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Multiple myeloma (MM) accounts for ~10% of total hematologic malignancies
worldwide. In India, the incidence of MM has increased two-fold with marked
heterogeneity. Significant improvements in terms of clinical outcomes have been
observed in the management of MM in recent years. However, most patients develop a
disease relapse with the first or subsequent treatments. A combination of immuno-
modulatory drugs (thalidomide and lenalidomide) and proteasome inhibitors (Pls;
bortezomib) has been the mainstay for the therapeutic management of
relapsed/refractory multiple myeloma (RRMM). This review highlights the manage-
ment of RRMM with newer agents such as belantamab, carfilzomib, daratumumab,
elotuzumab, ixazomib, mafadotin, selinexor, panobinostat, and venetoclax, with more
focus on Pls. As a single agent and in combination with other drugs including
dexamethasone and carfilzomib has been studied extensively and approved by the
United States, European Union, and India. Clinical trials of these newer agents, either
alone or in combination, for the treatment of RRMM in Western countries indicate
survival, improved outcomes, and overall well-being. However, evidence in Indian
patients is evolving from ongoing studies on carfilzomib and daratumumab, which will
ascertain their efficacy and safety. Currently, several guidelines recommend carfilzo-
mib-based, daratumumab-based, and panobinostat-based regimens in RRMM patients.
Currently, with more accessible generic versions of these drugs, more Indian patients
may attain survival benefits and improved quality of life.

new cases; mortality is 9,900 cases, and the 5-year preva-
lence estimate is 24,375 cases. These figures are almost two

Multiple myeloma (MM) is a chronic and rare cancer affect-
ing plasma cells in the bone marrow. It is the next most
prevalent blood cancer after leukemia,' affecting ~138,500
individuals worldwide every year.> According to the Globo-
can 2018 data, the global incidence and mortality of MM are
159,985 and 106,105, respectively,3 and are expected to rise
in the future.* Asia has a high incidence, mortality, and 5-
year prevalence of MM compared with Europe and North
America.? In India, the estimated incidence in 2018 is 12,923
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times higher compared with 2012 data.” Further, there is
apparent heterogeneity in the incidence of MM in India
across age, sex, and geography.®

Despite advancements in induction and maintenance
therapies, most patients eventually experience relapse and
refractoriness requiring further treatment.” Over the years,
novel therapeutic strategies, such as bortezomib,® thalido-
mide,” and lenalidomide,'® have been used for MM. Howev-
er, several studies have highlighted the poor prognosis of
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patients who have been refractory to the currently used
drugs.’""'2 Over the last few years, there has been a visible
shift in the treatment of relapsed and/or refractory MM
(RRMM). Several newer agents or combinations of agents
targeting various relapse phases are currently available
with improved patient survival and quality of life. This
review focuses on clinical trial results of second-generation
proteasome inhibitors (PIs), ixazomib and carfilzomib,
and also provides an overview on other novel therapies,
including daratumumab, isatuximab, elotuzumab, belanta-
mab mafodotin, and panobinostat, for the management of
RRMM.

Definition of RRMM

RRMM is characterized as cancer that becomes progressive
within 60 days of receiving the most recent therapy in those
who attained a minimal response or improved on previous
treatment or cancer that is nonresponsive while on salvage
treatment.'> While in the nonsecretory subtype, relapse of
myeloma is characterized as an absolute rise in the bone
marrow plasma cells by > 10%.'*

Biology of Resistant MM

Relapsed MM is a biologically and genetically advanced
heterogeneous cancer.'” There are several reasons for relapse
in MM cells, including the clonal evolution of MM cells and
decreased capacity to adapt to the bone marrow microenvi-
ronment changes,'® old age,'” comorbidities,'® and high-risk
cytogenetics.'® The International Myeloma Workshop Group
(IMWG) defines the type of relapse based on clinical aggres-
siveness. In biochemical relapse, the disease progression
correlates with an increase in M protein levels in an asymp-
tomatic patient, whereas clinical relapses are accompanied
by symptoms with or without organ dysfunction and an
increase in M protein levels. A quick onset of symptoms
characterizes aggressive relapse, widespread malignancy on
laboratory, radiographic, or pathologic findings, and rapid
organ dysfunction. The other high-risk features include
unfavorable cytogenetic defects, high B2M (>5.5 mg/L) or
low albumin (<3.5 g/dL), hypodiploidy, extramedullary dis-
ease, International Staging System stage II/III at relapse, and
isotype makeover (hyposecretory disease, light chain es-
cape). The presence or re-emergence of one or more CRAB
characteristics (calcium, renal impairment, anemia, and
destructive bone lesions) or a swift and consistent biochem-
ical relapse is indicated for relapse treatment.'*

The evolution of RRMM is dependent on the modifications
in the intrinsic biology of tumor cells, tumor microenviron-
ment, and host-specific factors. The tumor-specific molecu-
lar events contributing to RRMM development include
accumulating cytogenetic aberrations (chromosomal trans-
locations, gains, and deletions), alterations in signaling path-
ways (NF-kB, RAS-MAPK, JAK-STAT3), mutations in genes
related to tumor suppression and drug resistance (TP53, RB1,
CRBN, CUL4B), and epigenetic aberrations (DNA methylation,
histone modification).?’ Primary cytogenetic abnormalities,

Rathnam et al.

such as trisomies and IgH translocations, occur early when
the normal plasma cell transitions to a clonal, premalignant
stage. Secondary cytogenetic abnormalities, including Del
17p, Del 1p, t (14:16), and t (14:20), occur during the
progression of the malignancy to RRMM.?'

RRMM Treatment

Treatment selection for RRMM is based usually on previous
therapy, duration of disease, transplant status, performance
status, cancer-associated factors, such as nature of relapse,
disease risk, genomic abnormalities, and overall disease
burden, and patient-related factors, such as patient prefer-
ences for drug intake, age, and comorbidities, including renal
insufficiency.?2 With the introduction of immunomodulato-
ry drugs (IMiDs), such as thalidomide, pomalidomide and
lenalidomide, second-generation Pls, and more recently
monoclonal antibodies targeting CD38, treatment options
have been expanded for RRMM management.”> Currently,
new treatment strategies, such as oral HDAC6 inhibitors,
bispecific T cell engager antibodies, chimeric antigen recep-
tor T cell (CAR-T) therapy, and cyclin-dependent kinase
inhibitors, are being studied in clinical trials. Novel agents,
such as second-generation PIs, are generally well-tolerated
with a better quality of life (QoL) among adults.?* In a meta-
analysis comparing all available agents for RRMM, PIs were
the most efficient treatment options with the lowest toxic
effects.”> The National Comprehensive Cancer Network
guidelines list 8 preferred regimens and more than 20
optional regimens constituting carfilzomib and daratumu-
mab for previously treated MM.??

However, as the prevalence of MM in elderly patients is
expected to increase in the future, optimal care should focus
on improving outcomes while preserving the QoL.

In the following section, we will briefly discuss relevant
studies and the clinical utility of carfilzomib, ixazomib,
daratumumab, isatuximab, elotuzumab, belantamab mafo-
dotin, panobinostat, and selinexor in the management of
RRMM exposed to IMiDs and bortezomib.

