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transplantation from a matched related donor was per-
formed. Case 2. A 25 years-old young woman exhibited
a BM relapse after unrelated stem cell transplantation.
Remission was achieved after Blinotumomab treatment.
Inotuzumab was administered for 6th extramedullary
relapse. A complete metabolic response was achieved
after 4 cycles of Inotuzumab as shown by PET scanning.

Summary

Recent advances in treatment of relapsed/refractory
B-Acute Lymphoblastic Leukemia (R/R B-ALL) are as-
sociated with targeted immune therapies, such as Blina-
tumomab, Inotuzumab ozogamicin and CAR-T cells.
Several clinical studies demonstrate superior complete
remission (CR) and allogeneic stem cell transplantation

(allo-HSCT) rates after Blinatumomab or Inotuzum- Conclusion .

ab treatment compared to conventional chemotherapy The present cases demonstrate an opportunity for Inotu-
with different toxicity profiles. However, treatment of zumab administration after Blinotumomab failure in case
extramedullar lesions was not addressed in these trials. of extramedullary relapse before and after allo-HSCT.
Case presentation Ke ywo rds

We report two R/R B-ALL patients with extramedullar

involvement. Case 1. A woman, 31 years old with Phil- Allogeneic hematopoietic stem cell transplantation,
adelphia positive B-ALL, being in second relapse not B-Acute Lymphob.la.stic Leukemia, Blinotumomab, In-
responding to Blinotumomab. Clinical progression was otuzumab ozogamicin, extramedullary relapse.

observed, with involvement of bone marrow (BM), cer-
vical, mandibular lymph nodes and breast lesions. Com-
plete BM and extramedullary remission was achieved
after Inotuzumab followed by allogeneic stem cell
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Introduction

Allogeneic stem cell transplantation (allo-HSCT) is the
established option for high risk acute lymphoblastic leu-
kemia [1]. However, allo-HSCT in refractory/resistant acute
lymphoblastic leukemia (R/R ALL) has a dismal outcome
[2]. Patients pretreated with high-dose chemotherapy show
intolerance to further alloHST, thus resulting into high
transplant-related mortality and unsatisfactory overall sur-
vival. The attempts to achieve deep remission with accept-
able toxicity lead to development of new immunomediated
approaches, i.e., the so-called “bridge-therapy”. Initial stud-
ies report comparable CR rates when applying Blinatumo-
mab and Inotuzumab ozogamicin with a trend for blinatu-
momab administration in the setting of minimal residual
disease, or lower marrow blast percentages without CNS in-
volvement. Inotuzumab ozogamicin is effective regardless of
blast counts, but there is no data about the role of leukemic
blasts in extramedullar lesions [4]. Extramedullary relapses
are more common after allogeneic stem cell transplantation,
and may occur after Blinatumomab as well, and these pa-
tients have extremely poor prognosis [5].

Case Description

Case 1.

A 31-year old woman was diagnosed with B-ALL, isolated
marrow involvement, in March, 2014. Genetic abnormal-
ities were not evaluated at the regional hospital. The pa-
tient was treated according to the National ALL-2009 Pro-
tocol, and morphological remission was reached after first
induction cycle. The protocol was completed in October
2016. One vyear later, in September 2017, 200x10° WBC/L
and 45x10° PLT/L of peripheral blood were found. The ge-
netic tests revealed 46,XX,t(9;22)(q23;p22), and BCR/ABL
p190. The dasatinib-containing ALL-REZ-MB-2013 proto-
col was then administered. Second morphologic remission
was reached after the first cycle of this treatment. In Janu-
ary, 2018, the patient was sent to our center, and the genetic
tests showed a molecular remission. HLA-typing revealed
an identical sibling donor. However, allo-HSCT was delayed
due to intestinal bleeding associated with dasatinib admin-
istration. Chemotherapy was interrupted for a month until
allo-HSCT. Bone marrow (BM) examination has revealed
90% of blasts a month later, with CD45dim/CD19+/CD10+/
CD34+/CD38+/CD22+/CD20+/CD13+/sIgM-/cytIlgM-/
cytCD79a+ phenotype, CD19 expression on 99.6% of the
cells; conventional cytogenetics showed 46-47,XX,?t(4;9)
(q25;p24), del(6)(q23q25), t(9;22)(q34;922),add(11)(pl1),
del(14)(q24),-18,-20,add(21)(q22),+mar2-3[19],
mutIKAROSIKZFI1. Liquor assay was normal, no extramed-
ullar lesions were found. Blinatumomab was administered as
4-week prolonged infusion after a pre-phase of cyclophos-
phamide treatment (200 mg/kg). Tyrosine kinase inhibitor
therapy was switched to nilotinib. The treatment was well
tolerated, any non-hematologic toxicity was observed. Two
weeks after Blinatumomab treatment, the patient exhibited
fever, weakness, swelling of eyelids, enlargement of man-
dibular lymph nodes and breast. BM exam revealed 18% of
blast cells, with CD19 expression (88.6%), CD22 expression

