| SHORT REPORTS

Cellular Therapy and Transplantation (CTT). Vol. 6, No. 3 (20), 2017
Submitted: 28 August 2017, accepted: 29 September 2017

Impact of leucocytes recovery on long-
term outcomes after allo-HSCT in acute
leukemia patients in complete remission

Ekaterina D. Mikhaltsova, Mikhail Y. Drokov, Julia O. Davydova, Larisa A. Kuzmina, Vera A. Vasilyeva, Natalia N. Popova,
Darya S. Dubnyak, Olga M. Koroleva, Nikolay M. Kapranov, Zoya V. Konova, Irina V. Galtseva, Elena N. Parovichnikova,

Valery G. Savchenko

National Research Center for Hematology, Moscow, Russian Federation

Contact: Dr. Mikhail Y. Drokov
E-mail: mdrokov@gmail.com

Introduction

Reconstitution of leucocyte subpopulations is an important
factor that determines success of hematopoietic stem cell
transplantation (HSCT). We hypothesized that the leucocyte
recovery should be strongly associated with clinical out-
comes. Our aim was to evaluate possible impact of leucocyte
recovery upon long-term outcomes after allo-HSCT in acute
leukemia patients transplanted in complete remission (CR).

Patients and methods

This study included 28 patients (7 males and 21 females)
with a median age of 36 years (range 21 to 61), who under-
went allo-HSCT from 2015 to 2017 at the National Research
Center for Hematology. All patients had an acute leukemia:
11, ALL and 17, AML; all of them were transplanted in com-
plete remission (CR). 12 patients underwent myeloablative
conditioning regimen and 16 patients, reduced-intensity
treatment. 23 patients received bone marrow transplant as
a stem cell source, and 5 patients received PBSC. Reconsti-
tution of leucocyte subpopulations was tested by means of
flow cytometric analysis of peripheral blood on days +14,
+30, +60, and +90 after allo-HSCT. Anti-CD3 FITC, an-
ti-CD16PE, anti-CD56 PE, anti-CD45 Per-CP-CY™S5.5, an-
ti-CD4 PE-Cy™?7, anti-CD19 APC, anti-CD8 APC-Cy7 (BD
Biosciences, USA) as well as anti-CD14PE, anti-CD16PE,
anti-HLA-DR APC (eBiosciences, USA) were used to iden-
tify the white blood cell subsets. Predictive significance of
leucocyte reconstitution after allo-HSCT was evaluated by
receiver-operating characteristic (ROC) curve analysis. Fish-
er’s exact test was used for 2x2 tables. Kaplan-Meier analysis
with log-rank test was used for survival analysis and group
comparison. A p value <0.05 was considered significant.

Results

According to the data of ROC-curve analysis, classical
monocytes proved to be of highest predictive significance for
poor (lethal) outcome (AUC= 0.78; p=0.05) after allo-HSCT
in acute leukemia patients transplanted in CR, with a cut-off
level of 185 cells/pL. The two corresponding groups of HSCT
patients (>185 cells/ul, and <185 cells/ul) were matched by
age (p=0.64), gender (p=0.38), diagnosis (p=0.7), condition-
ing regimens (p=0.7) and stem cell source (p=0.35). Their
detailed cell characteristics are presented in Table 1. When
analyzing survival rates, the absolute counts of classical
monocytes <185 cells/pl by day 90 were associated with de-
creased overall survival (58.9%), compared to 93.7% survival
at higher monocyte levels, thus showing significant differ-
ence (p=0,02) (Figure 1). The mortality analysis revealed that
five patients have died in the “<185 cells/ul” group. Lethal
outcome was due to the disease progression in 2 cases, and 3
patients died from infectious complications.
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Figure 1. Effect of early reconstitution (CD14 + CD16-)
of classical monocytes upon long-term results in leu-
kemia patients after allo-HSCT
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Conclusion

Poor recovery of classical monocytes is combined with low
numbers of CD4+ cells (p=0.037), and pro-inflammatory
monocytes (p=0.003). A significantly poor and slow recon-
stitution after allo-HSCT is strongly associated with poor
outcomes due to infectious complications and relapses dur-
ing first 12 months after allo-HSCT in patients with acute
leukemia.
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Table 1. Short-term reconstitution in patients after allo-HSCT