Carfilzomib

The US Food and Drug Administration (FDA) approved car-
filzomib in 2012 as a treatment for individuals with ad-
vanced MM, who have used at least one or more prior
therapies.?® Unlike bortezomib, carfilzomib selectively and
irreversibly inhibits the 20S proteasome’s chymotrypsin-like
activity and is less susceptible to drug resistance.?® Later, it
was approved as a combination with lenalidomide plus
dexamethasone or with dexamethasone for the treatment
of RRMM, with less than or equal to three lines of prior
treatment. In RRMM patients, the FDA recently expanded the
prescribing information for carfilzomib to include weekly
administration in combination with dexamethasone (Kd70
once weekly).?” Combination of carfilzomib and lenalido-
mide plus dexamethasone was approved in 2015 by the
European Medicines Agency (EMA) for adults with MM
who have had at least one previous treatment.?® In 2017,
the Drugs Controller General of India approved carfilzomib
and dexamethasone combination or carfilzomib and
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lenalidomide plus dexamethasone combination for RRMM
patients who have received at least one previous treatment.

Carfilzomib and its Combinations
The efficacy and safety of carfilzomib in combination with
dexamethasone were determined in clinical studies
(~Table 1).2°-32 Based on these findings, the USA and Europe-
an countries have approved the combination of low-dose
dexamethasone and carfilzomib. Safety and tolerability of
carfilzomib in combination with lenalidomide and low-dose
dexamethasone were determined in phase 1b dose-escala-
tion,> phase 2 dose-expansion>* (PX-171-006), and phase 3>°
studies (~Table 1). A randomized phase 3 study investigated
the efficacy of carfilzomib versus low-dose corticosteroids
with optional cyclophosphamide in RRMM (FOCUS trial)
(~Table 1)3°

A meta-analysis by Shah et al analyzed carfilzomib-
based medicines for the treatment of RRMM (2906
patients); seven trials used carfilzomib plus other agents:
dexamethasone (4 studies), lenalidomide plus dexametha-
sone (2 studies), and panobinostat (1 study).37 The pooled
overall response rate (ORR) and clinical benefit rate (CBR)
were 45% (95% Cl: 29-62) and 56% (95% CI: 41-71), respec-
tively. In a separate analysis of three RCTs (ENDEAVOR,
FOCUS, and ASPIRE), ORR and CBR improved significantly
in the carfilzomib group compared with the control group.
There was no difference between carfilzomib and low-dose
corticosteroids alone for overall survival (OR) or progres-
sion-free survival (PFS) in patients who had received five
previous regimens of low-dose corticosteroids for RRMM;
this suggests that carfilzomib needs to be combined with
certain drugs and used as first-line chemotherapy (FOCUS
trial).37 Compared with a single therapy, combination ther-
apy showed improved ORR and CBR. Further, the treatment
response in terms of ORR improved significantly with a
more dose of carfilzomib (>20/27 mg/m?) compared with
the normal dose (65% versus 35%, p=0.03). While cardio-
toxicity and hypertension were significantly high, peripher-
al neuropathy events were similar between the two
groups.>’ In another meta-analysis of eight clinical studies
(1,446 patients), Chen et al presented four trials of carfil-
zomib (monotherapy) for RRMM, two trials of lenalidomide
and dexamethasone in combination, and two trials with or
without dexamethasone. The pooled ORR and CBR with
carfilzomib were 0.44 (95% CI, 0.18-0.69; p=0.000) and
0.54 (95% CI, 0.33-0.76, p = 0.000), respectively.® In anoth-
er meta-analysis of 24 studies (10,853 patients), Luo et al
identified the time to progression, OS, and PFS of 21
different regimens and recommended triplet therapy of
carfilzomib, daratumumab, and elotuzumab or ixazomib,
plus dexamethasone and lenalidomide as the preferred
choice in patients with RRMM.3° In another meta-analysis
of 20 prospective studies (2,220 patients) by Liu et al, the
ORR and very good partial response were found to be 61%
and 29%, respectively, with the carfilzomib combination
regimens in 1,211 RRMM patients.*® Several other studies
have also determined the safety and efficacy of carfilzomib
with dexamethasone and pomalidomide,*' ibrutinib and
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dexamethasone,*? and daratumumab and dexametha-

sone.*? In the subgroup analysis of Asian patients, carfilzo-
mib treatment caused increased cardiovascular toxicities
(grade 3 or higher) (ARROW and ENDEAVOR trials).**

Safety of Carfilzomib

Polyneuropathy

In a pooled analysis of four phase 2 studies, 71.9% of 84.8% of
patients at baseline experienced polyneuropathy (PNP) of
grade 1 or 2. PNP grade 3 occurs in ~1.3% of patients.*>
However, the ENDEAVOR trial has reported a lower incidence
of PNP with carfilzomib versus bortezomib,>! whereas the
ASPIRE trial observed a similar incidence of PNP between the
lenalidomide and dexamethasone (Rd) and carfilzomib,
lenalidomide, and dexamethasone (KRd) groups.3”

Cardiotoxicity

Carfilzomib can cause chest pain, myocardial infarction,
cardiac failure, hypertension, and peripheral edema. In a
meta-analysis of 24 prospective studies (N =2594), adverse
cardiovascular events of any grade were seen in 18.1% of
patients and of high degree (>3) in 8.2% of patients. The
incidence of these events was two times higher than the
control group.*® In another meta-analysis of 29 studies
(4,164 patients), incidences of high-grade and any-grade
cardiotoxicity were found to be 4.92% and 8.68%, respec-
tively. The carfilzomib group had significantly higher odds
of developing cardiotoxicity than the control group (OR,
2.03; 95% (I, 1.19-3.46; p=0.010 for any grade and OR,
2.04; 95% (I, 1.31-3.17, p=0.002 for high grade). The
incidence of cardiotoxicity was similar in recently diag-
nosed compared with RRMM and in a high dose compared
with a standard dose of carfilzomib.*” However, the risk
seems to be high with the addition of IMiDs compared with
without addition (6.54% vs. 4.35%, p=0.033). Clinicians
need to be aware of these adverse events, and more research
is required to develop risk mitigation strategies.46

Renal Toxicity

Acute kidney injury is another crucial adverse event of carfil-
zomib, especially in individuals with RRMM. In a recent meta-
analysis of four RCTs (2,954 patients), renal toxicities were
reported to be 21.3% for any grade and 8.3% for high grade in
the carfilzomib group. The risk of renal toxicity was signifi-
cantly high in the carfilzomib group compared with the control
group (p < 0.001) (pooled relative risk [RR], 1.79; 95% CI, 1.43-
2.23 for any grade and RR, 2.29; 95% CI, 1.59-3.30 for high
grade). The incidence of renal toxicities did not differ based on
carfilzomib dose, infusion duration, and treatment setting.48

Ixazomib

The safety and tolerability of oral ixazomib and its maximum
tolerated dose were determined in a phase 1 trial.*® The
efficacy and safety of ixazomib in combination with lenali-
domide and dexamethasone,’® as well as pomalidomide and
dexamethasone,”'°2 were investigated in different clinical
studies. (~Table 1).

Indian Journal of Medical and Paediatric Oncology ~ Vol. 43 No. 6/2022 © 2022. The Author(s).



461

Rathnam et al.