64 CTT JOURNAL | VOLUME 8 | NUMBER 2 | JUNE-JULY 2019

CLINICAL CASE |

(97.9%). BCR-ABL p190/ABL*100 33.5534 copies, IKAROS
mut. Inotuzumab ozogamicin was administered for vital in-
dications in the frame of extended access program 3 times
weekly after pre-phase of cyclophosphamide. Inotuzumab
treatment was well tolerated, non-hematologic toxicity (he-
patic grade 3, ALT elevation) was reversible. Complete BM
and EM was achieved, MRD was detected by RT-PCR: BCR/
ABL p190 was detected at 0.0637 copies. Allogeneic stem cell
transplantation from matched related donor was performed
at 09.08.2018, i.e., three weeks after Inotuzumab. Condition-
ing regimen with reduced toxicity included Fludarabine and
Busulfan (10 mg/kg). GVHD prophylaxis was performed
with posttransplant cyclophosphamide. Engraftment with
complete donor chimerism and MRD negativity was reached
at day+24. No signs of sinusoidal occlusive syndrome were
observed, and no acute GVHD occurred. Donor lympho-
cyte infusion CD3+ 1x10°kg was carried out at day+74 as
a relapse prophylaxis. Tyrosine kinase inhibitor bosutinib
was administered with adverse effects, thus later switched
to imatinib. Chronic GVHD of skin and mucosa has devel-
oped 4 months after allo-HSCT. Tacrolimus was implicated
at D+130 in order to control GVHD. At the present time, 11
months after HSCT, the patient is in complete MRD-nega-
tive remission with mild cGVHD controlled by tacrolimus.
Imatinib treatment is continued.

Case 2.

A 25-year old young woman was diagnosed in November,
2011 with B-ALL blast cells showing CD79a+/HLADR+
CD19+/CD10+/CD38+/CD22+/CD20+/CD5-/sIgM-/cyt-
IgM-/ phenotype, isolated BM involvement. Conventional
cytogenetics showed normal karyotype. The patient received
the National ALL-2009 Protocol with rituximab. Morpho-
logical remission was achieved after first induction cycle.
The protocol was completed in April, 2014. BM relapse
occurred in May, 2015. Blasts characteristics didn't differ
from initial levels. The second remission was achieved after
first cycle of HyperCVAD protocol. A search for unrelated
matched donor was launched. Second BM and CNS relapse
accomplished by the breast lesions was diagnosed after the
3" HyperCVAD cycle. Morphological remission with in-
complete hematologic recovery was achieved after salvage
therapy according to FLAG-Ida protocol. The chemotherapy
was complicated by severe non-hematologic toxicity and sis-
tem systemic inflammatory responce syndrome (SIRS). Al-
logeneic stem cell transplantation from matched unrelated
donor was performed at 25.11.2015. The reduced-toxicity
conditioning regimen included Fludarabine and Busulfan
(12 mg/kg), GVHD prophylaxis was performed with tac-
rolimus, mycophenolate mofetil (MMF), and posttransplant
cyclophosphamide. Stem cell engraftment with complete do-
nor chimerism and MRD negativity was reached at day+20.
However, on the day+50, BM and liquor assays revealed 3™
bone marrow relapse. The patient received Blinatumomab
as a 4-week continuous infusion. The cytokine release syn-
drome occurred on day 2, being successfully treated with
Tocilizumab, an anti-IL-6 receptor antagonist. The patient
achieved 4™ remission with complete donor chimerism.
However, MRD was detected by flow cytometry. Next two
cycles of Blinatumomab were applied with a dose reduction
followed by donor lymphocyte infusion (DLI). No signifi-
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cant toxicity was observed, and no GVHD has developed.
MRD negativity was reached after 2™ cycle. One year after
transplantation patient developed an isolated left ocular ex-
tramedullary relapse. A remission was achieved after high-
dose methotrexate and cytarabine followed by local radi-
otherapy. 1.5 years later, an isolated nasal extramedullary
relapse was successfully treated in similar way. Six months
later, a 7" isolated breast relapse was confirmed by the biopsy.
BM and liquor assays revealed MRD-negative remission and
complete donor chimerism. Immunohistochemistry showed
CD22 positivity, thus allowing us to use Inotuzumab in the
frame of extended access program for vital indications. The
patients received four cycles of Inotuzumab in the outpatient
regimen. Complete metabolic response was documented by
PET-CT (Fig. 1).

