Clinical Pharmacology: Advances and Applications

Dove

REVIEW

Novel Approaches to Treating Relapsed and
Refractory Multiple Myeloma with a Focus on
Recent Approvals of Belantamab Mafodotin and

Selinexor

Nisha S Joseph'
Yu-Tzu Tai(®?
Kenneth C Anderson?
Sagar Lonial'

'Winship Cancer Institute, Emory
University School of Medicine, Atlanta,
GA, USA; 2Dana-Farber Cancer Institute,
Harvard University, Boston, MA, USA

Correspondence: Kenneth C Anderson
Dana-Farber Cancer Institute, Blood
Compont, D289, 44 Binney St, Boston,
MA, 02115, USA

Tel +1 617 632-2569

Email kenneth_anderson@dfci.harvard.
edu

Abstract: Though survival outcomes in multiple myeloma patients have improved
drastically over the past few decades, there still remains an ongoing need for effective
and tolerable treatment options in the relapsed and refractory space. Encouragingly, there
have been three recent FDA approvals for triple-class refractory multiple myeloma, and
there is promising ongoing development of additional agents with varying novel mechan-
isms of action. Here, we will review the most recent data on both belantamab mafodotin,
an antibody drug conjugate (ADC) targeting BCMA, and selinexor, a first-in-class
selective inhibitor of XPO1, as well as touch on some of the recently published data
for other immunotherapies in development, namely bispecific T cell engagers, ADCs, and
CAR-T cell therapies.
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Introduction

Multiple myeloma is the second most common hematologic malignancy accounting
for over 32,000 new cases in the US, and nearly 13,000 deaths in the year 2020.'2
Though incurable, long-term outcomes have improved markedly with median
survival now surpassing 10 years for some subsets of patients.> However, effective
and tolerable treatment options for relapsed and refractory myeloma (RRMM)
patients remains an ongoing unmet need with a median overall survival (OS) of
9.2 months in triple refractory patients, and 5.6 months in penta-refractory
patients.* There have been two exciting recent approvals for both selinexor and
belantamab mafodotin for triple-class refractory myeloma patients. With more
and more treatment options in this space, the challenge now lies in the sequencing
and combinations of these therapies, recognizing the importance of utilizing agents
with differing mechanisms of action to enhance synergy and optimize outcomes.
Here, we provide an overview of the recent developments in RRMM highlighting
the recently approved antibody—drug conjugate (ADC), belantamab mafodotin, as
well as discussing selinexor and other anti-BCMA and novel-targeted immu-
notherapies under ongoing investigation in RRMM including other ADCs, bispe-
cific T cell engagers (BITEs), and CAR-T cell therapy.
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Belantamab Mafodotin

Belantamab mafodotin, or belantamab, is a first-in-class
antibody—drug conjugate targeting B-cell maturation anti-
gen, or BCMA, a transmembrane glycoprotein and member
of the tumor necrosis factor (TNF) receptor superfamily that
plays an essential role in the development and survival of
plasma cells. BCMA is highly expressed on myeloma cells
thus making it an ideal target in myeloma treatment.’
Belantamab is a humanized monoclonal afucosylated anti-
BCMA antibody conjugated to the payload MMAF, or
monomethyl auristatin F, a microtubule inhibitor that pro-
motes immunogenic cell death. Preclinical models have
demonstrated myeloma cell death via both immune-
independent and immune-dependent mechanisms of action
including antibody-dependent cellular cytotoxicity (ADCC),
antibody-dependent cellular phagocytosis (ADCP), and
immunogenic cell death (ICD).*’ Belantamab was
approved in August 2020 for the treatment of heavily pre-
treated RRMM patients with four prior therapies including
an immunomodulatory drug (IMID), a proteasome inhibitor
(PI), and an anti-CD38 antibody. The FDA-approved dose
is 2.5 mg/kg administered as an intravenous infusion every
three weeks. (BLENREP prescribing information)

DREAMM-2

The approval of belantamab followed the pivotal rando-
mized open-label Phase 2 DREAMM-2 study which
demonstrated an initial overall response rate (ORR) of
31% at the 2.5 mg/kg dosing in heavily pretreated
patients.®’ Nearly 200 patients at over 58 myeloma cen-
ters in eight countries were enrolled, meeting eligibility of
three or more prior lines of therapy, disease refractory to
both IMIDs and Pls, and either refractory and/or intolerant
to an anti-CD38 antibody.® At 13 months of follow-up, the
ORR was 32% with an estimated median duration of
response (DOR) of 11 months and estimated median over-
all survival (mOS) of 13.7 months.®'® Moreover, subset
analysis of patients with 3—6 prior lines compared to
patients that had received >7 prior lines showed similar
responses rates of 34% vs 30%, and >VGPR 17% vs 20%,
respectively. There was also no difference in mOS (13.7
vs 13.4 months) or median DOR (11 vs 13 months),
illustrating that the safety and efficacy of single-agent
belantamab is not significantly impacted by the number
of prior lines of therapy and remains a useful treatment
option even in heavily pretreated patients with otherwise
limited treatment options.'' Evaluation of response rates

stratified by presence of high-risk cytogenetics, including t
(4;14), t(14;16), dell7p or +1g21, demonstrated consistent
response rates compared to the larger population with an
ORR of 27% in the 2.5 mg/kg group, and 30% in the
3.4 mg/kg group.'?