Management of Relapsed and Refractory Multiple Myeloma

(panunuo))

syjuow 801 J0yOQ Uelpsaw e yum %0/ J0 J40
UBdW B pue SYluoW G/ JO S4d Uelpaw e pey
JPIWOPI[BUI| 0} JUBISISAI DIIM OYM SIUIIIed
syuow |°zg

J0 YOQ ueipaw e yum ‘AjpAai3dadsas ‘syjuow

>9m/buwl g Jo abesop e ul suoseyiawWwexap Isop
-MO| pue (324 yjuouwr-| e ui sAep | 10} Aep 1ad
bui gz 01 Aep/bwi | ) SpIwOpIjEUI| YIIM PaUIqUIOD
,/Bbw £z 03 paseanur Amoys pue w/buigy

J0 9s0p e 3e Ajjeriul uaAib sem qiuioz|iyie)

(900-L£1-Xd) Apms

vmmEo_m\AE

9|dnjnw aaissalboud 10 pasde|al

Ul SUOSBYI3WIEX3P ISOP-MO| pUB
‘apIWopI|eud) ‘qiwoz|ied jo (900-LLL

¥'GL PUB %6°9/ JO S4d PUB YYO UBIPIIA « apiwopipua| snjd auoSDYIAWIDX3P ‘GILIOZ|f1DD) ZS uolsuedxa-asop g aseyd -Xd) Apnis uoisuedxs-asop ¢ aseyd
"Apj9am Bu oty suoseyjswexsp
pue ! z-| sAep uo bui gz—(| apiwopijeus) 19|
AjpAnpadsal ‘syjuow pue‘gl ‘6‘g z ‘L shepuo w/buw /7~ | qiwioz|y1ed mmmEo_m\E_ 9|dinw anissalboid
Z'0L PUe 8| | 919M S4d pPue JYOQd UeIPIN o :s9]2A> buisop Aep-gz uo palaisiuiwpe sem pyd 1o pasdejal ul UOSeLIIWEX3P ISOP-MO|
%0°G/ Sem jel (P¥>) auospyaLDXap aSOp-Moj (900-1£1-Xd) Apn3s pue ‘9pIWopl|eus| ‘qIuoz|ied Jo (900
9suodsal 3yauaq [BDIUID PUB ‘%G Z9 SEM YYO o PUD 3pIWOPIDU3| Y3IM UOIIDUIGUIOD U] GILLIOZ|IIDD) 0O | uonejedsa-asop q| aseyd | -1/ L-Xd) Apnis uonie|edsa-asop q| aseyd
(uoisnyut
SnouaAe.ul 1o [eso bwi gz) suoseylawexap pue
(uor3a3fur snosue3NdQNS 10 SNjOQ SNOUIABIIUL Nm\A_uBm 133u3d3NW
f,W/Bbw €1) qiuiozayiog 1o (uoisnjul snoudAe.jul ‘l@qe|-uado ‘¢ 9seyd ‘paziwopuel
(L0000 >d) 1o |eso bw gg) sauoseyiswexsp pue (uoisnjul e :(YJOAVIAN3I) ewopAw 9jdiynw
sisAjeue wuajul pauuejdaid e je dnoib SNOUdARIIU| AINUIW-OE ‘1934eRIRY]Y ,w/bwi 9g {| Apnis A1030e1491 10 pasde|al yum sjualzed
qIWo0z3310q 3Y3 Ul Syjuow {6 snsiaA dnoib 3|45 jo 7 pue | shep uo ,w/bw oz) quoz)yed 193uddNW ‘|dqe|-uado 10} 9UOSEYI3WEXIP pUE qILLI0Z3}.10q
qIUWO0Z|141Bd 3Y3 Ul SYIUOW / 8| SEM S{d UBIPIA o auospy3aWDbXap pub qiUI0za}loq 0 GILWOoZ|LID) ‘€ aseyd ‘paziwopuey | SNSIIA JUOSELIDWEXIP pue qILIOZ||yle)
‘dnoib qiwozalioq
pue dnoib qiwoz|iyled ayj ui skep om3 3siy
3y] 1914 sAep JuaIaIp U0 UIAID sem (uoisnjul
SNOU3ABJIUL JO [BI0 B g7) suoseyiawexag
*301M] Apj9am palalsiuiwpe sem Al 10 DS bwz elem e aseyd ‘paziwopuel
q1Wwoza310q pue s3|2Ad 1aypny ut w/buigg 03 ‘[°qej-uado ue jo sisAjeue [BAIAINS
(0L0°0=d) dnoib Pasea.dul Sem pue auo 324D Jo sAep om3 3s11} 3y} (le3 YOAVIANI) |B13 ||elan0 widlul ue ((YOAVYIANI)
qQIWO0za310q 3Y3 Ul syjuow Q°of snstan dnoib 104 ,w/buwi 0z sem qILioz|iyied Jo Isop [eniul 3y| p3||0J3u0d pazjwopuel ewojpAw 3|diznw A1030e1491 10
qQIWoZ|141ed Y3 U] SYIUOW 9"/ SEM SO UBIPIA » aUOSDYIaWDXaP puDb qIW0Za110q J0 qILoZ|iIp) 626 ‘[9qej-uado ‘¢ aseyd | pasdejal uj qI0zalloq 1o qIWOZ|yleD
asuodsal [e1yied e panaiyde (9/y)
%/9 ‘pIppe duoseyiawexap Yyum sjuaijed uj o
AjPAi3dadsal
‘syjuow |4 pue £°0g 319M S4d pue Adesaylouow qiwoz|iyled yum passalboud
SO UBIpaW pue syjuow /- | Sem ¥yOd UBIPIN oym sjuaijed xis uj pataisiuiwpe sem (bw gg) Apnis ommEo_m>E 9|diynw
s9|2Ad auoseyiawexaq “1ayealayy ,w/bwgg pue |2gej-uado ‘193uad-3)buis pasde|aJ ul 9UOSEYIaWEX3P 3SOP-MO|
O0M3 3151l 3Y3 10} qlwioz|iyled yum sjuaijed jo (;w/Bbw 07) 924> 0m3 351y BY3 104 paIdISIUILIpE ‘wie-3|buis ‘z aseyd | noyum Jo yum ,w/bw 9g qiwiozjyied
(z7/€2) %SG ul panaiyse sem asuodsal |eilled e SBM qIWOZ||JIed dUOSDYIIWDXIP puD GIWLOZ|11D) i ‘paieniul-103eb13sanu| 40 Apn3s 193ua3-3)buis z aseyd y
A31)1qe13|03 3|qeidande yum cz2WopRAW ajdnnw Aloyelau 1o/pue
‘AjaA13dadsal ‘%66 pue %9 01 YYO pue Y9I (3}9am 1ad bwi o) pasdejal yum sjuaized uj aUOSBYIDWEXIP
3} PISeaIdU| SUOSBYIILIEXIP JO UOIIIPPE Y] « | UOSBYIBWEX3P YIM uopeuiquiod ul (,w/buw o/ 9SOP-MO| Y3IM UOIJeUIqUIOD
A]PA13oadsal ‘%z pue %8+ Yyioq alam 03 pasied Ajjenpelb pue ,w/buw 0z jo asop |eniul) u1 1o Juabe 3jbus e se quwoz|yled
Adesayjouow qiwoz|yled 104 YO PUe ¥gd e qIWOZ|1}1BD 2UOSDYIWDXIP pUD GILIOZ|If1DD) €¢ Apnis | aseyd | jo uoisnjur aynujw-gg jo Apnis | aseyd
qlwozjy.ie)
sjuaned
sawodInQ UOIJUdAIRLU| Jo "oN adA3 Apnis 9313 Apnis

JusW3ieas} ewojRAw a|dijnw A1031oe1431 pue buisde|al Ul SJUIWIIIUBAPE UO IJUIPIAS [EIIUID | d|qeL

Indian Journal of Medical and Paediatric Oncology ~ Vol. 43 No. 6/2022 © 2022. The Author(s).



