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Abstract: Despite recent therapeutic advances, multiple myeloma (MM) patients experience
relapses as they become resistant to various classes and combinations of treatment.
Melphalan (L-PAM) is an ageless drug. However, its use in the autologous stem cell
transplantation (ASCT) setting and the innovative quadruplet regimen as well as daratumu-
mab, bortezomib, and prednisone make this old drug current yet. Melflufen is a peptide-
conjugated alkylator belonging to a novel class of compounds, representing an overcoming
of L-PAM in terms of mechanism of action and effectiveness. The improved melflufen
cytotoxicity is related to aminopeptidase activity, notably present in normal and neoplastic
cells and remarkably heavily overexpressed in MM cells. Upon entering a cell, melflufen is
cleaved by aminopeptidases, ultimately releasing the L-PAM payload and eliciting further
the inflow and cleavage of the conjugated peptide. This virtuous loop persists until all
extracellular melflufen has been utilized. The aminopeptidase-driven accumulation results
in a 50-fold increase in L-PAM cell enrichment as compared with free alkylator. This
condition produces selective cytotoxicity, increased on-target cell potency, and decreased off-
target cell toxicity, ultimately overcoming resistance pathways triggered by previous
treatments, including alkylators. Due to its distinct mechanism of action, melflufen plus
dexamethasone as a doublet, and in combination with other novel drugs, has the potential to
be beneficial for a broad range of patients with relapsed/refractory (RR) MM in third- or even
in second-line therapy. The safety profile of melflufen has been consistent across studies, and
no new safety concerns have been identified when melflufen was administered in doublet and
triplet combinations. Based on growing clinical evidence, melflufen could be not only a good
addition in the fight against RRMM but also a drug with a very favorable tolerability profile.
Keywords: multiple myeloma, relapsed resistant, melphalan flufenamide, melflufen,
therapy, melphalan

Introduction

The treatment of multiple myeloma (MM) is presently experiencing an improved
therapeutic algorithm evolution. Numerous new drugs are available and well-
integrated into modern MM therapy.' '® In this respect, the first and subsequent
treatment lines are enriched with a suitable combination of these novel agents in
doublets, triplets, and quadruplets, with proper class shift scheduling.'® Novel
chimeric antigen receptor (CAR) T cell-based therapies,'” along with anti-B-cell
maturation antigen (BCMA) antibody-drug conjugates, bispecific antibodies, and
bispecific T cell engagers (BiTEs),'® produce renewed expectation for MM patients.
Novel antibody constructs, such as belantamab mafodotin,'® can be considered after

repeated relapses. Overall, this incredible therapeutic armamentarium allows an
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optimal therapeutic strategy for naive and relapsed resis-
tant (RR) MM and physicians’ challenges.

The inclusion of these novel therapies into the auto-
logous stem-cell transplantation (ASCT) paradigm as con-
solidation and comprising induction and maintenance
therapies has further improved clinical outcomes.”’>*
This model represents a mandatory choice for young
patients and eligible elderly fit MM patients.*°

Moreover, some strategies, ie, continuous versus tem-
porally defined treatments, contributed to further improv-
ing the natural history of MM patients. Nevertheless, it
remains reasonably tricky the inadequacy of trials focusing
on crucial questions, such as the delineation of ideal treat-
ment sequencing approaches in MM patients’ homoge-
neous cohorts.

Melphalan (L-PAM) was developed more than a half-
century ago,” and extensive medical know-how has been
gained over time.”®?’” Among the different agents,
L-PAM remains the MM treatment ‘prototype, with excel-
lent results in the disease’s palliation but without any
impact on the disease progression.”® Although L-PAM
has currently been switched to more novel drugs, its
more recent use in the quadruplet regimen with daratu-
mumab plus bortezomib and prednisone makes this drug
current yet.”’ More importantly, the disease control main-
tenance over time has undoubtedly been improved utiliz-
ing the therapeutic combinations, including L-PAM.*°
Finally, the L-PAM intravenous formulation used at
a high dose was subsequently exploited since it would
increase the neoplastic cell death occurrence and affect
tumor drug resistance.’’ However, while some achieve-
ments, ie, deep responses, are debating whether ASCT
should be considered mandatory for eligible newly diag-
nosed patients,* high-dose L-PAM remains the standard
conditioning regimen in ASCT for MM eligible
patients.’

