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Summary

Blinatumomab, a bispecific T-cell engaging CD3-CD19
antibody, is highly effective in patients with relapsed/
refractory (R/R) B-cell acute lymphoblastic leukemia
(ALL) even after allogeneic hematopoietic stem cell
transplantation (allo-HSCT). However, patients who
failed with Blina have a dismal outcome. Inotuzumab
ozogamicin is one of the therapeutic options after bli-
natumomab failure. We report a young man who ex-
hibited bone marrow (BM) relapse of B-ALL following
haploidentical stem cell transplantation (haplo-HSCT).
Remission was not achieved after Blinotumomab treat-
ment, thus Inotuzumab was administered. A complete

Introduction

Haploidentical HSCT is the established option for high-risk
acute lymphoblastic leukemia in absence of HLA-identical
donors [1]. However, relapse after haplo-HSCT has limited
options for cure [2]. Second transplantation could be effec-
tive in patients that achieved remission [3]. The currently
available immunotherapies, e.g., blinatumomab, a bispecif-
ic T-cells engager (BITE) antibody, or conjugate antibody
inotuzumab ozogamicin have provided curative strategy in
some patients to achieve remission before second haplo-
HSCT with acceptable toxicity. Blinatumomab and inotu-

remission with no signs of minimal residual disease was
achieved after a single cycle of Inotuzumab. The second
haplo-HSCT from another donor was successful.

Conclusion

The present case demonstrate an opportunity of success-
ful inotuzumab therapy after failure of allo-HSCT and
blinotumomab treatment.

Keywords

Hematopoietic stem cell transplantation, allogeneic,
acute lymphoblastic leukemia, Blinotumomab, Inotu-
zumab ozogamicin, relapsed/refractory.

zumab ozogamicin demonstrate comparable CR rates, with
a trend for blinatumomab administration in the setting of
low-level residual disease, or lower marrow blast percentages
without CNS involvement. Inotuzumab ozogamicin is effec-
tive regardless of blast counts [4, 5]. Despite these encourag-
ing results, patients refractory to immunotherapy have poor
prognosis [6].

Case description

A young man aged 15 years old was diagnosed with B-ALL,
isolated marrow involvement, in September, 2015. Cytoge-
netic test revealed 53XY, no molecular abnormalities found.
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The patient was treated according to the National ALL-
MB2015 protocol, and morphological remission was reached
after first induction cycle. The protocol was completed in
December 2017. BM relapse with the same karyotype was
documented 8 months later, in August 2018. The treatment
proceeded by ALL-REZ-BFM-2002 protocol. Second mor-
phologic remission was achieved after the first cycle. In
December 2018, the patient was referred to the transplant
center, and multicolor flow cytometry of leukocytes showed
minimal residual disease at 1.8%. HLA-identical donor
search was unsuccessful, and, therefore, allo-HSCT from
haploidentical father was performed 11.12.2018. Myeloabla-
tive conditioning regimen included Fludarabine, Treosulfan
and Tiotepa. GVHD prophylaxis was performed with ex vivo
TCR af depletion. Engraftment with complete donorchi-
merism and MRD negativity was reached at day+11. Howev-
er, lymphopenia of moderate to severe grade persisted over
this period (Fig. 1).

In May 2019, bone marrow (BM) examination has revealed
64% of blasts with CD45dim/CD19+/CD10+/CD34+/
CD38-/CD22+/CD20- phenotype. The indexes of cerebro-
spinal fluid were normal, no extramedullar lesions were
found. Blinatumomab was administered as a prolonged
4-week infusion after a pre-phase with cyclophosphamide
treatment at a dose of 200 mg/kg. The therapy was well toler-
ated, in absence of non-hematologic toxicity. BM examina-
tion revealed 89% of blasts with CD45dim/CD19+/CD10+/
CD34-/CD38+/CD22+/CD20- phenotype ten days later.
Inotuzumab ozogamicin was administered at the doses of
1.8, 0.8 and 0.5 mg/m? weekly. Inotuzumab treatment was
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Figure 1. Blood lymphocyte counts: time course follow-
ing 1*t and 2™ transplant (for details see text)
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well tolerated, without non-hematologic toxicity, thrombo-
cytopenia grade 2 and neutropenia grade 4 proved to be re-
versible. Complete BM remission was achieved, and MRD
was negative.

Allogeneic stem cell transplantation from haploidentical
mother was performed 05.09.2019., four weeks after fin-
ishing Inotuzumab therapy. Conditioning regimen with re-
duced toxicity included Fludarabine and Busulfan 10 mg/kg.
GvHD prophylaxis was performed with posttransplant cy-
clophosphamide, tacrolimus, mycophenolate mofetil. En-
graftment was documented on the day+23, with complete
donor chimerism and MRD negativity. No signs of sinusoi-
dal occlusive syndrome were observed, and no acute GvHD
occurred. Tacrolimus was discontinued by D+100. After 9
months of follow up, the patient is in complete MRD-nega-
tive remission with mild cGvHD, without any systemic med-
ications.

