CTPUPOBAJIO CyIlleCTBEHHOE yBemnueHue 3¢ (HeKTUBHOCTI B
cnyvae npuMeHeHrst MMCK. Taxoke 6bII0 IpOIeMOHCTPH-
POBAHO, YTO BO3JEICTBIE MHPPAKPACHBIM U3/TyYeHUEeM Ha
KAIICY/IbL [/Is UX BCKPBITHSA yBenuunBaeT 9pdext B 2-4 pasa
6rmarofapsi eAMHOBPEMEHHOMY BBICBOOOXKIEHNUIO LIMTOCTA-
THKA U3 KATCYIL.

BbiBoAbl

Takum ob6pasom, Obuta paspaboTaHa cucreMa ZOCTABKIY Jie-
KapCTBEHHBIX IIpelapaToB, KOTopas OblIa crocobHa obe-
CIIEYNTh BBICOKVE JIOKAJIbHblE KOHIIEHTPALMM JENICTBYIO-
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IIJeTO BEI[eCTBA B 30HE OIYXO/IU U MIPOJEMOHCTPUPOBAIA B
HECKOJIbKO pa3 60/Ibliryio apPeKTUBHOCTS i Vitro 1o cpas-
HEHNIO CO CBOGOIHBIM ITPENapaToM.

Knioyesble cnoBa

MI/IKPO— I HAHOKAIICYJIbl, TapreTHas JOCTaBKa, IIPOTNBOO-
IIyXO/I€BbI€ IIpEIIaparbl, VMHTEpHaAn3anusd, ME3€HXVIMHbIE
CTpOMaJIbHbIE KI€TKN, MUTPpALIUA, q)apMaKOKI/IHeTI/IKa, CUH-
T€3, KYIbTUB/POBAaHME, KIIETKV-HOCUTENN.
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Introduction

Patients with multiple myeloma (MM) who do not achieve
complete response (CR), or very good partial response
(VGPR) after primary therapy, including autologous hemato-
poietic stem cell transplantation (ASCT), have short time to
progression. Preclinical and clinical evidence suggests that
the immune checkpoint programmed death-1 (PD-1) recep-
tor/PD-1 ligand axis plays an important role in suppressing
immune surveillance against MM, but monotherapy with
anti-PD-1 antibody was not effective in patients with MM.
We hypothesized that the administration of nivolumab (an-
ti-PD-1 antibody) during the lymphodepleted state post-
ASCT can improve therapeutic efficacy in MM. Our aim was
to evaluate the efficacy and safety of the checkpoint inhibitor
nivoluumab in combination with ASCT.

Patients and methods

We conducted a phase 1-2, single-arm study of nivolum-
ab with ASCT in MM patients who had not achieved
pre-AHCT less than VGPR after induction therapy (trial
NCT03292263). Nivolumab was administered 100 mg IV at
the fixed dose on day -3 before and day +17 after ASCT. The
primary endpoint was overall response rate (ORR). Patients
aged 18-70 years with MM, of any molecular risk group and
with clinical status below VGPR after induction therapy were
eligible and received high-dose melphalan (140-200 mg/m?
L.V.). Four patients received tandem ASCT with nivolumab.

Results

Currently, 16 patients were enrolled, including 9 males and
7 females with the median age of 55 (range, 45-62 years
old). The median follow-up was 12 months (range, 7-19).
Three patients (19%) had light chain MM, three patients
(19%) had IgA, ten patients (62%) exhibited IgG MM.
All patients received a triple-agent primary therapy, a medi-
an of 6 cycles (range, 4-9). Ten patients had partial response
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(PR), two patients had stable disease (SD) and four had pro-
gressive disease (PD) prior to ASCT. Among these 16 pa-
tients, grade 4 toxicity was observed in one patient (autoim-
mune thrombocytopenia after engraftment); grade 3 toxicity
was observed in 3 patients (1 patient with infusion reaction,
1 patient with colitis, 1 patient with neurotoxicity). There
were no primary or secondary graft failure cases, and the
median time to neutrophil and platelet engraftment was 12
days (range, 10-17) and 14 days (range, 9-18), respectively.
At day+100 after ASCT, we evaluated response by serology
and bone marrow (BM) study (morphology and flow cytom-
etry), ORR was 56% (9/16): the CR rate was 31% (5/16), 19%
(3/16) achieved VGPR, one patient (6%) achieved PR. 19%
(3/16) maintained PR, 1 patient maintained SD. One of four
patients with progressive disease did not achieve response.
One of nine patients was relapsed. Two patients received
second ASCT without nivolumab, one of them achieved CR
after second ASCT. At this time all the patients are alive.