Rathnam et al.

462 Management of Relapsed and Refractory Multiple Myeloma

$9|2A2 Juawiea. Aep

-8z 10} duoseyiawexap/apiwopijewod |ed13uapl
yum buw § qiwozexi Jo ‘b g auoseylawexap
‘bw 7 aprwopijewod ‘bw ¢ qiwozex|

£cSHNSaL [e1IUL ewWORAW
9|di3nw A1033e1431 10 pasdeal ul (X3A)
auoseylawexap (NQOd) op!wopijewod

%0 SEM YO PUB %/9 SBM ¥gD au0sDY3aWDXap /apiwioplpwod/qiuozox| ¥4 Apnis /1 aseyd (x1) quuozexi jo Apnis z/| aseyd v
FmmEo_u\AE
KjPAoadsal ‘syjuow 9|diyInw A103081491 JOHqIYUL
€€ PUB SYIUOW §'7 913M SO PUB S{d UBIPIN auoseylawexap jo asop buw o/0¢ awoseajold pue apiwopijeus) 1oy
syluow g°9| Jo YOQ uelpaw e yum pue qiwozex| pue apiwopijewod jo 3sop buw (zozL90v duoseylawexap pue ‘apiwopijewod
%/°1G Sem (133399 Jo asuodsal [einled) YYO o aU0SDYIaWDXap /apiwoplpwod/qiuwozpx| 6z | 9duely) Apnis g/ aseyd ‘quwozexi jo Apnis g/ aseyd v
ommEo_m>E
9|dnjnw A1032e4491 10 pasde|al
Y3im sjuaized uj SUOSEYIDWEXIP
(s6t70=4d 6£6°0 ‘“YH) wie (py-0geoe|d) ogede|d buiydzew (LWIN-INITYINYNOL) puE ‘9pIWOpI|EUI]| ‘qILIOZEXI
p¥-0qgade|d ay3 Ul syjuow 9° |G pue wie py 10 (py-qiwozexi) (Bw Qf) auoseyiawexap Apni3s € aseyd ‘pajj0i3uod jo [eu3 € aseyd [ININ-INITYININOL
-qIWOozex] 3y} ul syuow g9 gg sem SO UBIPI| o [ pue (Bw gz) apiwopijeud) snid (buw {) qiwozex| radA -ogade|d ‘puijg-ajqnoq 9y3 Jo sisAjeue [BAIAINS |[BIIAO [BUIH
e 2WORAW 3jdnjnw A10yoe1ya1
%7 40 A3121x03 9)qe3dardeun 1o uoissaiboud 1o pasdeal ul qiwozexi Jouqiyul
¥YO Ue 104 Yd B pPaA3IYde 8 ‘LN Y3 e paleasy 9SeasIP |13UN 10 $32Ad 7| 03 dn 104 3]2Ad Aep-g¢ Apn3s | aseyd uone|esss awoseajoid |elo [euonzebisanul ayy
sjuaned a|genjeaa-asuodsal g buowy « | B J0 SABp € UO A||B1O PaI3ISIUIWPE SBM qILIOZEX]| 09 -9s0p ‘|aqe|-uadQ yum buisop Apj@am jo Apnis | aseyd
qiwiozex|
s9|2A> Aep-gg 104 (Bw 007 1) apiweydsoydo|dAd
(%L L snsJan |euoizdo ym (p1o4a3sod130d Judjeainba
%L°61) qiwoz|iyled yum 1aybiy sem Yyo 10 auoseylawexap jo bui 8) sp1019150313100
sdnoib usamiaq lejiwis sem S4d e 9s0p-MoO| JO uawibal |013u0d e 10 (J334E313Y3 @mAm:uOt ewoRAw 3jdnnw A1033e1)31
(2L1y°0=d 6% 1-094°0 | ;w/Bw /g c 3pAd jo 7 pue | shep uo ,w/bw oz (sn>o4) pue pasdejas ui apiweydsoydo|dAd
‘1D %56 :G/6°0=¥H) |013U0D SNSIIA qILIOZ|1}IBD fUOISNJUl SNOURARIIUI 3NUIW-Q | ) qILIOZ|}IBD) Apnis [euoindo yum sp10Ja3s021310d
yum (0°zL-2"L ‘1D %S6) syuow Q0L apiwpydsoydodA3 jpuoiado pup sp10123s031310d J91udd R NW ‘|aqe|-uado 9S0P-MO| SNSIIA qILLIOZ|1}IeD
SNSIAA (V' L-1'8 1D %G6) 2°0L SBM SO UBIPI o asop-moj snsian Adpiayjouow qiuiozjyip) GlLE ‘€ aseyd ‘paziwopuey Jo Apn3s ¢ aseyd paziwopuel y
(syuow z- |z snsian
syjuow g9°gz) dnoib |013U0d SNSIAA qlLIOZ|}yled KjpAndadsas
9y3 yum ybiy osje sem YOQ uelpaw 3y « | ‘bw o pue bw Gz 38 USAID a19M SUOSEYISWEXIP
(L0000 > d “‘Aj9An3dadsal ‘%/°99 SNSI9A %"/ 8 pue apiwopijeus| ‘(1934e313Y3 ,w/bw /7 ‘asop
pue %0°G9 snsian %€ €/) dnoab jo13u0d 3y 3obue3 f 9)pA> o z pue | sAep uo ,w/buw oz ‘asop
yum pasedwod dnoib qiwoziyied ayz ur ybiy Buiyie3s) uoisnjul a3nuUIW-Q| B SB PAIIISIUIWPE
Ajqueoyiubis a1am s1e3A 7 318 Y¥O pue SO 9y sem qiwoz|iyied ‘(dnoib |o13u0d) suoje
(Looo>d auoseylawexsp pue apiwopleus| 10 (dnoib
‘syguow €'/ | "yum paledwod syuow €:97) qIwoz|1}1ed) SUOSEYIDWEXIP pUB IPILIOPIeUI) ccPWoRAW
dnoub [013u0d ay3 ur ueyy dnoib qiwozjyled yum qiwozjyed buiaiedal syuanged uj (]e3 YIdSY) | 9ydinw pasde|as 10} suoseyiawexap
a3 ui 1aybiy Apuesyiubis sem S44 ueipawi 3y e apiwopipud| snjd auospyIAWDX3P ‘GILWOZ|IfID) 26/ | |eu3 133uLdnw ‘¢ aseyd pue ‘9pIWopijeu’| ‘qiwoz|yled
sjuaned
sawod331n0 UOIJUBAIIU| Jo "ON adA3 Apmis o[ Apnmis

(panunuod) 1 ajqey

Indian Journal of Medical and Paediatric Oncology ~ Vol. 43 No. 6/2022 © 2022. The Author(s).