The pharmacologic selection of alkylating oligopep-
tides recognized melphalan flufenamide, as a new, more
potent anti-tumor drug than L-PAM, although with an
equal alkylating aptitude.* >’

Melflufen,
(PDC), enters neoplastic cells effortlessly due to lipophi-

a first-in-class peptide-drug conjugate

licity and targets aminopeptidases within the cell, ulti-
mately explaining its higher tumor cell,*® thus offering
a superior cost-benefit ratio than that attained with
L-PAM. This assumption would well-fit the therapeutic
need of MM patients who have prior exposure/resistance
to L-PAM?’ or a different class of new drugs.

This review aims to illustrate the chemical, the phar-
macokinetics, the mechanism of action, the preclinical and
the clinical developments of melflufen up to the Food and
Drug Administration (FDA) approval on February 26,
2021, in combination with dexamethasone for adult
patients with RRMM.*®

Historical Notes

Italian researchers synthesized m-L-sarcolysins-based
than

a combination of six of them, denominated Peptichemio,

small peptides more 60 years ago, and
entered clinical trials and promoted.** Subsequently,
studying Peptichemio individual oligopeptides, attention
has been focused on the tripeptide L-prolyl-m-
L-sarcolysyl-p -L-fluorophenylalanine ethyl ester (P2),
which exhibited a more remarkable antitumor activity
than the other five components, also in low proliferating
index neoplastic cells,*® and even more potent compared
with L-PAM.*! Finally, a different alkylating dipeptide J1
(L-melphalanyl-p-L-fluorophenylalanine ethyl ester, or
melflufen), having an intermediate assembly between
L-PAM and P2 compounds structurally, demonstrated
superior cytotoxic metabolic and apoptosis activities as
well as improved delivering properties compared with

the single compounds.**

Pharmacology and

Pharmacokinetics

Melflufen, previously named J1, is chemically the ethyl
ester of a dipeptide consisting of the old alkylator L-PAM
and para-fluoro-L-phenylalanine (Figure 1). By adding the
alkyl unit to the DNA guanine base, L-PAM induces an
abnormal link amongst DNA components, leading to the
of DNA
inhibition.** Regrettably, L-PAM cannot enter cell mem-

breakage and, ultimately, its synthesis
branes effortlessly due to its hydrophilic nature, represent-
ing a limitation for fully exerting its antineoplastic
potential. Conversely, melflufen, due to its high lipophili-
city, penetrates cancer cells quickly, undergoing hydrolysis
by aminopeptidases.*® Interestingly, CD13 is commonly
expressed in cancer cells,* and it exerts a central function
in affecting tumor cell development.** The significance of
CD13 aminopeptidase activity leading to improved mel-
flufen cytotoxic activity was described in numerous cell
types,*® including multiple myeloma.*’ Although CDI13
aminopeptidase was consistently validated as a melflufen

substrate, the overall evidence of its function in the
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Figure | Chemical structure and metabolism of melflufen (melphalan flufenamide) hydrochloride, a dipeptide prodrug of melphalan. Melflufen is metabolized into melphalan
and p-Fluorophenylalanine by aminopeptidases (AP) inside myeloma cells. Melflufen utilizes not only intracellular aminopeptidases (AP) but also esterases (ES) to release

a melphalan cytotoxic payload in neoplastic myeloma cells.

melflufen activity in MM is limited. It should be empha-
sized that a detailed study on aminopeptidase gene expres-
sion in myeloma revealed that some aminopeptidases were
highly expressed in MM.*® Moreover, the high expression
of some of these aminopeptidase genes, ie, X-prolyl ami-
nopeptidase 1 (XPNPEP1), Arginyl aminopeptidase
(RNPEP), Dipeptidyl peptidase 3 (DPP3), and Bleomycin
hydrolase (BLMH), was significantly associated with
shorter overall survival. More importantly, hydrolysis ana-
lysis demonstrated that melflufen is a substrate of Leucine
aminopeptidase 3 (LAP3), leukotriene A4 hydrolase
(LTA4H), arginyl aminopeptidase (RNPEP), other than
aminopeptidase N (ANPEP alias CD13), suggesting that

CD13 is not the unique melflufen target in MM. Finally,
the study of esterase expression in MM is becoming of
increasing interest due to the development of melflufen,
which utilizes not only intracellular aminopeptidases but
also and esterases to release a L-PAM cytotoxic payload in
neoplastic MM cells.*”#>47

