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Introduction

Therapy with immune checkpoint inhibitors had shown sig-
nificant activity in patients with relapsed or refractory classi-
cal Hodgkin lymphoma (r/r cHL). However, disease relapse
or progression is later observed in the majority of patients.
One potential approach to enhance the effect of anti-PD1
therapy is a combination with chemotherapy and targeted
therapy.

The aim of this analysis was to evaluate the safety and the
efficacy of nivolumab (nivo) in combination(nivo) with ben-
damustine (benda), vinblastine (vin) and brentuximab ve-
dotine (BV) in patients with relapsed r/r cHL after failure of
nivo monotherapy.

Patients and methods

This analysis included 3 groups of adult patients. History and
clinical status of the patients at the moment of combination
therapy were summarized (Table 1) and evaluated according
to LYRIC criteria. The first group (n=42) received nivo and
benda. Patients were treated in a 28-day cycle for up to 3
cycles. Benda (90 mg/m?) was infused on day 1.2, and nivo
(3 mg/kg) on day 1 of the cycle. The second group (n=16)
received nivo and vin. The patients were treated in a 14-day
cycle for up to 3 cycles. Vin (10 mg/m?) was infused on day 1,
2, and nivo (3 mg/kg), on day 1 of the cycle. The third group

(n=11) received nivo and BV. Patients were treated in a 28-
day cycle for up to 3 cycles. BV (1.8 mg/m?) was infused on
day 1, and nivo (3 mg/kg) was administered on day 1 and14
of the cycle. Toxicity was graded according to the NCI CT-
CAE (version 4.03). After treatment completion, the clinical
responses were evaluated by PET-CT scan and assessed by
investigators using LYRIC criteria.

Results

Median follow-up time for first group (nivo/benda) was 24
months (8-33) from the start of the combined treatment.
Median OS was not reached, 40/42 (95%) of patients were
alive at the time of analysis. Median PFS was 10.6 months
(7-14) with 31% of patients alive and free of disease pro-
gression (Table 2). Adverse events (AE) during treatment
were observed in 40 (95%) of patients. The most common
AE were fatigue (74%), nausea (64%), dyspnea (38%). Grade
3-4 adverse events included of severe fatigue, leukopenia,
thrombocytopenia, uveitis, colitis, pneumonia, infusion re-
action in 1 case each. All cases of immune related AE re-
solved completely after treatment with glucocorticosteroids.
Median follow-up time for second group (nivo/vin) was 13
months (7-16) from the start of combined treatment. All the
patients were alive at the time of the follow-up evaluation.
Median PFS was 10 months (1-16), 38% of patients free of
disease progression. AE during treatment were observed in

Table 1. Clinical characteristics of the patients treated with nivolumab

Nivo/benda Nivo/vin Nivo/BV
Number of patients 42 16 1
Median age 31 years (21-62) 31 years (21-60) 30 years (25-37)
Median number of previous therapy lines | 6 (3-11) 73-17) 7 (3-10)
Previous nivo monotherapy 39/42 (93%) 15/16 (93%) 10/1 (91%)
Median number of nivo infusions 18 (4-27) 13 (4-22) 15 (7-27)
Prior auto-HSCT 19/42 (45%) 5/16 (31%) 5/11 (45%)
Prior BV 22/42 (52%) 11/16 (69%) 8/M (73%)
Prior Benda 24/42 (56%) 9/16 (56%) 1/11 (64%)
The status of the patients at the
moment of combination therapy:
PR 10%
IR 26% 6% 12%
SD 10% 6%
PD 55% 88% 88%

Note: PR, partial response; IR, indeterminate response; SD, stable disease; PD, disease progression
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12 (75%) of patients. The most common AE were fatigue
(63%), nausea (38%) and pruritus (38%). Grade 3-4 AE in-
cluded of pneumonia in 1 case.

Median follow-up time for first group (nivo/bv) was 27
months (10-30) from the start of combined treatment. At the
time of analysis 10/11 (91%) of patients were alive. Median
PFS was 12 months (4-30), 45% of patients free of disease
progression. AE during treatment were observed in 8 (73%)
of patients. The most common AEs were creatinine increase
(55%), nausea (27%), fatigue (18%). Grade 3-4 AE included
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2 cases of anemia and thrombocytopenia, and leukopenia in
1 case.