463

Rathnam et al.

Management of Relapsed and Refractory Multiple Myeloma

(panupuo))

dnoub |013u0d 3y3 Ul %97 Yum pasedwod

se dnoib qewnzniod ay3 ul 4£G sem ¥YO
dnoib |os3u0d

3y ul syjuow /4 pue dnoib qewnzniold

gewnzniofd
Jo Aep ay3 uo |eso buig 1o gz snid A| bw g

pue qewnznio|3 3noyIM xaam a3 buunp bw gz
10 017 38 A||B10 PaIa1SIUIWIPE SEM SUOSBYIDdWEXad
‘(dnoib |013u0d) suo|e suoseyiawexap

pue aprwopijewod 1o (dnolb qewnzniofa)
auoseyiawexap pue (Aep/buw y {|e1o)
apiwopijewod snid (by/bw Q| ‘Al) qewnznio]
aU0SDYJaWDXIP

(€-IN3INDOM)
|el3 z aseyd ‘jaqej-uado

vomEo_m\AE
9|di3jnw 10} suoseyiawexap

3y} Ul SyjuoW €°Q| SeM S4d UBIPIN o snyd apiwopipwod yim gownzniolg LLL | ‘paziwopuel 133U NN pue apiwopijewod snid qewnznio|3
uonessiuiwipe
gqewnzn3o|a jo Aep ay3 uo |eto bw gz snid A bw 8
puE qeWNZzN3o[3 INOYIM 33m a3 buunp bui gy
1€ A||e10 PalaISIUIWPE SeM JUOSBYIRWexag
*(dnodb |013u03) suoje suoseyIaWexap
(10070 > d) dnoib jo13u0d ay3 Ul %99 pue apiwopijeus)| 1o (dnoib qewnznio|3)
SNSI9A %6/ sem dnoib qewnzniod ays ul ¥YYo e« auoseyiawexap pue (Aep/buwi gz {|el1o)
(L00°0>d) dnosb apiwopljeud) snid (By/bwi gL :Al) gewnzniol3 Z-IN3INOO13)
[043U0D 3Y3 Ul SYIUOW G°f | SNSIDA Syuow au0SDYIaWDXIP |eu3 [oqej-usado co2WoRAW adninw A1oyoelal
¥'61 sem dnoib qewnznio|a ay3 ul S4d UBIPIIA e snjd apiwopijpua| Yy3im qownznioy3 949 ‘paziwopuel ‘g aseyd 1o pasde|al 1oy Adelayl qewnznio|g
qewnznjo|j
(Looo>d ‘%p'9L dplwiopljeus|
SNSI3A %6°¢6) dnoub jo13u0d ay3 ul Jeys ueys sn|d sauoseyjawexap 1o (buw o) auoseyiawexap
1aybiy sem dnoib qewnwnielep ayl ul YYO e pue ‘(bw gz 10 bw ) spiwopijeus)
(%1709 snsian %z €8) dnoub [013u0d yIMm ‘(uoisnyui A| By /Bw g ) qewnwniereq (XN110d) Apn3s MwmmEo_m\AE
patedwod dnoisb qewnwnierep ayy ut 1aybiy aU0SDYIaWDXIP ¢ aseyd uauadNW 9]d13jnw 10} suoseyiawexap
SEM SYIUOW | 3B 31kl S{d Ia19|N—-ue|dey| « snjd apiwopl[puaj y3m qouinwniping 695 | ‘|9qe|-uado ‘paziwopuey pue ‘3plWopijeus| ‘qewnuinieleq
(Looro>d (dnoub
‘% €9 "SA %6°78) dnoib joi3uod ay3 ur ueys qewnwnielep) (,w/bwg|) qewnwniesep yum
dnoib qewnwnjelep ay3 ul 19ybiy sem ¥YYO « | uoneuiquiod ui 1o (dnolb jo13u0d) suoje (buw og)
(L00°0 > d) dnoab jo13uod ayy auoseyawexap pue (,w/bw ¢1) qiwozayiog ,cBWORAW
ut syuow z'/ sem pue dnosb qewnuwniesep aU0SDYIaWDXIP 9|di3ynw 10} suoseyIawWwexap
9Y3 Ul Paydeal JOU SBM S4d UBIPIN o snjd qiuwoza310q yum gownwnining 86t | (MOLSVD) Apn3s € aseyq pue ‘qIWwoza310q ‘qewnuwnieleq
Ajpa3dadsal ‘syjuow qclBl3 g aseyd ‘paziwopuel ‘jaqe|
/"€ PUB SUIUOW "/ 919M S4d pue YO UBIPIN By /bwg| 10 By/bw g -uado ue :(sNRIS) ewoRAw 3dinw
(%2°62) paAiadal syuanned ‘z 31ed ul *Apn3s ay3 jo | 1ed ul (snrdis) Apmis ¢ aseyd A1030B1j913UB WL Yy3M STuailed
sjualed | € ul pajou a1am sasuodsal |[elaAQ « | By /Bwig| 1o b3/bw g qewnwnielep snousAellu| 901 “JajuddNW ‘|eqejuado ul Adesayjouow gewnuwinieleq
B /Bbw g 104 SyjUOW 9°G SeM S{d UBIPIA By /Bbwg| 10 g s qewnwnjesep (L0G N3D) Apnis
Ajpni3dadsal Jo 3sop buizieys ay3 ‘porsad uoisuedxs-asop uoisuedxa pue uol3e[edIsd
‘%01 PUe %9¢€ 3lam qewnwnjelep jo by/bw g 9y3 ul pue ‘by/bw ¢ 03 G000 3B pPaJIdlsiulwpe -9sop ‘z/| aseyd mmmEo_m;E 9|diyInw ur Adesayjouow
pue by /bw 9| Buialadal sjuaied Jo SYYO YL « | sem qewnwnielep ‘poliad UOIIR|EISI-ISOP A3 U] Y01 “191Udd13|NW ‘[aqej-uado gewnuwnjelep yum gead bunabie]
qewnuwnjeleq
sjuaned
sawod33n0 UOIJUIAIU| Jo "oN adA3 Apmas 913 Apnmas

(panupnuod) L 3|qel

Indian Journal of Medical and Paediatric Oncology ~ Vol. 43 No. 6/2022 © 2022. The Author(s).



Rathnam et al.

