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1. Introduction

The therapeutic scenario for multiple myeloma (MM) has chan-
ged drastically in recent years with the introduction of new
molecules, which lead to a more precise medicine, improving
overall response rate (ORR) and progression-free survival (PFS).
Nowadays, anti-CD38 monoclonal antibodies (mAb) represent
the backbone of induction therapies in newly diagnosed MM
patients (NDMM). In contrast, antibody-drug conjugates
(ADCs) and chimeric antigen receptor T cell (CAR-T) therapy
represent optimal therapeutic strategies in the setting of
relapse refractory patients (RRMM). On 5 August , the FDA
approved belantamab mafodotin-blmf (BLENREP;
GlaxoSmithKline), an ADC directed against BCMA, for treating
patients with RRMM who have received at least four prior
therapies, including an anti-CD38 monoclonal antibody,
a proteasome inhibitor, and an immunomodulatory drug
(IMD). Other ADCs are currently under evaluation [1].

2. BCMA role and belantamab mafodotin
mechanism of action

BCMA, also known as TNFRSF17 or CD269, belongs to the
tumor necrosis factor superfamily, and it is mainly expressed
in mature B lymphocytes and plasma cells (PCs). The interac-
tions between BCMA and its natural ligands, such as B-cell
activating factor (BAFF) and a proliferation-inducing ligand
(APRIL), determine PCs survival and proliferation through sig-
naling pathways including AKT, NF-kB, and MAPK, resulting in
MM progression. Belantamab mafodotin is a BCMA-directed
humanized afucosylated monoclonal IgG1 antibody (J6MO)
conjugated via a non-cleavable linker to mono-methyl auris-
tatin F (MMAF). The interaction between the drug and BCMA
promotes the activation of caspase-3-dependent apoptosis
after the intracellular release of MMAF. The afucosylation of
the antibody permits the linkage with the Fc-bearing NK cells,
inducing antibody-dependent cellular cytotoxicity (ADCC).
Macrophages mediate another mechanism of cell death via
antibody-dependent cellular phagocytosis (ADCP) following

the release of antigens by apoptotic MM cells. Finally, the
antibody blocks the interaction of BCMA with its natural
ligands BAFF and APRIL (Figure 1) [2].

3. Clinical studies
3.1. Belantamab mafodotin as single agent

The efficacy of belantamab mafodotin was first investigated in
a phase | Afirst-in-human study (BMA117159, DREAMM-1,
NCT02064387). This clinical trial included 73 RRMM previously
receiving an alkylator, a proteasome inhibitor (PI), and an IMiD.
The majority of patients underwent = 5 lines of therapy. In part 1,
dose-finding, of the study, 38 patients were treated with drug
dosages ranging from 0.03 to 4.6 mg/Kg every 3 weeks for 16
cycles. The recommended dose was finally established at 3.5 mg/
Kg. In part 2, the expansion cohort included 35 patients, 37% of
whom were refractory to novel mAb such as Daratumumab. The
ORR was 60%, with 43% very good partial response (VGPR). The
median PFS was 12 months, with a median duration of response
(DoR) of 14.3 months. Most common adverse events (AEs) were
represented by corneal events characterized by photophobia,
blurred vision, and dry eyes. Such AEs were reported in 63% of
patients. In 34% of patients, a dose reduction was necessary
while in 40% of the population, AEs led to dose interruptions
or delays (Table 1) [3,4].