In terms of safety, infusion-related reactions (IRR)
were noted in 21% (20/95) of patients, mostly mild or
moderate with no grade 4 reactions, and a majority of
the IRRs occurred in cycle 1. Given the low rate of IRR
in DREAMM-1, premedications were not required in the
Phase II study, though recommended, particularly in
patients who had already experienced an IRR on study.
Preventative medications were administered per the treat-
ing physician’s discretion, and the frequency of analgesics,
antihistamines, and steroid administration were 75%, 75%,
and 50%, respectively.'?

Ocular toxicity was the more concerning adverse event
and a common occurrence in DREAMM-2 including dry
eye, blurry vision or change in BCVA (best corrected
visual acuity), keratopathy and corneal microcyst-like
epithelial changes (MECs). Almost three-quarters of the
patients experienced some degree of keratopathy, with
60% of these patients having grade 2 keratopathy or higher
and 48% of these patients having more than one event.
Fifty-six percent of patients experienced symptoms such
as blurry vision, dry eye or >2 line decline in BCVA.
Seventeen patients (18%) experienced a decline in BCVA
to 20/50 or worse, and three patients (3%) discontinued
therapy due to corneal adverse events. In terms of recovery
from these ocular events, post hoc analysis at 13
months follow-up showed that 77% of these patients had
resolution of symptoms while on therapy, and another 20%
experienced recovery following completion of therapy. At
last follow-up, 84% of patients with grade 3/4 keratopathy
were either improving or recovered, and importantly, no
patient had permanent vision loss.'* Though ocular symp-
toms are concerning, review of patient-reported outcomes
(PRO) revealed that responders reported high levels of
satisfaction while on therapy despite these issues, suggest-
ing that these ocular toxicities are manageable particularly
when effective.'” Furthermore, data demonstrate that
though ocular toxicity is a frequent and expected adverse
event seen with belantamab, these events can be managed
appropriately with dose delays and modifications allowing
for a majority of patients to recover.

Given this expected and common need for dose inter-
ruptions and delays, a relevant question is whether or not
response is maintained despite these disruptions in
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treatment. In DREAMM-2, 41% (39/95) of patients in the
2.5 mg/kg arm and 48% (48/99) of patients in the 3.4 mg/
kg arm experienced a dose delay. The most common
reason for delay was keratopathy, and the average duration
of dose delay was 42 days (range, 4-212) and 23 days (4—
149) in the 2.5 mg/kg and 3.4 mg/kg arms, respectively. Of
those patients experiencing a prolonged delay (>63 days),
~85% maintained a clinical benefit. Only two patients in
the 2.5 mg/kg arm and three patients in the 3.4 mg/kg arm
met the criteria for disease progression. In fact, in the
2.5 mg/kg and 3.4 mg/kg arm respectively, 38% and
32% of patients deepened their clinical response while
38% and 42% maintained the same response at time of
dose delay. Moreover, 80% of patients with grade 3/4
keratopathy had improvement in ocular findings to grade
2 or less again confirming the practical need and utility of
dose delays.'®

Based on the promising results of DREAMM-2 and
given its multimodal mechanism of action, belantamab
was an ideal candidate for use in RRMM combination
regimens. To date, belantamab is currently being studied
in combination with pomalidomide, bortezomib, lenalido-
mide, PD-1 inhibitors and several novel small molecules.

DREAMM-3

DREAMM-3 is a randomized, open-label multicenter
Phase 3 trial investigating the safety and efficacy of belan-
tamab in combination with pomalidomide and dexametha-
sone (bela/pom/dex) in patients with RRMM having
progressed on at least two prior lines of therapy.'’
Belantamab is given at either 1.92 mg/kg, 2.5 mg/kg single
dose, 2.5 mg/kg as a split dose on days 1 and 8, or 3.4 mg/
kg as a split dose on days 1 and 8. Pomalidomide is dosed
at 4 mg on days 1-21 of a 28-day cycle, and dexametha-
sone is dosed at either 20 mg or 40 mg based on age on
days 1,8,15, and 22. This study is ongoing and results are
eagerly awaited.

Updated results of the ALGONQUINN study, a two-
part phase 1 multicenter study conducted by the Canadian
Myeloma Research Group, were presented at the most
recent ASH Annual Meeting on a cohort of 20 patients
who had received belantamab at 2.5 mg/kg either as
a single or split dose also with pom/dex. Belantamab was
dosed at either 1.92 or 2.5 mg/kg given every four weeks,
given as a loading dose of 2.5 mg/kg on CID1 and sub-
sequently dose reduced to 1.92 mg/kg for cycle 2 onwards,
or dosed at 2.5 or 3.4 mg/kg split equally on divided dose
on days 1 and 8 of each cycle. Pomalidomide and