Thus, because of the fast melflufen transport rate into
cells and, conversely, the gradual exit of L-PAM-free out-
side cells, a high intracellular-free L-PAM concentration is
achieved due to the intracellular cleavage. In other words,
treatment with melflufen efficiently results in the intracel-
lular trapping of L-PAM. Consequently, the melflufen
cytotoxic IC50-value is drastically lower (from 10 to 600-
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fold reduced) than L-PAM.*****? Furthermore, the in vitro
study of melflufen as well as of other melphalan-
containing dipeptide derivatives showed that factors (ie,
amino acid composition and sequence, and modifications
of the C- and N-termini of the dipeptide derivatives)
seemed to influence the anti-tumor pharmacologic weight
strongly, and at a small magnitude, the peptides’ lipophi-
licity, anyway superior to L-PAM. Overall, these data
indicated that both the chemical reactivity of melflufen
and its active biological interaction should be considered
to explain the ultimate antineoplastic result.*® Thus, dif-
inhibit
aminopeptidase,*® melflufen exploits increased aminopep-

ferently from earlier therapies aiming to
tidase activity in MM cells to selectively direct the alky-
lator into tumor cells.>® Accordingly, peptidase inhibition
experiments® showed that the aminopeptidase inhibitor
bestatin could block the prompt intracellular release of
free L-PAM following melflufen exposure, dropping its
accumulation and the consequent cellular toxicity.>
Remarkable, melflufen action is gained in half-hour of
in vitro exposure,®® thus quite independently on drug
exposure, which is clinically essential considering the
melflufen short half-life in humans.*

Pharmacokinetics assessment data were available for
29 patients undergoing 50 cycles of melflufen at a dose
ranging from 25 mg to 130 mg in a Phase I-II study on
cancer patients.’® Since melflufen is eliminated from per-
ipheral blood quickly after the intravenous administration,
any calculation on the elimination phase was prevented.
While melflufen peak concentration was frequently
detected just before the end of the drug infusion, Tmax
for L-PAM essentially happened 5-15 min after melflufen
infusion end. Thus, L-PAM’s delayed peak plasma con-
centrations were well-matched, assuming its massive for-
mation from melflufen, external of the plasma
compartment, following L-PAM dissemination back to
blood plasma. A fast transformation of melflufen to mel-
phalan was demonstrated by Cmax and AUC over the
infusion time 0-0.5 h, which was significantly greater for
melphalan.®® After the end of melflufen infusion, melpha-
lan plasma concentrations continue to increase for up to 10

minutes.

Preclinical Studies

Melflufen activity was tested against numerous tumor-
derived cell lines with fluctuating capability, ranging
from drug amount measurable in nM for small-cell lung
cancer compared with the pM for the non-small-cell lung

cancer cell line,”" with an overall average of half-maximal
inhibitory concentration (IC50) of 0.41 uM for both solid
and hematological cancer cells.”® Nevertheless, these data
demonstrated a significantly reduced average of IC50 of
melflufen compared to L-PAM (18 uM).**> More convin-
cing results were provided by the in vitro study of drug-
resistant neoplastic cell lines showing roughly 300-fold
increased effectiveness of melflufen than L-PAM.>

In vitro studies on primary neoplastic cells showed
breast cancer, ovarian cancer, and non-small cell lung
carcinoma samples to be more prone to the melflufen
cytotoxic effect than renal and colon cancers.*' Again,
the overall average L-PAM IC-50 was significantly higher,
ranging from a 75-fold increase for primary cells derived
from ovarian carcinoma to a 700-fold increase for very
aggressive breast tumor cells.*' Another set of experi-
ments showed a clear correlation between melflufen’s
cytotoxic effect and aminopeptidase activity levels in
osteosarcoma cells.”® Notably, high-CD13 expression was
linked to poor survival in osteosarcoma patients.>* Again,
the inhibition of this cytotoxic effect by bestatin, a general
aminopeptidase inhibitor, indicates the central role of ami-
nopeptidase activity is essential for melflufen’s anti-
osteosarcoma effect.”® Importantly, melflufen superior
cytotoxic activity was also proved in methotrexate- or
etoposide-resistant osteosarcoma cells, substantiating evi-
dence of its potential use in removing chemoresistant
neoplasia. Notably, the pre-treatment of osteosarcoma
cells with doxorubicin, which is able to up-regulate ami-
nopeptidase expression, synergy with melflufen cytotoxic
activity, supporting the rationale for a doxorubicin-
melflufen combined chemotherapy. Overall, these experi-
ments provided a strategy for targeting even osteosarcoma
cells with low CD13 expression, which is expected to be
less sensitive to melflufen as a single agent.>>