Conclusion

Preliminary results of nivolumab addition to ASCT show rel-
ative safety of the therapy. Our pilot study in patients without
adequate response before ASCT demonstrate encouraging
results of nivolumab combination with ASCT. The efficacy of
this combination requires further investigation.

Keywords

Autologous hematopoietic stem cell transplantation,
nivolumab, multiple myeloma.
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Wcnonb3oBaHue HMBoNYMaba B KOMBUHALMK C ayTONOrMYHON TPaHCNAHTaLme
remMono3TUYECKMX CTBOJIOBbIX KNETOK Y MaLMeHTOB C MHOXECTBEHHO!N MUEeNoMON
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Beepenune

ITanueHThl ¢ MHOXXeCTBeHHOI MuenoMoit (MM), He mocTur-
e noynHoro orsera (I1O) miu 04eHb XOpOIIero 4YacTUYHO-
ro orsera (OXYO) nocie MHAYKIVOHHOI Tepamnuy, BKIIIO-
Yasg ayTOJNOTMYHYI0 TPAHCIUIAHTALMI0 IeMOIIOITUYEeCKUX
cTBO/NOBBIX K1eToK (ayTo-TI'CK), mporpeccupyior B KOpoT-
KIe CPOKM OT IIPOBefIeHHON Tepamuy. JOKIMHUYeCKre 1
K/IVHIYeCKye JaHHbIe CBU/IETENIbCTBYIOT O TOM, 4TO O7I0Ka-
a KOHTPOJIBHBIX TOYEK pelelITopa 3allporpaMMIpPOBaHHON
kneroyHoit rubem (PD-1)/muranma PD-1 urpaet BaxkHyIO
pOonb B IOlaBNIEeHNM MMMYHHOTO Hajsopa mpu MM, Ho Mo-
Horepanusi aHTMPD-1 aHTuTenamm He mokasana addex-
TYBHOCTY Y JAHHBIX IAlMeHTOB. MBI IIPeAIIONIOXIIN, YTO
BBefieHUe HMBONyMaba (aHTu-PD-1-aHTNTena) Bo BpeMs
mmdonemmenyu mocne ayTo-TTCK MoxeT ymydnmrs ero
TepaneBTNYecKy0 3¢ (PeKTMBHOCTD IIpU JIeYeHUM IaljVieH-
T0B ¢ MM. Ilestp paboTsl cocTosiIa B oLieHKe 3 peKTUBHO-
cTu 1 6e30IaCHOCTY MHIMONTOPA KOHTPOJIBHOI TOYKHU HU-
BonyMaba B codetanuu ¢ ayro-TI'CK.

MauneHTbl 1 meToAbl

Hamu npoBoputcs 1-2 dasa OfHOLIEHTPOBOTO MCCIENOBA-
HIIS1 IPYMeHeHNs HuBomymaba B komOuHamu ¢ ayto- TTCK
y naumeHToB ¢ MM, He gocturmux npen ayro-TTCK orser
Hibke OXYO (NCT03292263). Josa HuBonymaba cocTas-
nsima 100 Mr BHyTPUBEHHO B GMKCHPOBAHHOI f03€ Ha JeHb
-3 u B geHb +17 nocne ayro-TI'CK. OcHOBHOII KOHEYHOI
TOYKOIT 6bI1a O1jeHKa 001elt YacToThl 0TBeTOB (OY0). ITa-
nyeHTaM B Bospacte 18-70 et ¢ MM, u3 m060it rpymmbl
MOJIEKYIApHOrO pucka u ¢ MeHee yeM OXYO mnocne mH-
IYKIMOHHOJ Tepanyy IPOBOAMU/IACh BBICOKOJO3HASA XMMMU-
oTepamus ¢ BKIodeHneM Mendamana (140-200 mr/m? B/B).
Y deTpIpex MalMeHTOB OblIA BLIITIOMHEHA TaH/[EMHAs ayTo-
TTCK ¢ HuBOIyMaboM.