Conclusions

The results of analysis demonstrate that the nivolumab com-
binations have promising activity in the treatment of r/r cHL
with a manageable toxicity profile.
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Table 2. Results of nivolumab-based therapy in Hodgkin's disease

Nivo/benda Nivo/vin Nivo/BV
0S: 79% 56% 64%
(R 33% 31% 36%
PR 45% 25% 21%
IR 5(12%) 1(6%) 1(9%)
SD 12%) 3(19%) 327%)
PD 3(7%) 3 (19%)
Allo-HSCT after combinations 12 1 5

Note: OS, objective response; CR, complete response; PR, partial response; IR, indeterminate response; SD, stable disease;

PD, disease progression.
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Beepenune

Tepamnust MHIMONTOPAMU MMMYHHBIX KOHTPOJIBHBIX TOYEK
[IPOEMOHCTPUPOBaA BBICOKYIO YaCTOTY OTBETOB y NAllM-
eHTOB C pPeUMAMBUpYIOLIeil/pedpakTepHOI KIacCUIecKoi
mmdomorit Xomxkuna (p/p k/IX). OgHako y 601bIIMHCTBA
MAIMEHTOB BITOC/IENCTBIUY HAOIO[AeTCSI PEININB VN IIPO-
rpeccupoBanye 3a60meBaHMsA. BO3MOKHBIM IIOIXOOM K
ycunenuio a¢pdexra antu-PD1-Tepanuu ABigeTcss KoMOK-
HalMsA ¢ XMMUOTEPANEN U TapreTHON Tepamueit. Lenpo
JNaHHOTO aHamM3a ObUIO OLEHUTH 6e30macHOCTb 1 3 dek-
TUBHOCTb KOMOMHAIUII HUBONIyMaba ¢ OeHZaMYCTHHOM,
BUHOTACTMHOM U OPEHTYKCMMAabOM BELOTMHOM Y TAllVeH-
TOB C p/p KJIX.

auneHTbl 1 MeTofbl

B nccnenoBanue BKIIOUEHO 3 TPYIIIIBI ALIMEHTOB, COCTOSIHIE
KOTOPBIX Ha MOMEHT Havana KOMOMHMPOBAHHOI Tepannu
OLIeHIBA/IOCHh [0 aHAMHE3Y, KIMHNYeCKUM IIOKa3aTe/sIM 1
kputepusim LYRIC (Ta6m. 1). TlanueHTs! mepBoit rpymIibL
(n=42) momyyamu HuMBOMyMab ¢ GeHgaMycTMHOM (HUBO/
6enpa). [IpoBogunocs Ko 3 LUK/IOB KOMOMHMPOBAHHOI
tepamyu: 6engamycTud (90 mr/m?) BBogmIM B AeHb 1,2 u
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HyBomyMab (3 Mr/kr) B feHb 1 nukima. [TanueHTsl BTOpOI
rpynmsl (n=16) mony4daau HuBOMymMab ¢ BUHOTACTMHOM
(umBo/BuH). IlpoBoamics 14-FHEBHBII LUK KO 3 LMK/IOB:
BuHOmacTyH (10 Mr/m?) BBOgyu B ieHb 1,2 1 HuBonyma6 (3
MI/KT) B geHb 1 nukia. ITanyenTs! TpeTbeli rpynmsl (n=11)
HOMy4anmu HUBOMYMab ¢ OpeHTYKCMMaboM BELOTHMHOM
(unBo/6B). IIpoBopmIcs 28-gHEBHBI LUMKI O 3 LIMKJIOB.
Bpentykcumab BemotmH (1,8 Mr/m?) BBOOWIM B [ieHb 1,
u HuBonyMa6 (3 Mr/kr) B gensb 1, 14 nuxaa. ToKCM4HOCTD
oennsanu cormacHo ¢ NCI CTCAE (Bepcus 4.03). ITocne
3aBepLIeHNs JIeYeHsI OTBETHI Ha TepaInio ObUIN OLjeHEeHBI C
nomombio [I9T-KT, cormacHo xpurepusam LYRIC.

Pesynbrathl

Mennana Hab/IIOfeHIIsE /11 IIEPBOIL TPyIIIbl (H1BO/OeHza) —
24 mecsina (8-33) or Hayasa KOMOMHMPOBAHHONM Tepalui.
Mepnnana OB ne gocturayra, 40/42 (95%) maruenToB Obuin
JKMBBI Ha MOMEHT aHanms3a. Memuana BIIB - 10,6 (7-14),
31% ue mmeror mporpeccun 3aboneBanus (Tabm. 2). He-
xenmarenbHble siBneHus (HS) Bo Bpemst nevenns Habmo-
mamuce 'y 40 (95%) manmentoB. Hambonee wactoimu HS
6putn ycranmocts (74%), tomuoTa (64%), opbimika (38%).
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HA 3-4 cremenu BKIIOYanyu IO OJHOMY CIyYal0 TsKEION
cmabocTy, eitKoIeHNH, TPOMOOLIUTOIIEHNY, YBEUTA, KON -
T4, THeBMOHNY, H(Y3MOHHOI peaKI1iL.

MennaHa HabmOneHNs /11 BTOPOIL TPYHIbl (HUBO/BMH) —
13 mecaues (7-16). Bce manyeHTsl ObIIN SKMBBI HA MOMEHT
anammsa. Mennana BIIB - 10 (1-16), 38% He uMerT IIpo-
rpeccun 3aboneBanus. HS Bo Bpems jedeHust HaGmropa-
nnch y 12 (75%) manyentos. Hanbonee wacteimu HS 65101n
ycTanocts (63%), tomHoTa (38%) u 3yn (38%). Hexena-
Te/IbHbIE SIBJIEHVSI 3-4 CTeleHN IPeCTAB/IEHbl OfHUM CITy-
YaeM ITHEBMOHMMA.