Further dosage was investigated in phase 2 DREAMM-2,
where belantamab mafodotin was tested at either 2.5 mg/kg
or 3.4 mg/kg every 21 days until disease progression. The two
groups were well-balanced in terms of ISS stage, cytogenetic,
and previous therapies exposure. In particular, all participants
were refractory to Pl and IMiDs and were previously exposed
to anti-CD38 mAb. More than 80% of patients received > 4
lines of therapy. The ORR, including VGPR or better, was
slightly better in the group receiving 3.4mg/Kg (34% vs.
31%). The median PFS was 4.9 months (95% Cl (2:3-6:2) in
the latter group, greater than in those receiving 2.5 mg/Kg
(2.9 months - [95% Cl 2-1-3-7]). The reason for the low ORR
and limited PFS lies in the fact that the population treated in
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Figure 1. Mechanisms of action of belantamab mafodotin. The interaction between the drug and BCMA promotes the activation of caspase-3 dependent apoptosis
after the intracellular release of MMAF. The afucosylation of the antibody permits the linkage with the Fc-bearing NK cells, inducing antibody-dependent cellular
cytotoxicity (ADCC). Another mechanism of cell death is mediated by macrophages via antibody-dependent cellular phagocytosis (ADCP) following the release of

antigens by apoptotic MM cells.

Table 1. Selected clinical trials of belantamab mafodotin regimens.

Ocular
Trial NCT number Phase  Pts Intervention ORR PFS Toxicity
DREAMM-1* 02064387 /Il RRMM  Phase 1: Belantamab dose escalation ~ Phase 2: 60% Phase 2: 12 months Phase 2: 63%
(0.03-4.6 mg/Kg) Q3W

Phase 2: Belantamab 3.4 mg/Kg Q3W
DREAMM-2° 03525678 |l RRMM  Arm 1: Belantamab 2.5 mg/Kg Q3W Arm 1:31%  Arm 1: 2.9 monthsArm 2: 49 months  Arm 1: 72%

Arm 2: Belantamab 3.4 mg/Kg Q3W Arm 2: 34%
DREAMM-3'? 04162210 Il RRMM  Belantamab vs Pd 41% 11.2 months NA

Abbreviation: RRMM Relapsed/Refractory Multiple Myeloma, NDMM Newly Diagnosed Multiple Myeloma, ORR Overall Response Rate, PFS Progression-Free

Survival, Pd Pomalidomide-dexamethasone.

the trial was heavily pre-treated. Moreover, almost all patients
had previously been treated with daratumumab, and they still
represent unmet clinical needs. The benefit was seen across all
subgroups of patients, including those harboring high-risk
cytogenetic lesions and renal impairment. Regarding AEs, ker-
atopathy (microcyst-like epithelial changes [MECs]) assessed
by ophthalmic examination was the most common cause,
and it was responsible for treatment discontinuation, mainly
in the cohort utilizing the drug at 3.4 mg/Kg (10% of cases).
Dose reductions were registered in 23% of the 2.5mg/kg
cohort and 27% in the 3.4 mg/kg cohort. Moreover, delays in
treatment were observed in 47% of the 2.5 mg/kg group and
48% of the 3.4 mg/kg group. Other side effects included
thrombocytopenia, anemia, transaminitis, and infusion-
related reactions. All the events were predominant in the
group treated with a higher dosage. Therefore, to reach the
right balance between efficacy and safety, the 2.5 mg/kg dose

was, at least, determined as the recommended dose [5]. The
final analysis of DREAMM-2 confirms earlier results regarding
ORR and safety profile (Table 1) [6].

3.2. Belantamab mafodotin in combination with IMiDs

DREAMM-6 (NCT03544281) ARM A investigated the associa-
tion of belantamab mafodotin with lenalidomide and dexa-
methasone. Part 1 of the study tested the dosage of 2.5 mg/Kg
Q4W, while part 2 evaluated the dose of 1.9 mg/kg at Q8W or
Q4W) and 2.5 mg/kg at Q4W or Q4W given as a divided dose.
The trial included heavily pre-treated MM patients with
a range of 1-11 prior therapies, 58% of whom were previously
treated with lenalidomide. The best ORR was found in the
cohort performing 1.9 mg/kg Q4W (75%) rather than the
others. The high rate of ORR could be explained by a minor



incidence of grade >3 and, by a consequent minor rate of
drug interruption [7].