464 Management of Relapsed and Refractory Multiple Myeloma

PAQUSA YIm %/°99 pue
PAUSA YHM %G°06 SeM 93181 S4d LFUOW-| 93y
PAQUaA

(PAQuaA) (pw/buwi L)

qIWO0Z3310q Y3IM PQUIA pue (pquap)

(bw ot) suoseyiawexap pue (Js buwpglL)
qewnuwiniesep yum (bu gpg) xejpoauapn
qIW0Za310q IN0YM 10 YIIM dUOSDYIIUWDXIP

Apni3s | aseyd ‘uoisuedxa
-9SOp pue UOI3e|eISd

¢,(PL f11) 33n0yIm pue yum ewopAw
9|diynw A1030e1y31 10 pasdefal yum
sjuaized ul ‘qIUI0Z9310q INOYIM 10 YIM
‘9UOSeY13WeXap pue qewnuwiniesep

UM %Z6 PUB PQUIA YHM %96 SEM YO puD GbWNWNIDIDP YUM XD|D0JIUSA 1% -9S0p ‘19U NN sn|d xe|203auaA Jo Apn3s | aseyd
NmmEo_m\AE
KjpAdadsal ‘48z pue ddiynw (1 ¢11) 3 A1ojoelyal/pasde|as
%L [ 919M Sid pPue SO yiuow-g Ia13|\-ue|dey| « buw gpg 03 paje1ny uayy pue u1 suswibal paseq-xe|2033uan Jo
%8/ SeM YO « | >oam | 10j Bui oty 3B pa3RIIIUI SBM XB|D0ISUIA oL eiep pllom-|eay | Adedyjo pue A3a4es UO BlEp PlIOM-|EDY
dnoib siy3 ur %0 Sem IO Pue ‘(111 L)3 yim | BWoRAw ajdnnw (1
sjuaijed ul pajlodal a1am sasuodsal Jo %98 bw oozl ‘1 1) 3 A1o3oe1)31/pasde|al 1oy Adelayy
YDA PIARIYIR %G| PUB ‘% LT SEM YYO o 01 dn bw o€ wouy Ajlep uanlb sem xe203UaA 99 Apn3s | aseyd poaiabuey se xe|20313uan Jo Adediyy]
XB|2033U3A
o,1BM3 € aseyd
‘loqe-uado ‘paziwopuel e }(NO1SO9)
(s£00°0=4d) 9UOSEYIDWEXIP pUB qILLI0Z3110q Y}IM J9d 301M] ewo|dAw 3|di3nw yum sjuaned ul
9UOSBYISWEXSP PUB qIW0Z9110q YIIM syjuow 10 (Buwi og) auoseyawexap pue ‘(,w/buw ¢ |) 9UOSEYI3WEXSP PUB qIW0ZILI0] Y}IIM
9’6 PUB 2UOSEYI3WEX3P pUB ‘qILI0Zd}I0q qiwozayloq ‘(bw Q) Joxaulas 3eam Jad duQ (NO1s0g) |et € aseyd | -19d-231M3 SNSISA SUOSBYIIWIEXIP pue
‘10XaU[[9S YHM SUIUOW €6°E| SBM S4d UBIPIN o au0SDYIaWDXap pub qILI0Z31I0q YIIM J0Xaul[as 20t | ‘|2qej-uado ‘paziwopuey | ‘qIL0Zza31i0q ‘10X3Ul|dS }IIM-1ad-aduQ

A]PAIRdadsal

‘syjuow 9'g pue syjuow /¢ 1M SO pue
S4d UBIpaW pue ‘syjuow {7 sem yOd UBIPIIA o (bBwoy) momEo_u>E
sjuanjed jo auoseyjawexap snid (bw pg) Joxaules [el10 9|diynw A1030e1431 Ssepd-9|diiy
%9 Ul PAAI95QO SBM 191394 10 3suodsal [er}led e aUOSDYIaWDXaP puD JoXaul[as a4 (IW¥O1S) |e3 qz aseyd 10} dUOSEYIILWIEXIP[I0X3UI[3S [BIO
Joxaul|as
dnoib ogadeld g9lBH3 € seyd ‘puiiq
9y} Joj syuow ge* 0 pue dnoib jeysouiqoued -9|qnop ‘pazillopuel 1a3uddI} N
9y} 10} SYIUOW 9 EE SBM SO UBIPIN o auoseylawexap pue qiwozalloq snid ogade|d e :ewojaAw 3|dinw Alo3deual
(Looo0>d 10 (Bw g ‘|es0) suoseyiawexap pue (,w/buwi g | (I VINOYONVd) | pue pasdejal 1o pasdejas y3m sjuaized
‘Syjuow g0°g SNSIL9A syjUoW 66°L 1) ‘Al) qiuiozalloq snid (B gz) 3e3souiqoued [eu3 ¢ aseyd ‘puig-sjqnop Ul 9UOSBYISWEX3P PUE qIW0Z9110q
dnoib ogase|d ay3 ur ueyy dnoub jeysouiqoued au0SDYIoWDXIP ‘p3|j|o13uod-o0gadeld snjd 0ogade|d snsiaA suoseylawWwexap
ay3 ul 1abuoj Apuedyiubis sem S4d UeIPIN snyd qIwoza340q yiim 3p3souIqound 89/ | ‘paziwopuel 133U NN pue qiwozalloq snid je3soulqoueq
jejsouiqoued
mo%_zm Z 9seyd ‘jage|-uado
asuodsal ||esano (Z-INWV3I¥A) Apnis | ‘paziwopukl ‘wie-om3 e :(Z-NINYINA)
ue panaiyde 1oyod by /bw g ay3 ul %pe uoisnjul AJ eIA Z 9seyd ‘paziwopuel ewojRAw 3|di3nw A1030e1431
pue 310yod by /bw g z ay3 ur syuanned Jo %1€ « | uijopojew qeweiue|aq by /bw ¢ 10 by /bw gz 961 ‘wie-om} ‘|jaqel-uadQ | Jo pasde|al 10} UIJOpOJEW gEUWIRIUR|IG
ujjopojew qewejue|ag

sjuaned

sawod331n0 UOIJUBAIIU| Jo "ON adA3 Apmis o[ Apnmis

(panunuod) 1 ajqey

Indian Journal of Medical and Paediatric Oncology ~ Vol. 43 No. 6/2022 © 2022. The Author(s).



465

Rathnam et al.

Management of Relapsed and Refractory Multiple Myeloma

-asuodsal [ei3ied poob A1ap YdDA snoaueindqgns DS dsuodsal
|BI131Bd ¥d {|BAIAINS 9314-U01SSDIB0IY :S4d {[BAIAINS ||BIIAQ SO ‘93Bd asuodsal ||BJAAQ YYO ‘9SOP Pale.ajo) WNWIXBA QLN ‘SNOUARIIU 1A] dsuodsal Jo uoieing YO ‘231 IYaUIQ [BIIULD YgD :SUOIIRIAIIQQY

(L'ZL-8'8°D
%G6) SYIUOW €| | SEM S4d JO UOIJEIND UBIPIIA o
(31qewi3sa j0u
016'%71 ‘1D %56) SYIUOW '8 | sem ¥yOQ Uelpay
sjuaiied Jo %p 6€

By /bw €0
pue buw g’ jo sesop dn-dajs buiaiadal
13348 Xoam A1ans (3ybrem Apoq by /buig-|)

(1

ewojpAw 3|di3jnw

ul asuodsal 2319]dWod YUM ‘%E9 Sem YYO Ajsnoaueindqns uaAlb sem gewelsipa] 691 | D3Lsalen) Apnis 74 aseyd A103oR1431 10 Ummw B[9] Ul qeWwels||Pa]

dzdy 38 paydeal Jou sem YOd UBIPIIA e sasop Jaybuy ,,/Apnas | aseyd ‘wire-a|buis ‘jpqeruado

(6£-8% ‘ID %S6) %59 Sem dzdy 18 YYO -« 10 b3/br "g¢ 104 buisop dn-da3s yum ‘s3ioyod ‘Jaguadn|nw e :(L-H3saley) ewoRAw

sasop dn-da3s by /bl go¢ pue by/br g9 19148 Jua1app Ul ([}9am 1ad aouo] by /b ppo€ a|dinw A1o3oe141 10 pasdejal ym