White blood cells subsets <185 cells/pl, >185 cells/pl, p
Median with range Median with range

T lymphocytes ((D45+(CD3+) 143,96 (11,76-390,95) 291,36 (37,45-1649,71) 0.073

T helper (CD45+CD3+CD4+) 26,97 (3,68-222,49) 89,66 (11,66-550,68) 0.037*

T cytotoxic cells(CD45+CD3+(D8+) 58,52 (0-369,81) 125,63 (0-1345,86) 0.225

NK cells (CD45+CD3-CD16/56+) 66,63 (5,08-292,75) 8439 (7,37-1060,23) 0.224

B cells (CD45+CD3-CD19+) 5,78 (0,58-153,1) 26,66 (0-543,18) 0.091

Patroll monocytes(CD45+(D14+(D16++) 13,31(1,29-93,39) 37,29 (114-123,72) 0.1

Proinflamatory monocytes(CD45+C- 20,62 (0,38-39,60) 49,03 (4,48-20531) 0.003*

D14++(D16+)

NnenKo3aMun B pemumccun

BnnsHue BOCCTaHOBIEHMS NENKOLMTOB HA OTAANIEHHbIE
pe3ynbTatbl anno-TICK y nauneHToB C 0CTpPbIMU
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OTI'BY HaunoHanbHbIN MeUIIMHCKUI VICCIe[OBAaTeIbCKMIT IIeHTp reMaTonoruu M3 Poccun, 1. MockBa

BeepneHue

PexoHcTMTYIMA CYOmONMyIALMII JEKOLUTOB SBIAETCA
B)XHBIM (DaKTOPOM, KOTOPBIN OIpefeNnsAeT YCIeX TpaHC-
IUVIAHTAIVM a/UIOT€HHBIX TeMONO3TUYECKMX CTBOJIOBBIX
knetok (amno-TTCK). Mbl mpepIonoXxunam, 4To BOCCTa-
HOBJIEHNE JIEIKOIIMTOB HAIIPAMYIO CBA3aHO C KIMHIYECKIM
ucxopoM rnocie awio-TTCK y manueHToB ¢ OCTpBIMU JI€TI-
KO3aMI.

[laumneHTbl n MeTofabl

B wmccnemoBaHme ObUIM BKIIIOYEHBI MAIMEHTHI, KOTOPBIM
6bu1a BoImoHeHa mepBast auto-TTCK 8 ®T'BY HMMUI] re-
maronorun M3 PO B nepuop mexxpy 2015-2017 rr. Beero B
aHa/m3 ObIIO BK/IIOYEHO 28 GO/bHbIX, 7 MY>K4NMH 1 21 >KeH-
LIMHA, MeMaHa Bo3pacTta coctaBmia 36 ner (21-61 ner), 11
manuenToB ¢ guaraosom OJIJT u 17 ¢ OMJI, Bce oHM OB
TPAaHCIUIAHTMPOBAHBI B IIOJHON pemMuccun. 12 manyeHTaM
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amno-TTCK 6buta BBIIONHEHA IOCIE MUEN0abIaTUBHOTO
KOH[JMIMOHVPOBaHUA ¥ 16 TOC/Ie KOHAUIMOHMPOBAHUA
MOHVDKEHHO! MHTEHCUBHOCTU. Y 23 OGO/NBHBIX B KauyecTBE
UCTOYHNMKA TPAHCIUIAaHTaTa OBUI MCHONB30BaH KOCTHBIN
MO3T, @ ¥ 5 — reMOI03TNYeCKIe CTBOIOBbIE K/IETKU KPOBIL.
MblI M3y4yany peKOHCTUTYLIMIO CYOIOIY/IALMNIA JIEHKOLUTOB
B o6Opasuax nepudepudeckoil KpoBM METOJOM IPOTOYHOI
LUUTOMETPUM Ha Cpokax +14, +30, +60 u +90 pgHeit mocie
amno-TI'CK. Autu-CD3 FITC, autn-CD16PE, antu-CD56
PE, antn-CD45 Per-CP-CY™S5.5, antn-CD4 PE-Cy™7,
antu-CD19 APC, antn-CD8 APC-Cy7(BD Biosciences,
USA); antu-CD14PE, autu-CD16PE, antu-HLA-DR APC
(eBiosciences, USA) 6p11 UCITONB30OBaHbI J/IsI OIpefene-
HYS Pas/IYHBIX CYOIOMY/IALNIL IeiikouToB. [IpornocTu-
Yeckas 3HAYMMOCTb BOCCTAHOBJIEHMsS JIEMIKOIIUTOB IIOCITE
amno-TI'CK onenmBamace npu momomu ROC ananmmsa.
Tounbiit kputepmit dumepa MCIONb30BANICA I TaOIUI
2x2. Ananus Kannan-Meiiepa c 10r-paHroBbIM KpUTepyeM
VICTIO/Ib30BAJICS /1A aHa/IM3a BEDKMBAEMOCTY Y CPaBHEHUA
rpyni. 3HadeHue p <0.05 cunTanoCh 3HAYMMBIM.