The Algonquin study (NCT03715478) is an ongoing phase
1/2 clinical trial testing belantamab mafodotin in association
with pomalidomide and dexamethasone in the setting of
RRMM. The median number of prior treatments was 3 (range
2-5). More than half of the cohort received prior stem cell
transplant (68.6%), and all patients were exposed to Pl (80%
refractory), lenalidomide (88.6% refractory), and daratumumab
(45.7% exposed, 100% refractory). Seventy-one percent of
patients were double refractory, and 37.1% were triple refrac-
tory. Sixty patients received belantamab mafodotin in four
different drug cohorts, i.e. 1.92mg/kg Q4W or 2.5mg/kg
Q4W or 2.5 mg/kg Q8W or 2.5 mg/kg Q12W with Pd. Twenty-
eight patients were triple-refractory. Considering all drug
cohorts, the ORR was 89%, with 72% achieving VGPR. At
a median follow-up of 8.6 months (range 0.9-27.9), the med-
ian PFS was 24.2 months. The most common AE was kerato-
pathy which occurred in quite all patients (96.9%), and 56.7%
were declared as grade 3/4 [8].

3.3. Belantamab mafodotin in combination with Pls

In the DREAMM-6 (NCT03544281) ARM B cohort, 18 patients
received belantamab mafodotin 2.5 mg/kg Q3W plus bortezo-
mib and dexamethasone. Remarkably, 89% of patients were
previously exposed to bortezomib and half to daratumumab.
The ORR was 78%, especially in the Pls exposed group (75%),
including the rate of VGPR or better, and in less pre-treated
patients. Keropathy and thrombocytopenia were the most
frequent AEs [9]. In particular, keratopathy occurs in 100% of
patients which leads to dose reduction in 39% of patients.
None of them discontinued the treatment.

3.4. Belantamab mafodotin in combination with novel
agents

DREAMM-4 (NCT03848845), a phase I/Il trial, assessed the
efficacy and safety of belantamab mafodotin with pembroli-
zumab in RRMM receiving = 3 lines of therapy. Part 1 of the
trial established the dose of belantamab mafodotin 2.5 mg/
kg with Pembrolizumab 200 mg, both IV Q3W up to 35
cycles, followed by part 2 dose expansion. The patients’
cohort was characterized for 29% of high-risk cytogenetics
and 26% of extramedullary disease. The ORR was 47%, most
of which exceeded VGPR. At a follow-up of 14.7 months, the
median PFS was 3.4 months. The most common AEs were
keratopathy and blurred vision occurring in 35%, followed by
thrombocytopenia, assessing no substantial differences in
new AEs and efficacy compared with belantamab mafodotin
monotherapy [10].

DREAMM-5 (NCT04126200) is an ongoing Phase I/l study
evaluating the safety and efficacy of belantamab mafodotin in
combination with novel agents such as GSK3174998 (OX40
agonist), feladilimab (ICOS agonist), nirogacestat (GSI; PF-
03084014), and dostarlimab (PD-1 inhibitor) in the setting of
RRMM patients with = 3 prior lines of therapy. The rationale of
the combination resides in the ability of these agents, in
particular nirogacestat, to increase the cellular expression of
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BCMA, allowing the use of lower doses of belantamab mafo-
dotin and, therefore, determining lower rates of AEs [11]

3.5. Ongoing randomized studies

In DREAMM-3 (NCT04162210), 35 heavily pre-treated RRMM
patients, 57% of whom previously underwent=5 lines of
therapies are stratified by International Staging System, prior
exposure to anti-CD38, and the number of previous therapies.
They are randomized (2:1) to receive either single-agent belan-
tamab mafodotin or pomalidomide/dexamethasone until dis-
ease progression or unacceptable toxicity. The primary
endpoint is progression-free survival, while the secondary end-
point is overall survival and ORR [12]. On 22 November 2022,
GSK announced the market withdrawal of belantamab mafo-
dotin-blmf, as requested by the FDA. The reason consisted of
the fact that the DREAMM-3 phase lll trial did not fulfil meet its
primary endpoint of PFS (Table 1).