Discussion

Haploidentical hematopoietic stem cell transplantation with
ex vivo TCR af depletion is a novel approach aimed to re-
duce graft failure, graft-versus-host disease (GvHD) rate, and
non-relapse mortality (NRM) in patients lacking HLA-in-
dentical donor. However, high relapse rate and delayed im-
mune reconstitution remain the principal disadvantages of
this method [7]. Blinatumomab is a bispecific T-cell engager
(BiTE) antibody designed to link T cells and CD19-positive
B cells, which allows the patient’s endogenous T cells to rec-
ognize and eliminate CD19-positive ALL blasts [8]. Blinotu-
momab is highly effective in R/R ALL patients with 69% of
complete remission (CR), or with incomplete hematologic
recovery achieved even after alloHSCT [4, 9-10]. Jabbour et
al. reported 68 patients with R/R B-cell ALL with blinatumo-
mab failure, 38 (56%) of them was initially refractory to this
treatment [11]. The mechanism of refractory disease is not
clear. Among the blinatumomab-refractory patients, only
one patient lost CD19 expression, and a decrease in CD19
expression was found in two cases. Among the relapsed pa-
tients who initially responded, four patients have lost CD19
expression. After blinatumomab failure, the overall response
rate to inotuzumab ozogamicin was 77% (10/13).

Another mechanism of resistance may be a lineage switch
after blinatumomab treatment reported in several cases [12,
13]. Functional immune system is also required for benefit
of blinatumomab [14]. The possible reason of blinatumomab
failure in our case was low absolute lymphocyte count was
0.9x10% with 35% of CD3+ cells that are required for bli-
natumomab action (Fig. 1). Along with quantitative abnor-
malities, the repertoire of T-cells is significantly skewed after
TCR af depletion, than after conventional prophylaxis [15].
Inotuzumab ozogamicin is a monoclonal antibody conjugat-
ed to cytotoxic agent, it works regardless tumor burden [16].
It doesn’t require lymphocytes to mediate its pharmacologi-
cal activity. Further accumulation of clinical data should fa-
cilitate better decision-making for different modes of immu-
notherapy in R/R B-cell ALL.
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YcnewHoe npumMeHeHne MHOTY3yMaba 030raMmuumHa npm
NIeYeHNN Pe3UCTEHTHOro B-KNeToYyHoOro oCcTporo NUMQo-
bractHoro neiko3a, pedpakTepHoro K bnnHorymomaby
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70

Pe3slome

BrvHaTyMoMa6, OucrenuduiHoe MOHOKIOHATbHOE
aHTUTEJNIO, AKTUBUpyIomee T-KIeTKM MaIMeHTa Ipu
csasbiBaHuy CD3 Ha mosepxHoctu T-knerok n CD19
Ha TIOBepXHOCTK B-mmdo61acToB, BHICOKO ¢ peKTn-
BEH IIpY JICYCHUY PE3UCTEHTHBIX B-K/IeTOUHBIX OCTPBIX
nuMdo6macTHBIX 1eiik030B (B-OJIJI) B ToM 4mce mpu
BO3HVKHOBEHUV PelVAVBa IIOC/Ie a/UIOTeHHHO TPaHC-
IUTAHTAIV TeMOIIOITIYECKIX CTBOJIOBBIX K/IIETOK KpPO-
B (amno-TTCK). OgHako MpOTHO3 MAIEHTOB, ped-
PaKTepHBIX K 6IMHOTyMyMaly, HeyTelnTeneH. B aTom
CIydae Ha3HAaueHNe MHOTY3yMaba 030raMMUIVHA SIBJIs-
€TCs1 OGHOI U3 TepalleBTUYECKIX OILINIA.

B crarbe mpejicTaBIeHO ONMCaHMe KIMHUYECKOTO CIy-
yasd JledeHMs KOCTHOMO3roBoro peuuausa B-OJIJI
noce ramroupeHTnaHoit ammo-ITCK y Momomoro
myxunsbl. [Tocne kypca tepamuu brmxarymomabom
pemyccys He ObUIa JOCTUTHYTA M ITALIMEHTY ObII Ha3Ha-
4eH MHOTy3yMaba osorammiH. Ilocie omHOro Kypca
Tepamyy ObUIa HOMyYeHa MOP(HOIOrnIecKas peMUCCH
6e3 IPU3HAKOB MJHMMAJIBHOJ OCTaTOYHOI OOJIe3HN.
[TanenTy 6biTa BhIMONMHeHa Bropas amno-TTCK or
JPYTOro TalIoUAEeHTUYHOTO JOHOPA.
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3aKnyeHune

IIpenmcraBnenHbIN KIMHUYECKUI CITy4Yall JEMOHCTPUPY-
eT YCIIeLIHBIN MCXOJ Tepaluy MHOTy3yMaba o30raMu-
IIIHOM HOCTIe pepakTepHOCTH K OIMHOTYMOMAOy TIpn
BO3HMKHOBEeHMM penyjuBa nocie amno-TTCK.

Kniouesble ¢10Ba

TpaHcrIaHTaLVIsE TEMOIIO3TUIECKIX CTBOTIOBBIX K/IETOK,
aJUIOTeHHas1, OCTPBI TM(OOIaCTHBII TefKO03, O6IMHOT-
yMOMa0, MHOTY3yMab O30TaMMILIVH, PE3VICTEHTHBI pe-
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