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Tabnuua 1. Pesynbratbl ucaiepgosanui MK

Kamepa lopsiesa n FACS Calibur

MK neikouutbl (*10°9/n) (D45+CD34+7AAD- (D45+CD34+7AAD-

4 peHb 46,37 0,10% 46,37 kn/mMKn

5 neHb 4720 0,14% 66,08 kn/mkn
Sysmex-XN (XN-HP()

MK neiikoumtbl (*10°9/n) HPC HPC

4 neHb 45,26 0,13% 59 kn/mkn

5 peHb 4724 0.12% 58 kn/mkn

Tabnuua 2. Pe3ynbratbl nccnefoBaHuint adpepe3Horo KOHLEHTpaTa

Adepe3Hblit KOHLEHTpaT Kamepa lopsiesa n FACS Calibur Sysmex-XN (XN-HP()
Jleiikouutbl (NC*107°8/kr) 30,05 31,63
MK % 0,25 027
[CK/*10"6/kr 751 8,54

Tabnuua 3. OueHka ¢puHaHCOBLIX M TpyA03aTpart
Kamepa lopsieBa u FACS Calibur Sysmex-XN (XN-HP()
Tpypo3atpatbl MMWH. Tpypo3atpatbl MMWH.
lMoprotoBka 1 oKpawuBaHme obpasua 5-10 - -
Mopcuet Knetok 3-5 - -
Ouenka % (D45+(D34+7AAD- knetok 5-7 MNopcuet abcontoTHOro Ynana neiikouuTtos 1 % HPC 2-4
OueHKa pe3yNbTaToB, NOLrOTOBKA 3aKITHOYEHNS 5-10 OueHKa pe3ynbTaToB, NOArOTOBKA 3aK/0YeHUs 3-5
NTOoro: 18-33 NToro: 5-9
(OuHaHcoBbIe 3aTpaThl py6. (OuHaHcoBbIe 3aTpaThbl py6.
Antutena (CD45-FITC/CD34-PE), 1 Tect 540 Habop pearentos 197
7-ADD, 1 Tect 10
PacxogHble MaTtepuansl (MpobUpPKM, HAKOHEYHMKM, 50 PacxogHble Matepuansi (npobupkm) 6
paboume XuaKocTn n ap.)
Pabouee Bpems Bpaya KN[ (25 muH.) 142 Pabouee Bpems Bpaya KN[ (7 MuH.) 40
NTOro: 742 NTOro: 243

Comparative analysis of late effects after treosulfan- and
busulfan-based myeloablative conditioning regimens for
allogeneic hematopoietic stem cell transplantation in children

Yulia V. Skvortsova ', Irina P. Shipitsina ', Dmitrij N. Balashov ', Pavel E. Trakhtman ', Elena V. Skorobogatova ?,
Ludmila I. Papusha !, Elena I. Gutovskaya ', Larisa N. Shelikhova ', Elena E. Kurnikova !, Kirill A. Voronin ',

Michael A. Maschan !, Alexei A. Maschan !

! Dmitry Rogachev National Research Center of Pediatric Hematology, Oncology and Immunology (Moscow, Russian Federation)

2 Russian Children’s Hospital, Moscow, Russian Federation

Contact: Dr. Yulia V. Skvortsova
E-mail: yuscvo@mail.ru

Introduction

Treosulfan is actively used as myeloablative and immuno-
suppressive agent in modern conditioning regimens, while
exhibiting a reduced early toxicity in the setting of allogeneic
hematopoietic stem cell transplantation (allo-HSCT). But
there are no data about long-term effects. The aim of this

study was retrospective analysis of late effects after treosul-
fan- and busulfan-based myeloablative conditioning regi-
mens in children.

Methods

We propose a comparative analysis of late effects in children,
who got allo-HSCT at BMT Department of Russian Chil-
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dren’s Hospital/Dmitry Rogachev National Research Center
of Pediatric Hematology, Oncology and Immunology (Mos-
cow, Russia) between 2004 and 2011 with busulfan- (group
1, n=110, median follow-up 7.4 yrs) or treosulfan-based
(group 2, n=38, median follow-up 5.7 yrs) and survived at
least 1 year after HSCT. The statistical analysis was carried
out for the median period of 5 years after allo-HSCT for both
groups. Chronic graft-versus-host disease (GVHD), pathol-
ogy of endocrine, nervous, cardiovascular systems, bone
mineral turnover and secondary malignancies were studied.