@ cttjournal.com



| SHORT REPORTS

Pe3ynbTarthl

CornacHo anamusy ROC-kpuBoii, Kmaccudeckye MOHOLIM-
TBl VMMEIOT HAMBBICIIYI0 IPOTHOCTUYECKYI0 3HAYMMOCTD
(mromanp nop xpuBoit=0.78, p=0.05) npu Hebmaronpusar-
HOM ucxoge (cMepTM) y IalMeHTOB B PEMUCCUU OCTPOTO
neviko3a nocne awmo-TTCK ¢ ormetkoit 185 kin/Mki. [IBe
rpymmsl («>185 xi1/MKI» U «<185 Ki1/MKI») 6bUIM cOanaH-
CMpOBaHbI 10 Bo3pacty (p=0.64), mony(p=0.38), guarosy
(p=0.7), pexxumy xoHmmuuoHuposauus (p=0.7) u ucTou-
HUKY TpaHcIvlaHTaTa (p=0.35). AHamM3 BOCCTAaHOBJICHUA
Apyrux CyOmomymanuil MMMQOLUTOB ¥ MOHOLUTOB B 3a-
BYCUMOCTH OT IIPMHAMJIEXXHOCTH K TOJM VIV MHOM TIpyIIIe
npepcTabieH B Tab/. 1. CorlacHO aHaMM3y BBDKMBAaEeMOCTH,
a6 COMIOTHOE YUCIIO K/TACCUYECKMX MOHOLIUTOB <185 KJI/MKII
x 90 guro mocrte ayno-TI'CK acconumpoBaHo co CHIDKEHMEM
obuert BbDKMBaeMOCTH 58,9% 1o cpaBHeHMUIO ¢ 93,7%, 4TO
6p010 3HaUMMO Hivke (p=0.002). (cm. puc. 1) Ipu ananuse
CMEPTHOCTH OBIIO BBISB/IEHO, YTO B IpyIIe «<185 KiI/MK/I»
yMepiu 5 MallMeHTOB: IBa CIydYas — B pe3y/IbTaTe IIporpec-
cuu 3a60/IeBaHMA U TPK — B CBSI3YU C MH(PEKLMOHHBIMU OC-
JIOKHEHVAM.

BbiBogbl

HemocTaTouHOe BOCCTaHOB/IEHME KITACCUYECKMX MOHOIIM-
TOB coyeTaeTcsa ¢ HU3kuM 4yncnom CD4+xnerok (p=0.037) n
IIPOBOCIIA/INTENIbHBIX MOHOLMTOB (p=0.003). 3HaunMo 1I0-
Xas MeflJIeHHas peKoHCTuTyuumA nociue anno-TT'CK accoru-
MpOBaHa C HeGIArOMPUATHBIM UCXOZOM, KOTOPBIIT CBSI3aH
¢ MH(EKUVOHHBIMY OC/TIOXHEHVSIMI 1 PELVANBAMY y IIa-
LIMEHTOB B PEMICCUM OCTPOTO JIefIK03a B TeYeHNe IIePBOro
rofa IocjIe TPaHCITAH AL,

Kniouesble (10Ba

BoccTaHOB/IeHMe CyOTIONyIALMI TeIKOLMTOB, TPAaHCIIaH-
TaIsI TeMOTIO3TUYECKMX CTBOTOBBIX K/IETOK, KIMHIUYIECKUIL
orset nocie amno-TTCK, kmaccnueckne monouutsl, CD4+
KJIETKM, IIPOBOCIIA/INTETbHbIE MOHOLIMTBIL.
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