dexamethasone were dosed standardly at 4 mg on days
1-21 and 40 weekly on a 28-day cycle, respectively. The
maximum tolerated dose (MTD) of bela/pom/dex was
established at 2.5 mg/kg dosed as either a single or split
dose on days 1 and 8 every 4 weeks. Initial results from
the combined cohort of 20 patients receiving belantamab
at the initial dose 2.5 mg/kg were presented. Patients were
heavily pretreated with a median of three prior lines of
therapy, 89.2% of patients were lenalidomide refractory,
73% both
a proteasome inhibitor, and roughly a third of patients

were refractory to lenalidomide and
were triple class refractory. At the time of analysis, for
the entire cohort of 37 patients, 76% of patients continued
on study with median of nine cycles of therapy. Regarding
toxicity, 43% of patients experienced a serious adverse
event (SAE), but only 24.3% of those were considered
treatment-related. Thirty-eight percent of patients experi-
enced an adverse event that led to dose reduction, and
three-quarters of patients required dose interruption. The
most frequent grade 3 or higher adverse events included
keratopathy (54.1%), neutropenia (40.5%), thrombocyto-
penia (32.4%), decreased visual acuity (16.2%), and fati-
gue (10.8%). Keratopathy of all grades occurred in 75% of
patients, but only 16.2% experienced grade 3 or higher
decrease in visual acuity. In patients receiving the 1.92 mg/
kg dose of belantamab, the rate of all grade keratopathy
was significantly lower at 25%, however, there was not
a significant difference in the rate of meaningful change in
visual acuity — 16.2% in the 2.5 mg/kg group compared to
17% in the 1.92 mg/kg group. At a median follow-up of
7.8 months, the ORR for the 34 evaluable patients was
88% with a >VGPR of 68%. This depth of response was
maintained in IMID/PI refractory patients with ORR 92%
and >VGPR of 75%, and in triple class refractory patients
with an ORR of 100% and >VGPR of 75%. Notably the
mPFS was not reached in the IMID/PI refractory group,
and was 11.1 months in the triple class refractory subset.
Subgroup analysis of only the 2.5 mg/kg patients showed
an extremely impressive ORR of 100%, and notably,
a >VGPR of 100%. In comparison with other triplet regi-
mens containing pom/dex, bela/pom/dex compares very
favorably. The concern remains the toxicity, particularly
ocular, prompting the further investigation of alternative
dosing schedules such as belantamab dosed at every eight-
or even 12-week intervals, in attempts to improve the
safety profile. This strategy is further supported by sus-
tained responses dose

in patients despite multiple
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interruptions as described earlier in the DREAMM-2 post
hoc analysis.'®

As a follow-up, DREAMM-8, is an ongoing phase 3
study comparing bela/pom/dex versus pomalidomide, bor-
tezomib and dexamethasone (pom/bort/dex) in RRMM. It
is a two-arm, multicenter, randomized study that began in
October 2020 with intent of enrolling 450 patients
worldwide.'> Pom/bort/dex is an approved triplet regimen
for RRMM based on the OPTIMISMM trial showing or
ORR 82% and mPFS of 11.2 months.”® Belantamab will
be dosed at 2.5 mg/kg on C1D1 and subsequently reduced
to the 1.92 mg/kg dose with cycle 2 onwards."”

DREAMM-4

DREAMM-4 is an ongoing single-arm, open-label, two-
part Phase I/II study designed to investigate belantamab in
combination with pembrolizumab in attempts to induce
and enhance belantamab antimyeloma activity. In the part
1 dose escalation phase, belantamab at either 2.5 or
3.4 mg/kg is administered in combination with flat dose
pembrolizumab 200 mg every three weeks. Interim analy-
sis included 13 patients with a median of five prior lines,
and 31% of patients had high-risk cytogenetics. At
a median follow-up of almost seven months for the belan-
tamab 2.5 mg/kg cohort and four months for the 3.4 mg/kg
cohort, the median number of cycles administered were six
and three, respectively. Five of the patients in the 2.5 mg/
kg group and four in the 3.4 mg/kg group required dose
interruptions. Unsurprisingly, keratopathy was the most
common treatment-related AE in both groups, though
there was a higher rate of grade 3—4 keratopathy in the
2.5 mg/kg group (33% vs 0%) leading to a higher rate of
dose delays and modifications in the 2.5 mg/kg group
compared to the 3.4 mg/kg group (67% and 33% vs 14%
and 0%, respectively). The ORR was 67% in the 2.5 mg/
kg group with >VGPR of 33%, and 43% in the 3.4 mg/kg
group. Two patients, both in the 3.4 mg/kg group, have
experienced progressive disease thus far. The safety profile
has been acceptable with no dose limiting toxicities
(DLTs) or fatal events to date, and consistent with prior
belantamab studies. The part 2 expansion phase is cur-
rently recruiting.”!