Results

Patients with malignant diseases (105 in busulfan group and
30 in treosulfan group) had similar 5-year survival results:
overall survival in 1st and 2nd groups were 79.3% and 66.1%,
relapse-free survival - 82.5% and 74.1%, respectively. Chron-
ic GVHD incidence was 57% in treosulfan group and 50% in
busulfan group. Cumulative incidence (CI) of chronic exten-
sive GVHD was 27.6% in group 1 and 43.3% in group 2. The
analysis of other late effects revealed the reduction of endo-
crine complications in treosulfan group, 27% against 43% in
the 1st group, none had hypergonadotropic hypogonadism
(CI 32.8% in group 1 opposite to 0% in group 2, p = 0.012).
Thyroid gland pathology dominated in group 1 - 29% op-
posite to 13% in group 2. Central nervous system pathology
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in treosulfan group was functional unlike predominance of
organic impairment in group 1: no cases of encephalopathy
or secondary epilepsy were registered. Differences in cardio-
vascular complications incidence were revealed, i.e., 16% in
group 1 with secondary cardiomyopathy predominance in
contrast with 10% in group 2. Both groups demonstrated one
case of secondary neoplasms after a long follow-up period.
Among patients with nonmalignant disorders (primary im-
munodeficiencies), 5 got busulfan-based conditioning and 8
received treosulfan-based treatment. Overall 5-year survival
was 87.5% in group 1 and 60% in group 2. No significant dif-
ferences in late effects after allo-HSCT were revealed.

Conclusion

Treosulfan-based myeloablative conditioning allows to re-
duce incidence of late endocrine complications (especially,
hypogonadism), central nervous system and cardiovascular
system pathology after allogeneic HSCT in children when
compared with classical busulfan-based conditioning regi-
mens.

Keywords

Allogeneic HSCT, conditioning, treosulfan, late complica-
tions, children.
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Beepenune

TpeocynbgaH aKTMBHO MCIONb3YeTCsI B KadeCTBE MIeyoa-
6/1aTVBHOTO ¥ MMMYHOCYIIPECCHBHOTO KOMIIOHEHTA COBpe-
MEHHBIX PEXUMOB KOHAMI[MOHMPOBAHYVS, YTO IO3BOJISIET
CHUSWUTh PAHHION TOKCUYHOCTH Q/UIOTEHHON TPAHCIUIAH-
TAIM TeMOIIO3TUYECKIX CTBONIOBBIX KIeToK (amno-TT'CK).
OnHako, OTCYTCTBYIOT JaHHBIE O €TO MO3JHMX 3deKTax.
Ilenpio MCCTIENOBAHNSL SIBIIOCh PETPOCIIEKTUBHOE M3yde-
HII€ [O3[JHNX OC/IOKHEHIT ITPY IPOBEJEeHNN TPeoCynbgaH-
un OycynbdaH-comepXalnX MUeNT0A0NaTUBHBIX PEXUMOB
KOH/MI[MOHNPOBAHIS Y [IETeIL.

MeTopbl

ITpoBeneH cpaBHUTENbHBIN aHANMN3 TO3THNUX OCTTOXXHEHUI Y
meteit, monyuusux avo-TT'CK Ha 6a3e oTxeneHus TpaHc-
IUTAHTALIMM KOCTHOTO Mo3Ta Poccuiickom aeTCKOM KAVHU-
yeckoit 6ompaubl  (PIKB)/HaumoHanbHOro MemuIVH-
CKOTO MCCTIelOBAaTeNbCKOTO IIeHTpa JIETCKOI reMaTo/NoTnH,