Considering the unquestionable role of L-PAM in the
treatment of MM, the studies understandably shifted to
myeloma cells. The in vitro analyses were pitted on three
different points. First, activity of aminopeptidases was
established in MM cell lines as well as the consequent
aminopeptidase-dependent melflufen cleavage.** Second,
it was demonstrated that the L-PAM-resistant subclone of
a myeloma cell-line RPMI-8226 and a doxorubicin-
resistant cell line were respectively nearby 10- and
2.5-fold more sensitive to melflufen due to a predictable
improved accumulation and exposure to the L-PAM.*° The
ways melflufen overcome the resistant mechanisms to
L-PAM are not fully elucidated, depending on their
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reduced DNA damage, the
S-transferase activity, and the cell-adhesion mediated

increased glutathione-

drug resistance.’®>’ Notably, differently from melflufen,
L-PAM positively modulates the DNA healing up-
regulating Ku80, which in turn repairs DNA double-
strand breaks in MM cells.®® Third, melflufen inhibits
myeloma cell migration induced by vascular endothelial
growth factor.* Finally, experiments on the in vivo effi-
cacy of melflufen using a human plasmacytoma MM.1S
xenograft mouse model showed significant inhibition of
myeloma tumor growth, prolonging mouse survival
consequently.44

These preclinical in vitro and in vivo reports suggest
that melflufen can induce faster, stronger, and permanent
DNA damage, thus overcoming L-PAM resistance in MM
cells. Together with the results mentioned above, the find-
ing that melflufen can generate synergism with the com-
monly used anti-myeloma drugs (ie, lenalidomide,
bortezomib, and dexamethasone)** have paved the way

for clinical trials in humans.

Clinical Studies

First-in-Human Phase 1-2 Trial

A prospective, first-in-human, dose-finding phase I/Ila
study was designed in patients with advanced and progres-
sive neoplasia, mainly breast cancer, ovarian cancer,

lymphoma, and lung cancer, deprived of any standard
treatment choices.”® Melflufen was administered in 45
patients as a 30 min intravenous infusion once every
three weeks for up to six cycles, to determine, in Phase
I part, the recommended Phase II dose of melflufen and,
after its achievement, the goals were to establish the mel-
flufen safety profile, assess the pharmacokinetic profile,
and investigate any evidence of tumor response. No dose-
limiting toxicities were observed at 25 and 50 mg, while at
higher doses, reversible neutropenia and thrombocytopenia
were the main dose-limiting toxicities, remarkably in
heavily treated patients. Therefore, the final recommended
phase II dose was fixed at 50 mg. A partial response was
documented in one ovarian cancer case, while 18 patients
achieved stable disease. Thus, the authors concluded that
melflufen could safely be administered to cancer patients
at a dose of 50mg every three weeks. The toxicity profile
was similar to alkylating agents.

Clinical Trials in Multiple Myeloma
Table 1 shows the main published trials involving RRMM
patients treated with melflufen.

The O-12-MI Trial
The O-12-M1 (NCT01897714) was an open-label, multi-
centre, international phase I/II study designed to establish

Table | The Main Published Trials Involving RRMM Patients Treated with Melflufen

Trial Schedule No of Median Median ORR | Median Safety Profile
Patients Prior Follow- (%) PFS
Therapies | Up (Months)
(Months)
O-12-Ml Melflufen + 45 (Phase 4 (2-14) 279 31 57 Grade 3/4 TRAEs: thrombocytopenia (58%),
(Phase I/11) dexamethasone | II; evaluable neutropenia (58%), anemia (42%); serious
(61, 62) for TRAEs: 27% (pneumonia 9%)
response)
HORIZON | Melflufen + 157 5(2-12) 14 29 42 Grade 3/4 TRAEs: neutropenia (79%),
(Phase ) dexamethasone thrombocytopenia (76%), anemia (43%);
(63) serious TRAEs: 49% (pneumonia 9%)
ANCHOR Melflufen + 33 2 (14 1.9 70 1.5 No DLTs grade 3/4 TRAEs: neutropenia
(Phase I/11) dexamethasone (58%), thrombocytopenia (55%), anemia
(64) + daratumumab (24%); serious TRAEs: 36% (influenza 9%)
Melflufen + 10 2.5 (1-4) NR 60 NR No DLTs grade 3/4 TRAEs:
dexamethasone thrombocytopenia (80%), neutropenia (60%),
+ bortezomib anemia (40%); serious TRAEs: 60%
(pneumonia 20%)