Pe3ynbrath

B Hacrosllee BpeMA B UCCIIEJOBAaHMe BKIIOYEHbI 16 manu-
€HTOB, 9 MY>X4MH I 7 )KEHIMH C MEAMAHOI BO3pacTa 55 jieT
(mmamason 45-62 r.). Menmnana HaOmoeHsa cocTaBuia 12
MecsineB (fuama3oH 7-19 mec.). VI3 9Tux maryeHToB Tpu Ia-
uuenta (19%) 6p1 ¢ MM ¢ cekpenyeit IerKux Lernei, Tpu
nanyenra (19%) — ¢ IgA M n pgecars (62%) — ¢ IgG MM.

Bce manueHTsI O/TyYamy IepBUYHYI0 TPEXKOMIIOHEHTHYIO
Tepamnuio, B CpefHeM, M0 6 UMKIOB (mmamasoH 4-9). [le-
cATh manueHTos mepep ayto-TTCK mocturmm yactmaHOro
orBera (YO), Ba mamyeHTa — TOMBKO CTAOMIM3AIUM 3a-
00/IeBaHIs, 11 Y YeThIpeX MAIVeHTOB ObllIa IIPOTpeccus Ko
ayToTI'CK. Cpeny 3Tvx 16 manyeHToB HaOMIOAAMNCh TOK-
CUYecKMe OCTIOKHeHus: 4-11 crenenu — y 1 manuenra (ay-
TOMMMYHHasi TPOMOOLMTONEHMs IOC/Ie IPVKUBICHNS),
TOKCUYHOCTD 3-J1 cTeneHyu — y 3 maumeHToB (y 1 mammeHra
TpaHCc(y3MOHHas peakuus, 1 crydai KOnMuTa, 1 HellpOTOK-
cnyHocTy). CpegHMit CPOK O IPYDKMBIIEHNS HEUTPOPUIOB
U TpoMOOIMTOB cocTaBsno 12 mueit (auamaszon 10-17) u
14 pguent (muamason 9-18), cooTBeTcTBeHHO. B menp +100
nocte ayToTTCK MBI omleHMBamm OTBET C IIOMOIIBIO CEPO-
JIOTMYEeCKOTO MICCIENOBAHNUA CBIBOPOTKM KPOBM Y MCCIIENO-
BaHMsA KoctHOro Mosra (KM) (mopdonorun u npoToyHoi
yuromerpun). OHO cocraBuima 56% (9/16), yacrora 110 -
31% (5/16); y 19% (3/16) mocturnyr OXYO, 1 manueHT
(6%) moctur YO, 19% (3/16) coxpaumumm 49O, u y 1 manu-
eHTa CoXpaHsiach crabmmmsanus 3aboneBanus. OpuH u3
yeTpIpex Iporpeccupyonmux fo ayro-ITCK manuenros He
TOCTUT OTBETA. Y OHOTO U3 [IeBATY MAI[IEeHTOB ITPOV3O0IIeT
peuyauB. JIByM manyeHTtaM nposesieHa nmoBTopHas TT'CK
6e3 HuBOMymMaba 1 ofyH u3 Hux goctur I1O nmocne Bropoii
ayTo-TTCK. B HacTos1ee BpeMs BCe MaIVIeHTHI KUBBL

3aKnyeHue

[IpenBapurenbHble pe3yabTaThl JOOABIEHNUs HUBOMyMaba
K ayTo-TT'CK 0Ka3bIBal0T OTHOCHTE/NIbHYIO 6€30I1aCHOCTD
IaHHOI Tepanuu. Hamle nunoTHoe uccnefoBanyue Ha Manu-
eHTax 6es ajgexBarHOro orBeTa A0 ayro-TI'CK memoHcTpu-
pyeT OOHafe)XMBAIOLIVE Pe3yIbTaTbl KOMOMHALNY HUBO-
nymaba u ayto-TIT'CK. OddexrnBHOCTD 5TOI KOMOVMHALMN
TpeOyeT fa/TbHeNIIero 3y IeHNsL.

KnioyeBble cnoBa

AYTOTIOI‘I/I‘{HaH TpaHCIUVIaHTalVsA TE€MOIIOITUYIECKNX CTBO-
JIOBBIX KJIETOK, HI/IBO)’IyMa6, MHOX>XECTBE€HHasA MIMEIOMaA.
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