120  CTTJOURNAL | VOLUME 7 | NUMBER 3 | SEPTEMBER 2018

OHKoZOrMM M uMMMyHonmornu uM. M. Porauesa (HMMNII
IOTON) (r. MockBa, Poccus) ¢ 1994 mo 2011 rT., uMeBIIUX
Oycynbdan- (rpynmna 1, n=110, Megnana HabmogeHust 7,4 T.)
WIN TpeocynbdaH-cofepxalee (rpymma 2, n=38, MegnaHa
HabmofeHus 5,7 I.) KOHAUIVOHMPOBAHME ¥ IMPOXXMBIINX
muHUMYM 1 I. or MmomenTa TI'CK. YunrpiBas pasmmine B
MefjaHaX HaOMIOIeHNs, CTaTUCTUYEeCKNUI aHaIu3 IpPOBO-
Iunm Ha cpoke 5 et ot MomeHTa anno-TTCK mmsa obenx
rpynn. OnenuBamu pasputue xpoHmdeckoit PTIIX, maTo-
JIOTUM 3H[JOKPMHHOJ, HEPBHOM, CEPIEYHO-COCYIMUCTON CU-
CTeM, CHIVDKEHME KOCTHOV MMHEPA/TIbHONM IUIOTHOCTH, pas-
BITHE BTOPUYHBIX 3/I0Ka4eCTBEHHBIX 3a00/IeBaHMIL.

Pe3ynbrathl

[TarpmenTsl ¢ remo6mactoszamu (105 B rpyrine ¢ 6ycynbdaHom
u 30 B rpymie ¢ TpeocynbhaHOM) MMeNHU CX0XKIie IoKazaTe-
7N 5-7TIeTHell BbDKMBAeMOCTH: 001Ias BbDKMBAEMOCTD B 1-11
U 2-J1 rpymmax coctaBuia 79,3% u 66,1%, a 6espeluaBHast
BBDKIMBAEMOCTD — 82,5% 1 74,1%, cooTBeTcTBEHHO. YacToTa
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xponndeckoit PTIIX - 57% B rpymiie ¢ TpeocynbhaHOM U
50% B rpymne ¢ 6ycynbdanoM. KyMynATHBHBIL puck pas-
BUTHA 9KCTeHCBHOI xpoHudeckoit PTIIX coctaBui 27,6%
B 1-11 rpymnme u 43,3% Bo 2-11 rpynme. Ilpu ananmse gpyrux
MO3[HUX OC/IOKHEHWIT OOHAPY>KEHO CHIDKEHME YaCTOTHI
PasBUTHA SHIOKPUHHBIX HAPYILIEHUIT B IPYIIIIE C TPEOCY/Ib-
¢danoM - 27% npotus 43% B 1-1i rpyIIIe, IpK 9TOM He 3ape-
TUCTPUPOBAHO HM OfIHOTO CIy4as pasBUTUA TMIIEPTOHAJ0-
TPOIIHOTO TMIOTOHAAV3Ma (KyMY/IATUBHBI PUCK PA3BUTUA
32,8% B 1-11 rpynne npotus 0% Bo 2-11, p = 0,012). ITato-
JIOTUS IIMTOBMUIHOIN >Ke/esbl B CTPYKType SHIOKPUHHBIX
HapyIIeHNIT TaKKe Ipeobnafana B 1-11 rpymme gereit — 29%
npotus 13%. IlaTonorusa 1eHTpanbHO HEPBHONM CHUCTEMbI
B IpyIIle ¢ TpeocynbhaHOM HOCUIA B OOMbIIell CTelneHn
(YHKIMOHA/IBHBII XapaKTep B OT/IMYMe OT IpeobIafgaHs
OpraHMYeCKUX HapyLeHnii B 1-11 TpyIIIie: He 3aperucTpupo-
BAHO HIU OffHOTO C/Ty4asi 9HIledaonaTiy, BTOPUIHOIL M-
nencun. Takke 0TMeyannuch KadeCTBEHHbBIE PA3/INYNA B pas-
BUTHUM KapJMOBACKY/IAPHOI ITaTonornu — 16% B 1-11 rpyrmme
¢ mpeob6nafaHMeM BTOPUYHOI KapAUOMUOIATUN IPOTUB
10% Bo 2-1t rpymme. B obenx rpymmax saperucTpupoBaHo