Abbreviations: No, number; ORR, overall response rate; PFS, progression-free survival; NR, not reported; DLT, dose-limiting toxicity; TRAE, treatment-related adverse

event.
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the dose and the schedule of melflufen in combination
with dexamethasone and of evaluating the response in
RRMM patients who were refractory to the last line of
therapy. Seventy-five heavily pretreated MM patients were
enrolled in this trial.'

In Phase 1 of the study, melflufen was administered
intravenously for 30 minutes at four dose levels (15, 25,
40, and 55 mg) combined with oral dexamethasone 40 mg
weekly 21-day cycles. Since 4 of 6 patients receiving
55 mg dose experienced Grade 4 dose-limiting hematolo-
gic toxicities, the recommended dose for expansion was
40 mg. In Phase 2, 58 patients were enrolled; 45 patients
received 40 mg melflufen on day 1 of each cycle plus
40 mg once-week dexamethasone in 21-day cycles, and 13
patients received single-agent 40 mg melflufen on day 1 of
each cycle. After the enrollment of the first 28 (62%)
patients in the combination cohort, the Data Safety
Monitoring Committee amended the protocol increasing
the cycle length to 28 days to allow the hematologic
recovery between cycles. Thus, the following 17 (38%)
patients received therapy with 28-day cycles.®'

The ORR [>partial response (PR)] was 31% (14/45
cases), with a median duration of response of 8.4 months.
The ORR was 41% among patients who received >2 doses
(14/34 cases) of study treatment. Patients who received
melflufen alone achieved an ORR of 8%. At a median
follow-up of 27.9 months, the median duration of response
(DOR) was 8.4 months, the median PFS was 5.7 months,
and the median overall survival (OS) was 20.7 months.®'
In a subsequent analysis, with a median follow-up of 46
months, the median OS was also 20.7 months, and the
median time-to-next treatment 7.9 months.®

The most common adverse events (AEs) were throm-
bocytopenia (73%), neutropenia (69%), anemia (64%),
pyrexia (40%), and asthenia (31%).

Serious AEs (SAEs) occurred in 38% of patients; the
most common SAE was pneumonia (11%). The most
common melflufen-related grade 3/4 AEs were most com-
monly reversible thrombocytopenia (58%) and neutrope-
nia (58%). Thus, the combination of melflufen and
dexamethasone was generally manageable in this setting
of heavily pretreated MM.®'

The HORIZON Trial (OP-106)

HORIZON (OP-106) is a pivotal, single-arm, multicenter,
Phase II study designed to evaluate the efficacy and safety
of melflufen and dexamethasone in heavily pretreated
RRMM patients refractory to pomalidomide and/or an

anti-CD38 monoclonal antibody.®® Patients received mel-
flufen 40 mg intravenously on day 1 of each 28-day cycle
plus oral dexamethasone (40 mg or 20 mg in patients older
than 75 years, weakly). One hundred and fifty-seven
patients were enrolled. The median age was 65 years; the
median of prior lines of therapy was 5. Of 157 patients,
119 (75.8%) cases were triple-class-refractory, and 97%
were refractory to treatment in the last line. The ORR was
29%, with 26% in the triple-class-refractory setting. At
a median follow-up of 14 months, the median duration of
response, median progression-free survival, and median
overall survival were 5.5 months, 4.2 months, and 11.6
months, respectively. The most common Grade 3/4 treat-
ment-emergent AE was hematologic events: neutropenia
(79%), thrombocytopenia (76%), and anemia (43%), while
the most common grade 3/4 nonhematologic AE was
pneumonia (10%).%