DREAMM-5

DREAMM-5 is an ongoing platform study investigating
combination strategies with belantamab and several novel
small molecule agents. The trial contains four sub-studies
and is actively recruiting. Sub-study 1 explores the

combination of belantamab with GSK3174998, an anti-
0OX40 antibody based on preclinical data supporting the
combination. Sub-study 2 combines belantamab with fela-
dilimab, an anti-ICOS IgG4 antibody. ICOS is a co-
stimulatory receptor and member of the CD28 family
that plays a key role in the survival and function of
T cells. Feladilimab was designed to enhance T cell
responses and promote myeloma cell death without deplet-
ing ICOS-expressing cells. Sub-study 3 explores the addi-
tion of nirogacestat, a gamma secretase inhibitor which
prevents the cleavage of transmembrane BCMA. Lastly,
sub-study 4 is exploring the combination of dostarlimab,
an anti-PD1  IgG4 with
belantamab.?* Enrollment is ongoing and results of these

monoclonal  antibody

sub-studies are eagerly awaited.

DREAMM-6

DREAMMS-6 is an ongoing two-arm, two-part Phase I/II
trial investigating the safety and efficacy of belantamab in
combination with lenalidomide and dexamethasone (len/
dex), and bortezomib and dexamethasone (bort/dex) in
patients treated with at least one prior line of therapy. In
the dose expansion phase of the study, there are four
separate cohorts examining each combination regimen at
either belantamab 2.5 mg/kg or 3.4 mg/kg every three
weeks.”® Eighteen patients have been enrolled on the
2.5 mg/kg arm, and notably, bortezomib refractory
patients were not excluded from the study with 89% of
patients having had prior bortezomib exposure, and 50%
having had prior daratumumab exposure. One quarter of
the patients had high-risk cytogenetics and one quarter of
the patients had extramedullary disease. The ORR was
78% for the entire cohort, 75% (95%CI: 47.6-92.7) for
patients with prior bortezomib exposure, and 67% (95%
CI: 29.9-92.5) for those patients with prior daratumumab
exposure. VGPR or better rates were similarly impressive
at 67% for the entire cohort, and 63% and 44% for the
bortezomib exposed and daratumumab exposed, respec-
tively. Ocular toxicity, primarily keratopathy, was
a common occurrence, but only three patients experienced
grade 3 keratopathy, and all cases were manageable with
appropriate dose delays and reductions.
Thrombocytopenia was also a common adverse event in
78% of patients, and two-thirds of patients experienced
grade 3 or 4 thrombocytopenia. To date, the bela/bort/dex
combination has shown an acceptable safety profile in
RRMM and data supports phase 3 studies for this combi-

nation in early relapse.”*
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There are several ongoing DREAMM studies investi-
gating alternative dosing scheduled and/or combination
regimens with belantamab. DREAMM-7 is an ongoing
randomized, open-label, multicenter Phase III study asses-
sing the safety and efficacy of belantamab with bort/dex
vs daratumumab with bort/dex in patients with RRMM,
based off of the promising results of the phase I/II
DREAMM-6 study. As of November 2020, 108 patients
had been enrolled in 15 participating countries
worldwide.”> DREAMM-8, as discussed above, is an
ongoing phase III trial comparing bela/pom/dex with
pom/bort/dex. DREAMM-9 is planned and set to examine
the efficacy of belantamab in combination with lenalido-
mide, bortezomib and dexamethasone (RVD) vs RVD
alone in transplant-ineligible newly diagnosed myeloma
patients (NDMM). We eagerly await the results of ongoing
and upcoming studies to provide further insight and clar-
ification both on the safety and efficacy of belantamab in
combination regimens as well as earlier incorporation of
this agent in the disease course.

It is also worth noting, given the number of novel anti-
BCMA therapies in development, it is important to under-
stand if treatment with one would affect the efficacy of
another agent given either sequentially or later on in the
treatment course. To date, there are no prospective clinical
trial data to elucidate this question. What has been shown,
though, is that despite downregulation of BCMA follow-
ing BCMA-directed therapy such as CAR-T, this expres-
sion is maintained at time of disease progression
suggesting response to other anti-BCMA agents is
possible.”® Cohen et al have also published case reports
describing responses to anti-BCMA therapy following
CAR-T and suggest though the target is the same, differing
mechanisms of action allow for response.?” This will be an
important area of study and focus as we incorporate these
therapies more and more and earlier into treatment
courses.

In summary, belantamab mafodotin is a promising
novel therapeutic in the relapsed and refractory space
offering options for patients now who have progressed
through multiple lines of therapy. Ocular toxicity, though
manageable and often resolving with time and appropriate
dose delays and reductions, remains a concern. Clinical
investigation into use of belantamab in earlier relapse and
newly diagnosed myeloma as well as in novel combination
strategies is extremely active. Looking forward, our under-
standing will only deepen on how to best utilize belanta-
mab to better outcomes in RRMM patients.

Selinexor

In addition to belantamab, selinexor has also become
a viable treatment option for multiple relapsed myeloma
patients. Selinexor is a first-in-class, oral, selective inhibi-
tor of the nuclear export protein exportin 1 (XPO1), which
is overexpressed in myeloma cells and associated with
poor prognosis and resistance to therapy. Selinexor irre-
versibly binds to Cys528 in the cargo-binding pocket of
XPOIL leading to the nuclear accumulation and activation
of key tumor suppressor proteins, and subsequently lead-
ing to cell cycle arrest and apoptosis.”* ! Selinexor was
granted accelerated approval in 2019 in combination with
dexamethasone (sel/dex) based on results from the phase
IIb STORM trial for RRMM patients who have received at
least four prior therapies and are penta-refractory (refrac-
tory to at least two PIs, two IMIDS and anti-CD38 mono-
clonal antibody). Sel/dex was found to have an ORR of
26% with a median PFS of 3.7 months and a mOS of 8.6
months in this very heavily pretreated population. The
most common adverse events were primarily thrombocy-
topenia (58%), anemia (44%), and fatigue (25%). Nausea
and anorexia were also frequent, occurring in 72% and
56% of patients, respectively.*?