IO OFHOMY C/IydYal0 BTOPMYHBIX HEOIUIa3Mil Ha IIO3[JHUX
cpokax nocne TTCK. Cpenu fieTell ¢ He3/10KaueCTBEHHBIMU
3aboneBaHusIMM (TIEPBUYHBIMM MMMyHOfedUunuTaMM) 5
nonyunwmt 6ycynbaH-cofepkaliee KOHIULNOHIPOBAHNE,
a 8 — TpeocynbdaH-cofepxaree. Ob1ass 5-IeTHsS BBDKU-
BaeMOCTb cocTaBuia 87,5% B 1-11 rpymnme npotus 60% BO
2-11. CyIlecTBEHHBIX Pas/IN4Mil B YACTOTE MO3HUX OCIIOXK-
Hennii ato-TTCK He BbIsABIEHO.

3aKnyeHue

Tpeocynboan-cofepkalee MuenoabIaTUBHOE KOHIUIIM-
OHIUPOBaHNe M03BO/IAET CHU3UTD PUCK PAa3BUTHA MO3JHIX
OCJIOXKHEHMII CO CTOPOHBI SHJOKPMHHON cucTeMbl (0co-
O€HHO TMIIOTOHAIM3Ma), LIEHTPAIbHON HEPBHON CHUCTEMBI
U KapAVOBacKY/LAPHBIX HapymeHuit mocie amio-TTCK y
TeTelt o CPaBHEHMIO C K/IaccmuecKumu 6ycynbdaH-conep-
JKAIVIMY PeXVMaMI.

KnioueBble cnoBa

Anno-TI'CK, xoHAMIMOHMpOBaHMe, TpeocynbdaH, MO3f-
HIe OCTIO)KHEHM, TeTI.

EBV-associated lymphoproliferative (PTLD-like) disease in SCID

patient before HSCT

Elvira R. Sultanova, Alexandra L. Laberko, Anna A. Bogoyavlenskaya, Sergey L. Blagov, Larisa N. Shelikhova,

Dmitry N. Balashov

Dmitry Rogachev National Research Center of Pediatric Hematology, Oncology and Immunology, Moscow, Russia

Contact: Dr. Elvira R. Sultanova
E-mail: elvira.sultanova@yahoo.com

Introduction

Objective of this work was to demonstrate a case report of
Epstein-Barr virus (EBV)-associated lymphoproliferative
disease (LPD) in a patient with severe combined immune
deficiency (SCID) before hematopoietic stem cell transplan-
tation (HSCT).

Methods

The patient at the age of 3 months has been admitted to our
hospital and was clinically examined. Detailed analysis of
the data was carried out, and diagnosis made. Appropriate
treatment targeted at underlying disease as well as the com-
plications diagnosed.

Results

The diagnosis of SCID was confirmed at our clinic. CT scan
and lung biopsy showed EBV-associated LPD of the lung.
Treatment before HSCT included dexamethasone for cy-
toreduction, and rituximab administration. CT scan 2 weeks
after starting the therapy showed partial reduction in size of
the tumor mass. Transplantation of peripheral blood stem
cells was the next therapeutic step. Moreover, infusion of
CD45-RA depleted lymphocytes was performed on D+5
post-transplant, as an experimental antiviral therapy based

on infusion of EBV-specific cells after HSCT in patients with
posttransplant LPD (PTLD). At the day +180, a CT scan
showed complete resolution of the pulmonary mass, along
with immune reconstitution achieved by this time.

Conclusion

The present case demonstrates a rare opportunity for
EBV-associated LPD (PTLD-like) developing in a SCID pa-
tient within first months of life before HSCT. LPD in SCID
patient and PTLD may have similar mechanism, i.e., loss of
T-cell control. Treatment options included rituximab, as well
as cell therapy, i.e., transfer of active cellular immunity from
donor to the recipient. Incidence of LPD in SCID patients is
less common than LPD in patient with other primary im-
mune deficiencies, due to high mortality rates among SCID
patients before HSCT, or at following months. This case
shows importance of correct diagnosis and differential diag-
nosis in a patient with combined immunodeficiency during
his preparation for HSCT, despite of age and other multiple
clinical problems.
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