomKKknHa —
9% (n=1), anemun ®aukouu — 9% (n=1). [l neveHns mo-
CTTPAHCIUTAHTALMOHHBIX OC/IO)KHEHUII BCEM Ial[MeHTaM
6bu1a BbimonHeHa TOM. Mepuana BospacTa coctaBuia 24
rofa (2-45). VI3 nccnenoBanms UCKIIOYEHO Tpoe OOMbHBIX
u3-3a HapyueHus Texuuku TOM (n=2), pasBUTHs TsKeENO-
IO CHHJpPOMa CUCTEMHOTI'O BOCIIA/INTENBHOrO OTBeTa (n=1).
HmrenpHOCTD Auapen neper, TOM cocraBmma or 1 mo 6
Mec. (MepuaHa — 2,3) u Habmofanach y BCeX NMAlJMEHTOB.
Y 5 (45,5%) GONMbHBIX PETMCTPUPOBANN aKTUBHOE KUIIEY-
HOe KPOBOTeYeHNUe C HeOOXORMMOCTBIO eXeJHEBHBIX re-
MOTpaHC(y3nil A1 KOPPEKIUN aHEMIIECKOTO CUHAPOMA,
erte y 4 (36,4%) 6O/BHBIX B CTY/IE OIPENE/ISUIICH TP OXKIKI
KpoBuU. B cocrosinnu cencuca 6p110 5 nanneHToB (45,5%), a
OJIVH MMALIVIEHT HAXOW/ICA B COCTOSTHUY CEIITUYECKOTO IOKa
(Klebsiella pneumoniae) m monydan aHTUOAKTepUATbHYIO
Tepanmuio, Ba3ONPeCCOpPBI, JMCKYCCTBEHHYIO BEHTWU/IALNIO
nerkux. AGJOMMHAIBHBI 00/I€BOM CUHAPOM, Tpebyomit
aHaJIbresny HAapPKOTUYECKVMM aHaJbreTMKaMU OTMedasin
y 9 (81,8%) maunentos. I[Tapes kumeynnka Habmoganu y 5
(45,5%) 60mbHBIX. Y 8 (72,7%) MalieHTOB BBIABIIEH IIOJIO-

JKUTETbHBIN KJIOCTPUAMATbHBIA TOKCMH-B B cTyse, OBBI-
IIEHHBI YPOBeHb (eKabHOTrO KanbIpoTeKTnHa 1o TOM y
7 (63,6%) marnmenTtoB 600 MKr/r (220-6706). BBemenue de-
Ka/IbHOT'O TPaHCIIAHTaTa BBIIOMHsIM Ha J[+168 (27-1107).
JJoHOpaMy MUKPOOMOTHI OBUTM POICTBEHHMKN TAI[MEHTOB
U HEepOJICTBEHHbIE [OHOPbBI, KOTOPbIE COOTBETCTBOBAIN
TpeboBaHMAM MHEKIMOHHOI 6e3onmacHocTu. o u mocie
TOM B gum +3, +8, +16, +30, +45, +60, +75, +90 114 omnpe-
Te/leHNsA OCHOBHBIX TPYIII KMIIEYHBIX MUKPOOPIaHU3MOB
IIPOBEJICHO MCCIeOBaHNe CTYIA MeTOLOM MY/IbTUIUICKCHOM
[P («Kononodnop-16»). Tpem nmanuentam go TOM BbI-
nonHeHo 16S PHK cexBeHupoBaHme 06pasios cTya.

Pe3ynbrath

Y 64% maneHTOB OTMeYeH IOHBIN KIMHUYIECKUIT OTBET.
CoxpalieHne 4acToThl 1 00beMa iuapen B 2 pasa Habroza-
muHa J+18 (1-39) u [1+14 (1-11) mocie TOM cooTBETCTBEH-
Ho. ITonmHBIT perpecc MaToOMOrMYeCKUX MpUMeceil B CTye
(xpoBb, cnusp) peructpupoBamu Ha [I+13 (2-11), [1+30 (1-
97) n abgommHanbHOTO 6071eBOrO CrHApoMa Ha [1+15 (5-31)
cooTBeTCTBeHHO. KmoctpuanansHslil TOKCHH-B B 06pasiax
cryna Ha [I+30 He onpenensnca y 4 (50%) paHee IOTOXNU-
Te/IbHBIX TalMeHToB. PesynbraThl MymbrumnnaekcHoir ITITP
roKasanm M3MeHeHIe MUKPOOMOTHl KHUIIEYHUKA II0CTIe
TOM. MakcuManbHOe yBeIMYeHNe OCHOBHBIX I'PYIIl KU-
IIEYHBIX MUKPOOPTaHM3MOB peructpuposamy nocie TOM
Iy o61elt 6akTepuanbHoit Macchl Ha [1+8 ¢ 3E+08 (9,E+05/
1E+11) mo 1,65E+12 (7E+10/7E+12), nna Lactobacillus spp.
Ha [I+3 ¢ 7E+05 (1E+04/2E+09) no 3E+08 (7E+05/3E+09),
nns Bifidobacterium spp. va 1+30 ¢ 3E+06 (9E+04/3E+08) no
1E+08 (3E+06/6E+09), mns Escherichia coli na I1+3 ¢ 7E+05
(0,0E+00/7E+06) mo 3E+07 (2E+06/3E+09), mna Bacteroides
fragilis group na J+8 ¢ 1,1E+07 (0,0E+00/4E+08) no
1,6E+12 (3E+06/7E+12), mns Faecalibacterium prausnitzii
Ha JT+3 ¢ 3E+05 (0,0E+00/8E+07) mo 3E+08 (1E+05/3E+09).
16S PHK-cexBenuposanue o6pasuos cryna jo TOM BbLa-
BIUIO BBIPA)KEHHbIE HAPYIIEHIST MUKPOOUOTHI KMIIETHIKA C
npeobagaHeM MUKPOOPTaHM3MOB CIIEIYIOLUX CeMEIICTB:
Streptococcaceae, Staphylococcaceae, Enterococcaceae.

BbiBoabl

TOM nmeeT BBICOKYIO KIMHNMYECKYI0 3PPEKTMBHOCTD U
6e3omacHOCTb y nmanyenTos nociue amno-1TTCK npu passu-
iy nHexuny, accouyyposannoit ¢ Clostridium difficile n
PTIIX xuileyHuxa.

KnioueBble cnoBa

TpaHCIUTaHTaUs TeMOIOITUYECKNX CTBOJMOBBIX KIIETOK,
TpaHCIUTAaHTAlusl  (eKabHON MMUKPOOMOTBHI, peakiys
TPAHCIUIAHTAT IIPOTUB XO3s/HA.
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