MenuaHa HaOMIOeHNA /1 TPeThbell Ipynisl (HUBO/6B) — 27
mecsanes (10-30). Ha momenT ananmusa 10/11 (91%) manmeH-
TOB ObIIM >XKMBbI. Menuana BIIB — 12 (4-30), 45% He UMeIOT
nporpeccun 3aboneBanus. HS Bo Bpems meyeHuss Habiio-

manucsh y 8 (73%) maunenrtos. Hanbomnee wactoiMu HSI 6p11n
HoBbIIIeHne KpeaTnHuHa (55%), TomHoTa (27%), cmabocTb
(18%). HA 3-4 cTeneny BKIOYaIy IO ABa CIydas aHEMUM U
TPOMOOLUTOIIEHNN, OffYH CITy4ail TIeTIKOTIeH U

BbiBogbl

KOM6I/IHI/IPOBaHHI)Ie PEXMMBI C BKIIOUYEHNEM HI/IBO}IyMa6a
MOTyT 6bITb IIEPCIIEKTUBHBIM IIOAXOAO0M IIPEONOTIEHNA pe-
3VCTEHTHOCTN K MOHOTE€panmmn HI/[BO)'[yMa6OM y ManeHToB
c p/p xJIX.

KnioyeBble cnoBa

JIumpoma XomkknHa, Kmaccudeckast, PD-1, Tepanus cma-
CEeHUA.
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Introduction

Allogeneic hematopoietic stem cell transplantation (allo-
HSCT) is the standard of treatment in high risk hematolog-
ical malignancies. Nevertheless, the relapse rates range from
10% to 70%. There are no optimal treatment options of the
disease recurrence after allo-HSCT. Possible therapeutic
options include reinduction chemotherapy, immuadoptive
therapy (DLI), targeted therapy, immunotherapy (CAR-T)
and second allo-HSCT. The presented study presents a ret-
rospective single-center experience of second allo-HSCT
in patients (pts) with refractory hematological diseases or
graft failure in high-risk patients. The aims of this study were
to evaluate the efliciency and factors affecting the outcome
after second allo-HSCT in children that relapsed or had a
graft failure after first allo-HSCT.

Materials and methods

We analyzed clinical outcomes in 50 children after second
allo-HSCT with hematological malignancies: ALL - 24 pts,
AML - 15 pts, MPL/MDS - 11 pts. First allo-HSCT was
performed in 1% clinical remission - 16 pts, in 2", 3" and
more remissions, in 18 pts; active disease, in 16 pts. Allo-
HSCT was performed from MUD in 20 pts, MRD in 14 pts,
haplo-donors in 14pts, singeneic — 2 pts. Condition regimen
was MAC in 34 pts, RIC in 16 pts. Median age at the time
of the first allo-HSCT was 5 y.o. (1-18), median remission
duration after 1 allo-HSCT was 148 days (31-1084), me-
dian time between 1% and 2™ allo-HSCT was 7.3 month
(1-48). Indications for the second allo-HSCT were relapse
or progression of the disease in 36 pts, primary graft fail-

ure, in 11 pts, secondary graft rejection, in 2 pts, transplant
hypofunction, in 1 case. Median age at second HSCT was 7
y.0. (1.0-20).The conditioning regimens prior to second al-
lo-HSCT were RIC in 40 pts and MAC in 10 pts, included
post-transplant cyclophosphamide on Days +3, +4 in 31 pts,
ATG-based GVHD prophylaxis was used in 11 pts; combi-
nation Tx-based GVHD prophylaxis, in 38 pts; Sirolimus, in
31 pts, Cyclosporin A, in 7 pts; monothyerapy with calcineu-
rin inhibitors, in 7 pts. The 2™ allo-HSCT was performed
from haploidentical donors in 44 pts (3 pts with the same
haploidentical donor, as at in Ist allo-HSCT). In other pts:
MUD (without donor substitution), in 4 pts; MRD (without
donor substitution), in 2 pts. Different kinds of therapy pri-
or to second HSCT were performed in 38 pts, 12 pts were
transplanted in aplasia (transplant rejection/hypofunction).
FLAG/BFM was administred in 24 pts; target therapy (hypo-
methylating agents/monoclonal antibodies), in 7 pts, com-
bination of chemotherapy and targeted drugs was used in 7
pts. There was no clinical response in 16 pts, 10 pts achieved
remission and cytoreduction of blasts (<20% blasts) was
achieved in 12 pts. Thirty-one pts underwent post-transplant
therapy: immunoadoptive therapy (DLI), 9 pts; maintenance
therapy/ HMA/MA, 13 pts; DLI + combined CT was per-
formed in 9 pts.

Results

Forty-four patients achieved engraftment, with median neu-
trophil reconstitution time of 21 days (12-41). Clinical re-
mission was achieved in 44 pts (88%). OS in the whole group
was determined by Kaplan-Meier method as 48%; LFS was
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