B/ 0G| 3B qewelsi3a3 o uonjelisiulwpe -08 ‘@bued) Hs se 1o ([yeam 1ad adxuo] b3/6d oz, (1 sjuaned ul ‘Apoqiaue dydadsiq €@

SNO?UEINIGNS 3daM Jad 3dU0 Se payijuapl —-7°61 10 [s)@9m g A1ans aduo] by /b z'6L D31saley) Apnis | aseyd X uabijue

Sem (Qzdy) 2sop g aseyd papuawiwioday « | —¢°0 ‘9buelt) Al se pajdalul uanib sem qewelsipa /Gl ‘we-9|buls ‘jaqel-uado uoljelniew |90 g e ‘qewelsiPa|

qewe)s|Pa]

y[BHI € aseyd ‘1ajuadnnw

‘pul|g-9]gnop ‘paziwopuel

(18000 =d) ogade(d (bwoz) e :(INI1139) ewojaAw 3diynw

YHM %89 PUB XB|DOJSUIA UIM %28 SEM YYO auoseyiawexap pue (,w/bw ¢*|) qiuozaiioq (INIT7139) |et3 € | Asojoeuyas 10 pasdejal yim sjuaied ul

(0L0°0=4d) ogade|d yum syjuow G| | pue y3m ogade|d 1o (bw ppg) xe|20313UIA aseyd “19juddi3 W ‘puljq | SUOSEYIDWEXIP pue qILI0ZIII0q YHM

XB|20I2UIA YHM SYIUOW 727 SBM S4d UBIPIA o 3UOSDYIaWDX3P pUD GILI0ZAII0G YIIM XD[I0IIUIA 16C -9|qnop ‘paziwopuey | uopeuiquod uj 0gade|d 10 Xe[2033UIA
sjuaned

sawod33n0 UOIJUIAIU| Jo "oN adA3 Apmas 913 Apnmas

(panupnuod) L 3|qel

Indian Journal of Medical and Paediatric Oncology ~ Vol. 43 No. 6/2022 © 2022. The Author(s).



466

Management of Relapsed and Refractory Multiple Myeloma

Daratumumab

The FDA in 2015 approved daratumumab, a first-in-class
human IgG1j monoclonal antibody against CD38, in patients
treated before for MM. In 2016, it was authorized in the
combination of dexamethasone and bortezomib or dexa-
methasone and lenalidomide. In 2017, the combination with
dexamethasone and pomalidomide was approved for
RRMM.>* The EMA has approved a combination of dexa-
methasone and daratumumab plus either lenalidomide or
bortezomib with a minimum of one previous treatment in
MM patients or as monotherapy with previous treatment of a
PI and an immunomodulatory agent, and who had disease
progression on previous therapy in adult RRMM patients.>*

Daratumumab Monotherapy and Other
Combinations

The efficacy and safety of daratumumab monotherapy>>->® or
its combination with bortezomib and dexamethasone,’’ as
well as lenalidomide plus dexamethasone,”® were investi-
gated in different clinical trials (~Table 1).

In one of the meta-analyses, out of 18 therapy choices,
daratumumab/lenalidomide/dexamethasone  combination
was found better in PFS (HR, 0.13; 95% CI, 0.09-0.19) and likely
to be the very best option (99% of the simulations).>® In
comparison to dexamethasone/bortezomib/dexamethasone,
and lenalidomide/dexamethasone, this combination reduced
progression or death by 87%, 81%, and 63%, respectively.”® In
another meta-analysis of 27 RCTs, both daratumumab/lenali-
domide/dexamethasone and daratumumab/bortezomib/
dexamethasone were found likely of being the best treatment
options and were associated with the minimum chance of
progression or mortality versus other FDA-authorized therapy
of MM.®0

Safety of Daratumumab

Daratumumab is generally well tolerated. In a pooled analysis
(GEN501 part 2 and SIRIUS), anemia, cough, fatigue, nausea,
back pain, neutropenia, upper respiratory tract infection, and
thrombocytopenia were commonly reported adverse
events.® The most frequent adverse events (grade 3/4) listed
in the CASTOR and POLLUX trials were thrombocytopenia,
neutropenia, and anemia. In both trials, neutropenia events
(grade 3/4) were higher in the daratumumab than in the
control group (13% vs. 4% in CASTOR and 52% vs. 37% in the
POLLUX trial). CASTOR trial participants with daratumumab
experienced more thrombocytopenia events (grade 34) than
those with control medication (45 vs. 33%).>7-°8

Elotuzumab-Based Combinations in RRMM

It is a humanized immunostimulatory monoclonal antibody
against signaling lymphocytic activating molecule family
member 7. The FDA has approved it in combination with
either lenalidomide or bortezomib and dexamethasone after
a minimum of one line of failed therapy in the appropriate
setting.®"%2 Its combination with dexamethasone and lena-

Rathnam et al.

lidomide® or pomalidomide and dexamethasone®* showed
a significant relative reduction in the risk of disease progres-
sion or death in patients with RRMM (=Table 1).

Belantamab Mafadotin

It is an anti-B-cell antigen bound to monomethyl auristatin, a
microtubule inhibitor that, in the phase 2 DREAMM-2 study,
produced an overall response in 31% and 34% of patients,
respectively, in the 2.5 mg/kg and 3.4 mg/kg cohorts of highly
pre-treated patients with RRMM. Thrombocytopenia, ane-
mia, and rarely keratopathy were common adverse events
(~Table 1).%° The FDA has approved it for RRMM after four
lines of failure (including an IMiD, PI, and anti-CD38 mono-
clonal antibody).

Panobinostat

The PANOROMA I trial evaluated the outcomes of a combi-
nation of panobinostat (a pan-histone deacetylase [HDAC]
inhibitor) and bortezomib/dexamethasone and suggested
that panobinostat could be beneficial for patients with
RRMM who had a minimum of one previous treatment.%®

In a recent meta-analysis of 19 trials (2,193 patients), the
pooled ORR for panobinostat-treated patients was 0.64,
whereas, for HDAC inhibitor-treated bortezomib- or lenalido-
mide-refractory patients, ORRs were 0.36 and 0.46, respec-
tively.%” The US FDA and EMA authorized the combination of
panobinostat and bortezomib/dexamethasone in patients
who had a minimum of two previous treatments, containing
IMiD and bortezomib.?® The same combination was approved
in India in 2016. The FDA has approved panobinostat for
RRMM patients with failed response to lenalidomide and
bortezomib.