In DREAMM-7 (NCT04246047) RRMM trial, cases are strati-
fied by the Revised International Staging System, prior expo-
sure to bortezomib, and the number of prior lines of therapy.
Patients are randomized (1:1) to arm A (belantamab mafoditin-
bortezomib-dexamethasone) or arm B (daratumumab-
bortezomib-dexamethasone). The primary endpoint is PFS.
Minimal residual disease negativity rate is, among others,
a remarkable key secondary endpoint [13]

DREAMM-9 (NCT04091126) is an ongoing phase |, dose and
schedule evaluation trial including newly diagnosed MM
patients considered ineligible to transplant, performing borte-
zomib-lenalidomide-dexamethasone or belantamab mafodo-
tin, at different dosages in association with bortezomib-
lenalidomide-dexamethasone, in both cases followed by main-
tenance with lenalidomide-dexamethasone. The primary end-
point is safety. Secondary endpoints include efficacy.
Preliminary results suggest that the quadruplet does not
reveal new AEs and shows high response rates, albeit with
short follow-up [14].

4. Expert opinion

MM remains an incurable disease with a high rate of relapse
and mortality. Triple-exposed patients’ prognosis is still dismal,
with an OS of 9.2 months [15], and they still represent an
unmet need. Nonetheless, new treatment options are improv-
ing patients’ outcomes due to their efficacy and safety. In
particular, monoclonal antibodies, bispecific T cell, and CAR-T
cell therapies allow high and durable response rates. Bispecific
mADbs first recruit CD3+ immune effector T cells, then plasma
cells expressing BCMA, leading to TCR-independent T cell acti-
vation and tumor killing through granzyme and perforin secre-
tion. Higher levels of BCMA expression generally characterize
neoplastic cells of RRMM patients, explaining the expected
good results in this setting of patients. Beyond belantamab,
other mAbs are currently under investigation in MM.
Teclistamab (JNJ-64007957), a fully humanized IgG4 anti-
BCMA/CD3 bispecific mAb, demonstrated to be effective
within phase I-ll studies including RRMM patients with an
ORR of 63% and a median PFS of 11.3months.
Ciltacabtagene autoleucel and idecabtagene vicleucel are the
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currently approved CAR-T cell therapies. The first product
showed an ORR of 88%, a median PFS of 20 months for all
patients, and a negative, durable MRD status in 63% of cases.
The second one demonstrated an ORR of 85% and a PFS of
more than 11 months [2].

DREAMM-1 trial [3,4] showed the optimal efficacy of belan-
tamab mafodotin, an anti-BCMA immunoconjugate, in RRMM
patients, with an ORR of 60%, a median duration of response
of 14.3 months and a median PFS of 12 months.

DREAMM-2 evaluated the efficacy of the anti-BCMA anti-
body in heavily pre-treated patients with satisfied ORR.
Increasingly frequent in literature is real-world experience. In
the most relevant one, 106 RRMM patients were treated with
belantamab mafodotin. Patients were heavily pre-treated with
a median of six previous lines of therapy. At a median follow-
up of 11.9 months, ORR was 45.5%, and the median PFS was
8.8 months among responders. The rate of AEs was compar-
able with those registered in main clinical trials [16].

The safety profile of belantamab mafodotin is most of the
time manageable. Ocular toxicity is the most common and
critical AE. It includes keratopathy (microcyst-like epithelial
changes [MECs], best-corrected visual acuity (BCVA) changes,
blurred vision, and dry eye). The pathogenic mechanism
consists of the apoptosis of epithelial cells due to microtu-
bulin inhibition caused by MMAF's off-target effect. In parti-
cular, the drug could be internalized in the limbal epithelial
stem cells after reaching corneal cells throws limbus vessels;
once inside the cells, through the micropinocytosis process,
belantamab mafodotin determines apoptosis and, conse-
quently, migration of the remaining alive epithelial stem
cells toward the peripheral zone of the cornea. Ocular symp-
toms, such as BCVA changes or blurred vision, can occur
when the migration involves the central area of the cornea,
crossing the visual axis. After a median time of 14 days, new
corneal epithelial replace dead cells, determining the resolu-
tion of the symptoms [17].