This trial, as well as the O-12-M1, confirmed the
clinical efficacy and manageable safety profile of melfiu-
fen and dexamethasone combination in heavily pretreated
RRMM  patients, those with
refractory.®?

including triple-class-

The ANCHOR Trial (OP-104)

Based on the assumption that daratumumab and bortezo-
mib have a non-overlapping mechanism of action to mel-
flufen, the ANCHOR trial (OP-104; NCT03481556) has
been designed. This Phase I/II study described the safety
and the efficacy of the association melflufen/dexametha-
sone in combinations with daratumumab or bortezomib in
RRMM patients.®* Eligible patients had to be refractory to
an IMiD and/or a proteasome inhibitor (only applies to
patients in the daratumumab cohort) and have received 1—
4 prior lines of therapy. Patients assigned to the daratumu-
mab arm could not have received prior anti-CD38 mAb
therapy. Melflufen was administered intravenously at the
dose of 30 or 40 mg on day 1 of each 28-day cycle. In the
proteasome inhibitor cohort, bortezomib was administered
subcutaneously at the dose of 1.3 mg/m2 and dexametha-
sone 20 mg (12 mg if aged >75 years) on days 1, 4, 8, and
11 + dexamethasone 40 mg (20 mg if aged >75 years) on
days 15 and 22. In the daratumumab cohort, daratumumab
was administered intravenously at the dose of 16 mg/kg
once weekly (8 doses), subsequently every 2 weeks (8
doses), finally every 4 weeks in combination with dexa-
methasone at the dose of 40 mg (20 mg if aged >75 years)
weekly. Out of 43 enrolled patients, 10 melflufen (30 mg,
n=3; 40 mg, n=7) in combination with bortezomib and
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dexamethasone, and 33 received melflufen (30 mg, n=6;
40 mg, n=27) in combination with daratumumab and
dexamethasone.®*

The ten patients enrolled in the bortezomib cohort
showed a median age of 71 years and a median number
of prior lines of 2.5. Forty% of cases had a high-risk
cytogenetic; 70% were refractory to the last line of ther-
apy, and 30% underwent ASCT. No dose-limiting toxici-
ties were observed. The ORR was 60%, with 3 patients
achieving a VGPR and 3 a PR. PFS data were not
reported. The most common grade 3/4 treatment-related
AEs were clinically manageable hematologic events:
thrombocytopenia (80%), neutropenia (60%), and anemia
(40%), while grade 3/4 nonhematologic treatment-related
AEs were uncommon. A serious treatment-related AEs
was observed in 6 (60%) patients, most commonly pneu-
monia (20%).%

The 33 patients enrolled in the daratumumab cohort
showed a median age of 64 years and a median number
of prior lines of 2. Forty-two% of patients showed
a high-risk cytogenetic; 61% were refractory to the last
line of therapy, and 79% received ASCT. No dose-
limiting toxicities were reported. The ORR was 70%,
with 1 patient achieving a stringent complete response,
1 a complete response, 10 very good partial responses
(VGPRs), and 11 a PR. At a median follow-up of 11.9
months, the median PFS was 11.5 months (95% CI,
6.7-not reached [NR]). The median duration of response
was 12.5 months (95% CI, 8.3-NR). Also, in this arm, the
most common grade 3/4 treatment-related AEs were
hematologic events: neutropenia (58%), thrombocytope-
nia (55%), and anemia (24%), while grade 3/4 nonhema-
tologic treatment-related AEs were uncommon. A serious
treatment-related AEs was observed in 20 (36%) patients,
most commonly infectious diseases. Influenza in 9% of
cases, pneumonia, parainfluenza virus infection, and feb-
rile neutropenia in 6% each. These preliminary results
showed as both triplet regimens have encouraging activ-
ity in heavily pretreated RRMM and were well
tolerated.®*

Additional Clinical Development

OCEAN Trial

OCEAN trial (OP-103; NCT03151811) is a randomized,
head-to-head, superiority, open-label, global Phase III
study designed to evaluate the safety and the efficacy of
melflufen plus dexamethasone versus pomalidomide plus

dexamethasone in RRMM patients who have received 2—4
previous lines of therapy and are refractory to both lena-
lidomide and their last treatment.** The first participant
was randomized into this trial study in June 2017. The
study has a projected completion date of March 2022.%
However, in May 2021, a press release announced that
according to the Independent Review Committee
Assessment, melflufen was non-inferior to pomalidomide
on the primary endpoint of PFS, with a Hazard Ratio of
0.817 in favor of melflufen. The ORR was 32.1% for
melflufen versus 26.5% for pomalidomide. Moreover, the
melflufen safety profile was in line with previous studies.
Finally, melflufen and pomalidomide had similar disconti-

nuation rates due to AEs (https://www.oncopeptides.com/

en/media/press-releases).