Though there is a critical need for novel therapies in
this treatment space, the initial FDA approved dose and
schedule of selinexor proved difficult in the clinical setting
with fairly significant gastrointestinal toxicity including
nausea, anorexia and weight loss. What has proven more
promising is identifying synergistic partners in combina-
tion with selinexor that allow for decreased doses of seli-
nexor and thus a more tolerable treatment regimen. It is
worth noting though that in a post hoc analysis using
matching-adjusted indirect comparisons (MAIC) to com-
pare cross-study results of DREAMM-2 to STORM (sel/
dex) and MAMMOTH, a retrospective analysis of RRMM
patients following standard of care, belantamab monother-
apy was found to have superior efficacy in terms of
improved overall survival compared to sel/dex (HR:
0.60; 95%CI: 0.39-0.94; p=0.025) and SOC (HR: 0.33;
95%CI: 0.17-0.63; p<0.001). In addition, improved dura-
tion of response was seen with belantamab, though no
statistically significant difference was seen in terms of
progression free survival, time to response or overall
response rates.>> Conversely, with the recent approval of
Ide-cel and increased use of BCMA-targeting agents, seli-
nexor is a potentially useful agent in the context of relapse
following anti-BCMA treatment. Identification of seven
patients treated with selinexor immediately following
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progression after CAR-T cell therapy across multiple stu-
dies, all heavily pretreated and with high-risk cytogenetics,
found that 6/7 patients achieved at least a PR. One patient
achieved a sCR and three patients achieved VGPR.
Notably, of the patients who achieved at least a PR, four
of these responses occurred within the first cycle of
treatment.**

Just as with belantamab, selinexor combination regi-
mens have been more promising in terms of efficacy and
safety profile, and further and more mature data on both of
these agents is needed. Preclinical data has shown
increased efficacy of selinexor when combined with pro-
teasome inhibitors and steroids due to decreased signaling
via the NF-kB pathway.>>*® Selinexor with bort/dex was
studied in the Phase II randomized, open-label BOSTON
trial in RRMM patients having received 1-3 prior lines of
therapy. Preclinical data has provided rationale for com-
bining proteasome inhibitors with selinexor, demonstrating
synergy through suppression of the NF-kB pathway and
increased myeloma cell death in both patient-derived mye-
loma cells and murine models.*>*” In contrast to the
STORM trial, selinexor was only given once weekly in
combination with weekly bortezomib and low-dose dexa-
methasone. Efficacy favored the triplet with a median PFS
of 13.9 months vs 9.5 months, though increased grade 3—4
adverse events were seen on the triplet arm with higher
rates of thrombocytopenia, fatigue, and anemia with the
notable exception of decreased rates of peripheral neuro-
pathy as compared to the bort/dex arm.*® The results of the
BOSTON study led to FDA approval of this combination
in December 2020 in RRMM patients who had received at
least one prior line of therapy.

The STOMP trial is a multicenter, open-label, rando-
mized phase 1/2b study investigating selinexor in dose
escalation and expansion phases in multiple combination
regimens. One arm investigated selinexor 80 mg weekly,
in combination with carfilzomib 56 mg/m® weekly, and
dexamethasone 40 mg weekly, a regimen previous demon-
strated to have promising clinical activity in the phase 1
study.”® The ORR was 72% with >VGPR of 55%.
Thrombocytopenia, nausea, anorexia and fatigue were
again common adverse events, but notably, there were no
grade 3 or 4 AEs. Again, in combination with other potent
agents allowing for reduced doses of selinexor, efficacy is
seen with a more manageable safety profile.>* !

Another regimen investigated in the STOMP trial is
selinexor in combination with pom/dex (SPd). The R2PD
was defined as selinexor 80 mg once weekly with

pomalidomide 4 mg on days 1-21 and dex 40 mg once
weekly on a 28-day cycle.** As of November 2020, 65
patients have been enrolled and 20 patients have been
treated at the R2PD with a median of three prior lines of
therapy. All patients were exposed to lenalidomide and
75% were refractory to lenalidomide. At the R2PD, the
ORR 60% with >VGPR of 30%. In pomalidomide refrac-
tory patients, the ORR was 36% with >VGPR or better of
7.1%. Median PFS for the entire cohort was 12.2 months,
and NR for patients dosed at R2PD. Median DOR was
11.3 months for the entire cohort, and again, NR for R2PD
cohort.*? Selinexor, daratumumab, and dexamethasone has
shown similar depth of response with ORR 73% and
mPFS 12.5 months in anti-CD38 monoclonal antibody
naive patients.*’ Selinexor, lenalidomide and dexametha-
sone results from STOMP have been reported for the first
24 patients finding an impressive ORR of 92% in len-
naive, however, somewhat disappointing ORR of 13% in
len-exposed patients suggesting perhaps increased benefit
of this combination earlier in the treatment course.**

In addition to belamantamab mafodotin and selinexor,
a review of novel therapeutics in RRMM would be incom-
plete without brief mention of other ADCs, BiTEs, and
briefly CAR-T cell therapies under investigation.