Discussion

Extramedullary lesions are often revealed in cases of ALL re-
lapse. Incidence of extramedullary relapses after allo-HSCT
is higher than those in BM. So far, best results were demon-
strated after high-dose chemotherapy followed by local ra-
diotherapy [6]. Clinical prognosis in these patients remains
very poor despite of different treatment options.

Blinotumomab is highly effective in R/R ALL patients with
69% of complete remission or complete remission with in-
complete hematologic recovery achieved even after allo-
HSCT [7-9]. In TOWER study the 1-year, the overall surviv-
al (OS) rate was 36% (median OS, 7.7 months), and the du-
ration of remission was 7.3 months. Several studies includ-
ing limited number of patients demonstrate similar results
in Philadelphia chromosome-positive R/R ALL - up to 36%
CR/CRi with median OS of 7.1 months [10]. The outcomes
of Blinotumomab treatment in the patients relapsing after
allo-HSCT were comparable: 45% CR/CRi and the median
OS value was 8.5 months.

The Inotuzumab ozogamicin INO-VATE study included
wider range of patients, e.g. Philadelphia chromosome pos-
itive R/R ALL, and the CR/CRIi rate was 73.8% [4]. For pa-
tients achieving CR/CRi, the duration of remission was 5.2
months with 3-year OS rates of 20.3% (median 7.7 months).
CR/CRI rate in patients who received previous allo-HSCT
was similar, i.e., 69%.

A

B

Despite versatile analysis of these innovative drugs, no study
has assessed their efficacy in the cases of extramedullary
lesions. Some data about Blinotumomab and Inotuzumab
ozogamicin impact on soft tissue tumors in limited studies
are obtained in relapsed or refractory B-cell non-Hodgkin
lymphoma. Viardot et al. report 43% overall response, in-
cluding 19% of complete remissions after Blinotumomab
treatment[11]. The results of Phase I study from Goebeler et
al. showed 55% of overall response with complete remission
in 36% of the cases [12].

Inotuzumab ozogamicin demonstrates better results only in
combination with rituximab and chemotherapy: the overall
response rate of 84% was reported, with CR values of 24%,
but only 57% overall response in the patients with histolog-
ically aggressive lymphoma [13]. These results from NHL
trials are not encouraging, with respect to high efficacy of
Blinotumomab and Inotuzumab ozogamicin in R/R ALL
with extramedullar involvement.