Safety of Panobinostat

The commonly found hematologic adverse events (grade 3/4)
were neutropenia, thrombocytopenia, and anemia.%® The
most frequent nonhematologic adverse events with panobi-
nostat were gastric—related.68

Selinexor

The safety and efficacy of selinexor, a nuclear export inhibitor
inducing apoptosis, were evaluated in a phase 2b trial
(STORM),®® which led to its approval by the FDA for use
with dexamethasone in RRMM following four lines of therapy
failing IMiDs, PIs, and two monoclonal antibodies. A phase 3
trial (BOSTON) revealed significant improvement in PFS with
the addition of selinexor to bortezomib and dexamethasone in
patients who had previously received treatment for MM
(=Table 1).70

Venetoclax

A phase 1 study revealed an acceptable safety profile and
effectiveness of venetoclax (a BCL-2 inhibitor) monotherapy
in patients with RRMM harboring t(11;14).”" Real-world
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data on the safety and efficacy of venetoclax-based regimens
in RRMM patients harboring t(11;14) showed an overall
response rate of 78%.” The efficacy and safety of venetoclax
plus daratumumab and dexamethasone, with or without
bortezomib, were evaluated in patients with RRMM with and
without t(11;14)”3 and those of venetoclax plus bortezomib
and dexamethasone were evaluated in patients with RRMM
(BELLINI trial)’# as shown in =Table 1.

(Continued)

Teclistamab

Teclistamab is an under-investigation fully humanized 1gG4
bispecific antibody that targets both the T cell receptor CD3
and the B cell maturation antigen (BCMA). It works by
rerouting CD3+ T lymphocytes to promote T cell activation
and lysis of myeloma cells that express BCMA.”> The safety
and efficacy of teclistamab in patients with RRMM who have
received at least three other lines of therapy are being
studied in ongoing clinical studies (~Table 1). Additionally,
two trials are investigating its effectiveness and safety in
combination with other agents for the treatment of patients
with RRMM.”® Common adverse events include cytokine
release syndrome, neutropenia, and thrombocytopenia.””-’

were 11.3 months (95% Cl, 8.3-14.2)
and 28 months (95% Cl, 20.4-35.5)

(34.8%)
¢ Estimated median PFS and median OS

* ORR was 65.2%
 Relapse was observed in 24 patients
* Ongoing trial, so results are awaited

Outcomes

Treatment of Patients with RRMM in India

In India, most of the patients receive bortezomib, lenalido-
mide, or thalidomide-based medications as treatment for
RRMM.”® The market for generic medications is growing in
India. The cost of these medications is relatively lower
because of the stiff competition among many generic drug
manufacturers in the country. Thus, the development of
generic versions of medications, such as pomalidomide
and carfilzomib, makes them more accessible and affordable
for cancer patients.80 Since 2017, generic pomalidomide has
been available in India. The results are comparable to those
reported in the literature for the original molecule. Hence, it
is considered an effective treatment choice for those with
RRMM, as well as a less expensive alternative to original
pomalidomide in India and other developing countries
where affordability is an issue.’82 ~Table 2 shows data
from clinical studies that investigated the efficacy and safety
of drugs or their combinations for the treatment of RRMM
patients in the Indian setting.gz‘87

The CAR-T therapy is a novel and emerging therapy for
MM. Global clinical trials have demonstrated that CAR-T
treatment is beneficial in RRMM patients. Although this
technology has a great deal of therapeutic potential for
cancer patients, it is still not available in India because of
the exorbitant cost. In this regard, researchers at the Depart-
ment of Bioscience and Bioengineering, IIT, Mumbai,
designed and manufactured the country’s first CAR T cells
using lentiviral technology.®® In June 2021, India’s first CAR-T
therapy was done at the bone marrow transplant unit at
Advanced Centre for Treatment, Research and Education in
Cancer (ACTREC), Tata Memorial Hospital, Mumbai.® Fur-
thermore, the first CAR-T product HCAR19 showed favorable
efficacy and less toxicity with no relapse in 10 lymphoma

(cycle 1) and from cycle 2 onward (biweekly regimen)

IV carfilzomib was given at 20 mg/m? on day 1 and
escalated to a target dose of 56 mg/m? or 27 mg/m?

Carfilzomib was given intravenously at 20 mg/m? on
days 1-2 and thereafter at 27 mg/m? from week 2
Carfilzomib plus dexamethasone and carfilzomib plus
Carfilzomib 20 mg/m? on days 1 and 2, and if tolerated,
starting on day 8 of cycle 1 and thereafter

lenalidomide with dexamethasone
Dexamethasone 20 or 40 mg taken by mouth or

intravenously
Lenalidomide 25 mg is taken orally on days 1-21

dexamethasone (IV; 20 mg weekly) was given in

Pomalidomide (4 mg) was given on days 1-21 and
28-day treatment cycles

day 2 followed by 36 mg/m? in weekly doses (once

Carfilzomib/pomalidomide/dexamethasone
weekly)

Intervention

patients

No. of
69

100

multicenter, phase 4 study

Retrospective study
Prospective, open-label,
noncomparative,

Study type

84

patie&ts in a tertiary care hospital in

tolerability, and efficacy of Kyprolis

(carfilzomib) in relapsed or
refractory multiple myeloma

Retrospective study of
carfilzomib/pomalidomide/
dexamethasone in relapsed or
refractory multiple myeloma
Study to evaluate safety,

Study title
India

Table 2 Clinical evidence of relapsed and refractory multiple myeloma treatment in India
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patients in a phase 1 clinical trial conducted at ACTREC,
Mumbai. A phase 2 trial involving 40 patients is currently
underway.®® The researchers were able to significantly re-
duce the cost through this innovation, making it affordable
and accessible to patients.

Guideline and Cancer Group
Recommendations for RRMM

Patients with relapsed myeloma who have failed to respond
to bortezomib and lenalidomide should be treated with
pomalidomide or carfilzomib (IMWG). Carfilzomib must be
taken along with low-dose dexamethasone and lenalido-
mide. The working group also recommends a combination
of panobinostat, bortezomib, and dexamethasone for those
with a few treatment options and who have a positive
performance status.®? According to the ESMO guidelines
on the clinical management of MM, treatment options
at second or subsequent relapse include daratumumab
monotherapy or a combination of pomalidomide with
dexamethasone plus daratumumab.’® According to the
Mayo Stratification for Myeloma and Risk-Adapted Therapy
guidelines, daratumumab, bortezomib, and dexamethasone
(DVd) for IMiD refractory; daratumumab, lenalidomide, and
dexamethasone (DRd) for PI refractory; carfilzomib, lenali-
domide, and dexamethasone (KRd) or carfilzomib, pomali-
domide, and dexamethasone (KPd) for dual refractory to
bortezomib/ixazomib and lenalidomide; daratumumab,
pomalidomide, and dexamethasone (DPd) or daratumumab,
pomalidomide, cyclophosphamide, and dexamethasone
(DPCd) for triple refractory to carfilzomib, lenalidomide,
and bortezomib/ixazomib; daratumumab based or PI
and panobinostat for triple refractory to lenalidomide,
bortezomib/ixazomib, and pomalidomide have been recom-
mended.’’ The FDA had authorized selinexor in association
with dexamethasone for adult RRMM patients who had a
minimum of four previous treatments and whose disease is
refractory to a minimum of two PIs, two IMiDs, and an anti-
CD38 monoclonal antibody.??

Conclusion

The approval of PIs, IMiDs, and mAbs in patients with RRMM
has considerably modified the treatment options of RRMM in
the last few years. Several randomized clinical trials have
demonstrated favorable outcomes of these novel drugs in
combination therapies. Further studies evaluating the long-
term safety and efficacy of combination therapies are war-
ranted. The availability of less expensive generic versions of
carfilzomib, daratumumab, and panobinostat in India should
pave way for a change in the outlook of patients with
improved outcomes, survival, and QoL.
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