Antibody-Drug Conjugates (ADCs)
As illustrated by the discussion above regarding belanta-
mab, antibody—drug conjugates have significant potential
in the treatment of myeloma, and are exciting options as
they are “off-the-shelf” therapies and thus readily available
to a broad range of patients. Belantamab mafodotin is the
most clinically studied to date, but others are in develop-
ment in early phase trials also targeting BCMA as well as
alternative targets including CD38, CD74, and CD46.%°

MEDI2228

MEDI2228 is an antibody—drug conjugate comprised of
a fully human BCMA antibody conjugated via a protease-
cleavable linker to pyrrolobenzodiazepine (PBD), a DNA
cross-linking agent. The Phase I, first-in-human dose-
escalation study at the maximum tolerated dose (MTD)
of 0.14 mg/kg administered intravenously every three
weeks found an ORR of 65.9% with a >VGPR of 24.4%.
The most common grade 3-4 adverse events were
expected class effects, however unexpectedly, 60% of
patients experienced photophobia. These events were pre-
dominantly of grade 1 and 2, but 17% of these patients
experienced grade 3—4 photophobia. The median time to
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onset of these ocular symptoms was two to three cycles
with 37% of patients experiencing an improvement in
symptoms over time. Overall, MEDI2228 has shown clin-
ical efficacy and a reasonable safety profile in a heavily
pretreated RRMM population, however further exploration
will delve into alternative dosing schedules with the aim of
mitigating ocular toxicity.*®

Bispecific T Cell Engagers
Bispecific T cell engagers or BITEs have also become an
exciting treatment option in RRMM patients, both target-
ing BCMA as well as other novel targets.

Teclistamab

Teclistamab (JNJ-64007957) is a humanized BCMA-CD3
bispecific IgG4 antibody designed to redirect CD3+ T-cells
to BCMA-expressing myeloma cells. Preliminary results
on intravenous dosing showed an ORR of 67% dosed at
270 pg/kg. More recently, data on subcutaneous dosing
has been promising with an ORR of 73% and >VGPR of
55% at the R2PD of 1500 pg/kg once weekly. There was
no grade 3—4 CRS or neurotoxicity of any grade with the
subcutaneous dosing. Thirty-seven percent of patients
experienced grade 1-2 CRS though there were no resultant
treatment discontinuations. Injection site reactions were
common but all grade 1-2. Besides CRS, the most com-
mon adverse events were hematologic, primarily
neutropenia.*’ In comparison, though modest, there were
higher rates of neurotoxicity with intravenous dosing.** To
date, teclistimab has shown encouraging efficacy and
safety profile and further data from the ongoing Phase 1,
the recently enrolling Phase 2 expansion monotherapy
study as well as future combination studies are awaited.
Such combinations under active investigation include
teclistimab with nirogacestat (NCT04722146), as well as
teclistimab with daratumumab with or without pomalido-

mide and talquetamab, discussed below (NCT04108195).

REGN5458

REGNS5458 is another BCMAXCD3 BiTE that has shown
promising preliminary efficacy and safety. The first-in-
human Phase 1 trial is ongoing, administered
REGNS5458 as a split dose for the first two weeks and
then weekly from weeks 3—16, followed by maintenance
dosing every two weeks until disease progression.
Nonhematologic grade 3—4 adverse events were uncom-
mon, and 18% of patients experienced grade 3—4 infec-
tions with a majority of these being grade 3 pneumonia.

CRS was all grade 1-2 and occurred in 38% of patients.
At a median follow up of 2.6 months, the ORR of all dose
levels was 39% with 95% of responders achieving
>VGPR. MRD testing was done on seven evaluable
patients and four were MRD negative at 107>, At the
highest dose level currently reported (DL6), the ORR
was 62.5%. Responses were seen early and deepened
with time with a median duration of response of six
months.*® The phase 2 portion of the study is currently
enrolling.

CC-93269

CC-932609 is a two-arm humanized bi-specific T cell enga-
ger that binds bivalently to BCMA and monovalently to
CD3 inducing T cell activation and subsequent
T cells mediate myeloma cell death.>® Though the R2PD
has not yet been reached, doses have ranged from 0.5 mg
up to 10 mg with a median of four cycles. Of the 12
patients treated with doses either at or above 6 mg, the
ORR was 83% with >VGPR of 58% and 33% achieved
a sCR. Among patients receiving 10 mg, the sCR rate was
44%. Impressively, 75% of these patients have achieved
MRD negativity. Nearly all patients (97%) experienced
TEAESs, predominantly cytopenias or infectious, and 73%
of these were grade 3 or higher. Ninety percent of patients
experienced CRS, though a majority of these were grade 1/
2. Though the rate of CRS was high with CC-93269, the
impressive responses including MRD-negative sCRs in
such a heavily pretreated population warrant further
investigation.®'