Safety results from the DREAMM-1 trial demonstrated how
ocular toxicity occurred more frequently at higher doses of
belantamab. In DREAMM-2, keratopathy of all grades was the
most common ocular side effect with a presence in nearly 73%
of patients with the highest incidence in the subgroup who
underwent the dosage of 3.4mg/Kg. In particular, blurred
vision and dry eyes represented the most complained adverse
events, with patients with a prior history of dry eyes having
a major risk to develop corneal changes. Other ocular side
effects included photophobia, eye pain, and keratitis.

It is, therefore, important that patients must undergo
corneal slit lamp examination before and during the treat-
ment to monitor those expected AEs. Indeed, the occur-
rence of asymptomatic corneal toxicity may need
ophthalmic examination before each dose modification to
detect early corneal changes. The administration of quality-
of-life questionnaires, such as NEI-VFQ-25 and OSDI, as well
as the Keratopathy and Visual Acuity (KVA) scale may be
useful for the clinician. The scale can identify mild, moder-
ate, and severe superficial keratopathy as well as corneal
epithelial defects on slit lamps which correspond to G-1 to
G-4 toxicity, respectively, guiding treatment-related deci-
sions. Supportive local therapy with lubricating eye drops

is recommended, while the use of steroid eye drops has
been shown to lead to the development of secondary
cataracts and glaucoma. The role of cooling eye masks
and vasoconstrictors is controversial. Lower doses and
more prolonged treatment intervals could effectively mini-
mize the incidence of such AEs [18]. Recently, an ocular
sub-study of DREAMM-2 demonstrated that a treatment
delay of more than 60 days could reverse ocular AEs with-
out negatively impacting the responses obtained with the
therapy. In particular, 38% of 16 patients analyzed in the
study deepened their response [2].

Less is known about ADC resistance from in vitro stu-
dies. Several are the mechanisms postulated. They may
consist of changing the signaling pathways and drug efflux
pumps. Biallelic or monoallelic BCMA loss on chromosome
16p or point BCMA mutations have been found in patients
who underwent anti-BCMA CAR-T cells. Reduction of anti-
gen levels, mediated by a cleavation operated by a y-
secretase, was also observed [19]

The recent introduction of new target therapies revolutio-
nized clinicians’ approach to MM. A matching-adjusted indir-
ect treatment comparison was recently developed to assess
the efficacy of ciltacabtagene autoleucel in CARTITUDE-1 vs
belantamab  mafodotin in  DREAMM-2,  selinexor-
dexamethasone in STORM Part 2, and melphalan flufena-
mide-dexamethasone in HORIZON for the treatment of triple
refractory MM patients. After adjustment, patients treated
with cilta-cel achieved at least a 3.1-fold and a 10.3-fold
increase in overall response compared to the other treat-
ments analyzed [20]. CAR-T and bispecific antibodies share
with belantamab the same antigen target and they could
often represent an unsuitable option for those RRMM
patients who are unfit for conditioning regimens. One of
the new challenges is combining drugs with different
mechanisms of action and using them properly to maximize
their efficacy. Indeed, the best timing should yet be identi-
fied to obtain the highest synergistic anti-tumor effects and
to decrease relapse rates. To date only daratumumab is used
as first line in the therapeutic algorithm, both in the setting
of transplant-eligible and ineligible MM patients, and it is
precisely in its early use that we could achieve higher rates
of response. A preserved immune system functionality repre-
sents the most fertile ground for a good therapeutic out-
come in the age of new drugs. For this very reason, and
earlier use of belantamab, currently approved only for pluri-
refractory patients, or other cellular therapies, is desirable.
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