BRIDGE Trial

BRIDGE (OP-107; NCT03639610), a multicenter Phase II
study, aimed to evaluate the pharmacokinetics, the safety,
and the efficacy of melflufen plus dexamethasone in
RRMM patients. Among the inclusion criteria, patients
must have received at least two lines of treatment and
have a renal impairment.®® Patients with a renal function
(evaluated by creatinine clearance by Cockcroft-Gault for-
mula) between 30 and 45 mL/min were allocated to cohort
1, and those between 15 and 30 mL/min to cohort 2. The
study started in August 2018 and will include up to 25
patients. The last patient is expected to be enrolled in
March 2021. Since renal impairment is a common com-
plication of MM patients,®” the BRIDGE study will
demonstrate how melflufen can be used in the setting of
RRMM patients with renal insufficiency.®®

LIGHTHOUSE Trial

LIGHTHOUSE (OP-108) is a multicenter, randomized,
open-label, Phase 3 study comparing the efficacy and
safety of melflufen and dexamethasone in combination
with subcutaneous daratumumab versus subcutaneous dar-
atumumab in RRMM patients’ double refractory (or intol-
erant) to an IMiD and a PI or who have received >3 prior
lines of therapy including an IMiD and a PL°® This trial
has been designed to confirm the preliminary results of the
ANCHOR study for the association between melflufen,
daratumumab, and dexamethasone in a cohort of RRMM
patients who showed similar characteristics to that of the

indication for daratumumab monotherapy.68
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Safety and Tolerability

Since RRMM patients showed a reduced bone marrow
reserve due to both MM disease and side effects of previous
lines of therapy, the hematological toxicity during melflufen
treatment is most common.®? Given that cytopenias are the
most common toxicities in patients treated with melflufen,
monitoring for these and providing appropriate management
and supportive care with growth factor support and transfu-
sions are recommended.®'®* Although melflufen recognizes
an alkylator-dependent mechanism of action, it does not seem

to cause alopecia and clinically significant mucositis.®'®*

Regulatory Status

In February 2021, the US FDA has approved melflufen in
combination with dexamethasone for the treatment of adults
with RRMM already exposed at least to four lines of therapy
and refractory minimum to one proteasome inhibitor, one
immunomodulatory agent, and one CD-38 directed mono-
clonal antibody. In April 2021, an application to the
European Medicines Agency for conditional marketing
authorization of melflufen in Europe has been submitted.*®

Conclusion

Although both patients and hematologists settle the con-
venience of effective therapeutic algorithms, the heteroge-
neity of MM also imposes challenges. In this respect,
despite continuous therapeutic improvements, some
patients still experience shortened responses to therapy,
recurrent relapses, and short overall survival. The majority
of them are likely to be triple-class refractory in the course
of the disease, having already exploited triplet or quad-
ruplet combinations of effective agents.

The FDA has granted approval to melflufen in com-
bination with dexamethasone for RRMM patients, who
have received at least four prior lines of therapy, and
refractory to at least one proteasome inhibitor, one
immunomodulatory agent, and one anti-CD38 monoclo-
nal antibody.’® Furthermore, combination therapy with
other standard treatments, ie, bortezomib and daratumu-
mab (ANCHOR trial), remarkably performed.®* Finally,
future trials (LIGHTHOUSE trial or OCEAN trial) are
ongoing to confirm, in agreement with primary analysis,
clinically meaningful usefulness results as well as safety
profiles of the above-mentioned therapeutic combina-
tions. The absence of alopecia and of clinically signifi-
cant mucositis, and the low infection rate are far
considered trivial aspects. This notion is crucial in the

present era in which novel therapies have to be applied
in patients already experiencing multiple lines of treat-
ment. Ultimately, melflufen increases the list of novel
treatments, with more problematic in terms of toxicity,
such as panobinostat®® and belantamab mafodotin,'®"°
potentially exploitable in heavily pretreated RRMM

patients.
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