TNB-383b

TNB-383B is a fully human triple-chain BCMAxCD3
BiTE, though the compound was specifically designed in
attempts to reduce toxicity without sacrificing efficacy.
TNB-383B contains a unique anti-CD3 moiety to reduce
the risk of CRS, two BCMA domains favoring cell surface
BCMA binding, and a silenced 1gG4 backbone to circum-
vent nonspecific T cell activation and provide a longer
half-life. Preliminary results from the first in human
phase I study showed an impressive ORR of 80% with
>VGPR 73%, and >CR 13% at doses above 40 mg. The
study is ongoing and R2PD has not yet been reached, but
22 of the 27 patients have ongoing response with a median
of 4.5 months on study. The most common non-
hematologic AE was CRS (45%), seen at higher rates at
the <40 mg doses, but there was no grade 3 or higher CRS

and only one episode of recurrence outside of cycle 1.%

Clinical Pharmacology: Advances and Applications 2021:13

175

Dove:


https://www.dovepress.com
https://www.dovepress.com

Joseph et al

Dove

Thus far, TNB-383B has shown a manageable safety pro-
file and good efficacy, but what also allows it to stand out
is the convenient every three weeks dosing schedule.

PF-3135

PF-06863135 (PF-3135) is
BCMAXCD3 antibody currently being evaluated as subcuta-
neous dosing at 80, 130, 215, and 360 pg/kg weekly. As of
April 2020, 18 patients had been enrolled and notably four of
these patients had received prior anti-BCMA ADC or CAR-
T cell therapy. CRS was reported in 11 (61%) of the patients,
50% G1 and 11% G2. The ORR of the entire cohort was
33%, but notably at the highest two dose levels (215 and 360
pg/kg), the ORR was 75% (6/8 patients) with four patients
achieving >VGPR. Dose escalation is ongoing and further

a humanized bispecific

results at these higher dose levels are awaited.

Bispecific T Cell Engagers:
Non-BCMA Targets

Given the promising efficacy seen with BiTEs, further
interest has been generated in other non-BCMA targets
in attempts to create diverse therapy options for RRMM
patients.

Talquetamab

Talquetamab is an exciting first-in-class GPRC5DxCD3
BiTE showing antimyeloma activity in preclinical mod-
els. GPRCS5D is an orphan G protein coupled receptor of
unknown function that is highly expressed on malignant
plasma cells. In the large phase 1 dose escalation, first-in-
human trial, 157 patients have been enrolled to date and
the R2PD was 405 pg/kg administered subcutaneously.
Prior BCMA was allowed, though neither the exact num-
ber of these patient nor efficacy in this subset has yet been
reported. The ORR was almost 70% and >VGPR 39%.
CRS was all grade 1-2, and there was only one instance of
neurotoxicity at the R2PD which resolved. Though cyto-
penias were common, infections were infrequent and
early grade, somewhat surprising in this patient
population.®® Further data from the ongoing dose expan-
sion and planned phase 2 studies are eagerly awaited, as
well as data on combination regimens with subcutancous

daratumumab (NCT04108195).

Cevostamab
Cevostamab, or BFCR4350A, is a humanized IgG bispe-
cific antibody that binds to both membrane-bound Fc

receptor-homolog 5 (FCRHS) on myeloma cells and CD3
+ T cells. FCRHS is highly expressed on myeloma cells,
and thus another attractive therapeutic target. In the
ongoing phase 1 dose escalation and expansion study,
cevostamab was dosed intravenously every three weeks
in RRMM patients. Of note, those with prior treatment
with CAR T-cells, BiTEs, and ADCs, including those
targeting BCMA (21%), were eligible. R2PD has not yet
been reached, but at doses exceeding 20 mg, the ORR is
53% with >VGPR 32% and >CR 18%. At the highest dose
levels tested, the ORR exceeds 60% with >VGPR 28%,
>CR 11% and sCR rate of 6%. The median time to
response was 30 days, and response has been unrelated
to FCRH5 expression.”* Encouragingly, responses have
been seen in patients with prior BCMA therapy and in
patients that have discontinued study drug.”® Again,
though this is preliminary data, the response rates are
very encouraging, particularly in a difficult to treat popu-
lation particularly those with prior BCMA exposure. The
dose escalation and expansion phases are ongoing, and
certainly combination regimens with cevostamab are likely
on the horizon.