Conclusion

Inotuzumab ozogamicin is feasible and effective for high-
ly pre-treated patients with R/R ALL before and after allo-
HSCT. Despite moderate efficacy of immunotherapy in
treatment of extramedullar R/R ALL, it may be further en-
hanced with additional immune strategies such as anti-PD-1
immunotherapy agents.
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YcnewHasa Tepanua pe3sucTeHTHOro B-octporo numaeo-
61acTHOro NeiKosa € IKCTpaMeayNNApPHbLIM MOpPaXKeHu-
eM C NpUMeHeHneM MHOTY3yMaba 030ramuumHa 10 U
nocne anioreHHoM TpaHCNIaHTaLMKU remMono3TUYeCKuX
CTBOJIOBbIX K/TETOK
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Pe3slome

IocmenmHme MOCTVKEHMA B Tepamuyl pe3VCTEHTHO-
ro B-ocrporo mumdo61acTHOro Jeiiko3a CBA3aHBI C
VIMMYHOOIIOCPEIOBAHHBIM)L METOHAaMM, TaKUMU Kak
Brnnarymoma6b, Vuorysyma6 Osorammiua n CAR-T
KIeTKkn. HecKombKo KIMHMYECKMX VICCEeNOBaHMI Jie-
MOHCTPUPYIOT 00/lee BBICOKYIO YacTOTY IOJIHBIX pe-
muccun u peammsanyit amno-TTCK moce Tepanmn
BrnHaTyMoMa60oM 11 VIHOTY3yMaboM IO CpaBHEHNUIO CO
CTaHIAPTHOJ XMMMOTepaIMell IpU pasHOM Ipoduie
ToKcmuHOCTH. Ho mMpo6mema eyeH s maIjeHToB C Ha-
TMYMeM SKCTPaMey/IAPHbIX MOPasKeHN T He OTpajkeHa
B 9TUX UCCTIEOBAHNUAX.

KnuHnyeckne onncanus

B crarpe ommcanbl gBa crydas pesucrenTHOro B-OJIJI
C 9KCTpaMeny/IApHbIM nopakeHneM. Cuoyyaii 1. JKen-
myHa 31 ropa, muargos B-OJIJI, Ph-nosutnBHbLL, BTO-
POIl pelANB, HET OTBETA IIOC/Ie Tepamuy banHoTyMo-
mabom. ITporpeccusi ¢ BoB/eueHVEM KOCTHOTO MOS3Ta,
IIeJHBIX VI HVDKHEYETIOCTHBIX TMMQaTHIeCKNUX Y3/I0B
Y MOJIOYHOII >KeJIe3bl, ITOJTHAsI PeMICCHsI OblIa JOCTUT-
HyTa IIOCJe IIpoBefeHMsA Tepanyy VIHOTy3ymaboM.

BriocenicTBuy  BBINIO/IHEHA aJUIOT€HHAs POJCTBEHHAs
TPAHCIIJTAHTAIIMA TeMOIIOTIYECKMX CTBOIOBDIX K/I€TOK.
Ciryyaii 2. JKennisa 25 j1eT, paHHMIT U30MMPOBAHHBI
KOCTHO-MO3TOBOJI peLUNB IIOC/IE€ a/UIOT€HHOV HEPOL-
CTBEHHOI TpaHcIulaHTauyy. [locne tepanum bimuot-
yMoMaboM ObIa JOCTUTHYTa pemuccrs. VIHOTy3ymab
HasHaYeH IIpU PasBUTUM 6-Or0 3KCTpaMemy/IIPHOTO
peruauBa. [lomHbIT MeTabOMMYeCKUit OTBET ObUT HO-
CTUTHYT HOC/Ie 4 KypcoB Tepamuyu VIHOTy3ymaboM.

3aKnyeHune

OmucaHHBIe CyYan J[IeMOHCTPMPYIOT BO3MOYXXHOCTD
npuMeHeHusa JIHOTysymaba mpu HeaddeKTUBHOCTH
BrmHOTYyMOMa6a B CITydae pasBUTHA SKCTPAMEy/ILAD-
HOTO penuuBa [0 1 II0C/Ie a/IOTeHHOl TPAHCIIaHTa-
I[VIV TEMOTIO9TNIECKIX CTBOMOBBIX KITE€TOK.

Kniouesble c10Ba

AJIoTeHHas TPAHCIUIAHTAIMA IeMOIOSTUYECKIX CTBO-
JIOBBIX KJIETOK, B-oCTpblit 1MMQOOTIACTHBIN JIENKO3,
BrmuorymMoMa6, VIHOTY3yMab 030raMmMIH, 9KCTpaMe-
IY/ULAPHBI PeLUINB.
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