CELMoDs
Iberdomide (CC-220)

A discussion of promising emerging therapies in the
relapsed space would be incomplete without mention of
the novel CeLMOD agents CC-220, or iberdomide, and
CC-92480. Iberdomide is a novel and potent cereblon E3
ligase modulator (CELMoD) that has shown increased
potency in preclinical models compared to lenalidomide
and pomalidomide as seen by increased degradation of the
substrates Aiolos and Ikaros and greater rates of
apoptosis.”® In addition, this activity was also seen in
both

refractory cell lines, and synergy was demonstrated with

lenalidomide-refractory and  pomalidomide-
daratumumab, bortezomib, and dexamethasone.’® The
ongoing Phase 1b/2a multicenter, open-label, dose-
escalation study (NCT02773030) is evaluating iberdomide
monotherapy as well in combination with daratumumab
and bortezomib in RRMM. In combination with dexa-
methasone, the R2PD for iberdomide was 1.6 mg and the
reported ORR was 31% with a majority of grade 3—4 AEs
being cytopenias, fatigue and neuropathy. In combination
with dara/dex, the ORR was 42% with >VGPR 19.2%.
When selecting out those refractory to daratumumab, ORR
was 60% in dara- naive/exposed patients compared to 30%
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in dara-refractory patients. In combination with bort/dex,
the ORR was 61% with >VGPR 26% with responses seen
even in bortezomib-refractory patients. In both cohorts,
AEs were mostly hematologic and the most common non-
hematologic AE was infection. There is ongoing investi-
gation into combination regimens and into moving this
treatment option into the newly diagnosed/early relapse
setting.

CC-92480

CC-92480 is another novel CELMoD currently under
investigation in an ongoing open-label, multicenter Phase
1 study in combination with dexamethasone in patients
with RRMM. Initial results are promising with an ORR
54.5% at the R2PD of 1.0 mg on days 1-21 every 28 days.
Notably, this response was maintained even in patients
with pomalidomide-refractory disease.’’

CAR-T Cell Therapy

Though a full discussion of CAR-T cell therapies in
RRMM is outside of the scope of this review, given the
exciting developments and potential of this approach, it is
worth highlighting a few of the notable constructs.

In the initial phase I CRB-401 study, Idecabtagene vicleu-
cel or Ide-cel, achieved high response rates with an ORR
85% and CR of 45%, however, duration of response was
limited with a median PFS of 11.8 months.>® The subsequent
Phase 2 KarMMa trial confirmed the efficacy of Ide-cel
dosed at 150-450x10° CAR-T cells with an ORR 73% and
CR rate of 33%, with one-third of these patients achieving an
MRD negative CR.* Updated results from CRB-402, inves-
tigating the same CAR-T design as ideleucel, but co-
culturing the produce with a phosphoinositide 3-kinase inhi-
bitor (PI3K) to enrich the product for memory-like T cells,
reported an ORR of 84% at 450x10° dose with a median
duration of response of 17 months across all doses in 69
patients.®” KarMMA-3, a Phase 3 study comparing Ide-cel to
standard of care in RRM, and KarMMa-4, a phase 1 study
investigating Ide-cel in high-risk NDMM, are ongoing.®’
Ide-cel was FDA approved in March 2021 for treatment of
RRMM with four or more prior lines of therapy.

Ciltacabtagene autoleucel, or Cilta-cel, previously known
as JNJ-68284528 and LCAR-B38M, is a second generation
CAR-T with 2 BCMA binding domains evaluated in the Phase
1b/2 CARTITUDE-1 study. In nearly 100 patients, the ORR
was 97% with >VGPR 93% and sCR rate of 67%. The mPFS
was not reached, but the 12 months PFS was 76.6% and 12
month OS was 89%. Over 90% of patients achieved MRD

negativity and 72% of patients remain on study. CRS was
predominantly grade 1-2, though seen in 95% of patients with
delayed median onset of seven days (range, 1-12) perhaps due
to slightly delayed CAR-T expansion seen with Cilta-cel com-
pared to other products.®® Further investigation into Cilta-cel
in different treatment lines and combinations are ongoing in
CARTITUDE-2 (NCT04133636) and CARTITUDE-4
(NCT04181827). Orva-cel, also known as orvacabtagene
autoleucel or JCARH125, is another BCMA-directed CAR-
T cell product evaluated in the Phase I EVOLVE study, and
showed impressive efficacy with an ORR 91%, >CR 39% at
all dose levels.*

CAR-T cell therapy in myeloma is an exciting and
promising therapeutic strategy with clear efficacy, but
ongoing challenges with durability of response. Further
investigation is ongoing to optimize the product include
co-administration with drugs such as gamma secretase
inhibitors that upregulate BCMA expression,** using
“armored” cars or immune modulators such as lenalido-
mide to downregulate the host response and increase
CAR-T persistence,”” as well as ongoing investigation
into “off the shelf” allogeneic CAR-T products which
have shown promising results to date.®’

Conclusion

The field of myeloma has seen such significant progress in
the past 10 to 15 years, with more and more patients living
longer as though they have a chronic disease. Recent
approval of the anti-BCMA antibody—drug conjugate, belan-
tamab mafodotin, as well as selinexor, has provided new
therapeutic options for RRMM where previously there
were none. The identification of BCMA as a new target in
antimyeloma therapies has led to further and ongoing devel-
opment of immunotherapy in multiple myeloma including
antibody—drug conjugates, bispecific T cell engagers, and
CAR-T cell therapy. As the treatment landscape in myeloma
continues to evolve, ongoing and future studies will continue
to investigate these therapies in combination and earlier in
disease course. The hope is that in the near future we will be
able to achieve long-term disease free survival by obtaining
deep responses with a combination of immune and targeted
agents, and then learn how to sustain these responses by
restoring an immune response in patients against their own
disease.
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