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Abstract: Multiple myeloma (MM) represents an incurable hematologic malignancy. Despite
significant advances over the past decade, with the advent of multiple new classes of anti-
myeloma agents, including immunomodulatory drugs, proteasome inhibitors and monoclonal
antibodies, patients ultimately relapse. Selinexor is a first-in-class exportin-1 inhibitor

with activity in these multiply relapsed and refractory patients. Although the current Food

and Drug Administration (FDA] approval is for the doublet of Selinexor in combination with
dexamethasone, ongoing clinical trials are evaluating a number of combination regimens.
These triplet and quadruplet, selinexor-based, regimens are showing significant activity in
“triple-class” refractory patients. With appropriate combination drug choice, drug dosing, and
supportive measures, patients with previously no viable options for therapy, now have multiple

potential regimens to control their disease.
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Introduction

Despite ongoing improvements in outcomes in
the treatment of multiple myeloma (MM), the
disease remains incurable. Most recent data from
the Surveillance, Epidemiology, and End Results
Program (SEER) database reveals a 5-year sur-
vival rate of 52.2% for patients diagnosed between
2009 and 2015.1 Current standards (both in the
upfront and the relapsed/refractory settings) uti-
lize combinations of immunomodulatory drugs
(IMIDs), proteasome inhibitors (PIs), and mono-
clonal antibodies (MABs). Despite high-level
responses, ultimately patients become refractory
to these drugs and are termed “triple-class refrac-
tory”. Selinexor has emerged as a standard
approach in this setting.

Selinexor is an oral, first-in-class, slowly reversi-
ble, potent selective inhibitor of nuclear export
(SINE) compound that specifically blocks expor-
tin 1 (XPO1) (see Figure 1). This mechanism of
action is applicable across a variety of tumor
types. Tumor reduction and increased survival
was observed at doses of selinexor 15 through
60 mg/m? (5 through 20 mg/kg) in mouse models
of hematological and solid tumors. In addition,
marked synergy was observed when selinexor was

combined with a variety of chemotherapies and
targeted therapies.? On 3 July 2019, the United
States Food and Drug Administration (FDA)
granted accelerated approval to Selinexor in com-
bination with dexamethasone for adult patients
with relapsed or refractory multiple myeloma
(RRMM) who have received at least four prior
therapies and whose disease is refractory to at
least two proteasome inhibitors, at least two
immunomodulatory agents, and an anti-CD38
monoclonal antibody.?

Preclinical

Exportin-1 (XPO1) is overexpressed in a large
variety of malignancies, including MM, as well as
in a variety of solid and liquid tumors. XPO1
expression generally correlates with advanced dis-
ease, resistance to therapy, and poor survival.
XPO1 exports tumor suppressor proteins and
growth regulatory proteins out of the nucleus.
XPO1 also regulates cytoplasmic localization,
and, in turn, translation of key proto oncogenic
(i.e., myc) that complex with the cargo protein,
eukaryotic initiation factor 4E (eIF4E). In addi-
tion, XPO1 is involved in regulating nuclear lev-
els of the glucocorticoid receptor (GR).
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No Inhibition of Nuclear Export
Tumor suppressor proteins removed from nucleus

Selinexor Inhibits Nuclear Export
Tumor suppressor proteins remain in nucleus

« Upregulation of glucocorticoid receptor expression and activity
« Cell-cycle arrest
+ Apoptosis

XPO1

oh ¥ b -
. )" e
gg$§§§§§§§§§§§§§§§#§§§§

Nucleoplasm )
I IMP

XPO1

Cargo

— | Cargo P,
Cargo

< Cargo

;| Cargo /

XPO1

Figure 1. Selinexor and nuclear export.
IMP, importin; NPC, nuclear pore complex; XPO1, exportin 1.

Inhibition of XPO1 by selinexor promotes apop-
tosis in malignant cells by blocking each of the
above XPOl-mediated mechanisms. Normal
cells undergo reversible cell cycle arrest following
inhibition of XPO1, and recover when the block
is removed. Selinexor is orally bioavailable, with a
half-life (t%2) of approximately 6—8h. Following
administration, pharmacokinetic (PK) and phar-
macodynamic (PD) data revealed XPO1 mRNA
induction and nuclear retention of tumor sup-
pressor proteins such as p53, with a concomitant
increase in apoptotic markers.

Selinexor in the treatment of relapsed
myeloma: STORM

Selinexor’s first FDA approval was in combina-
tion with dexamethasone in heavily pretreated
myeloma patients. This was based on the STORM
(Selinexor in the Treatment of Relapsed
Myeloma) trial.# In this study, a total of 122
patients were included in the modified intention-
to-treat population (primary analysis), and 123
were included in the safety population. The
median age was 65 years, and the median number
of previous regimens was 7; a total of 53% of the
patients had high-risk cytogenetic abnormalities.
A partial response or better was observed in 26%
of patients, including two stringent complete
responses. The clinical benefit rate (CBR; mini-
mal response or better) was 39%. The median
duration of response was 4.4months, median
progression-free survival (PFS) was 3.7 months,
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and median overall survival was 8.6 months. For
patients achieving a molecular response (MR) or
better, the medial overall survival was 15.6 months.

Fatigue, nausea, and decreased appetite were com-
mon, and were typically grade 1 or 2 (grade 3
events were noted in up to 25% of patients, and no
grade 4 events were reported). Thrombocytopenia
occurred in 73% of patients (grade 3 in 25% and
grade 4 in 33%). Thrombocytopenia led to bleed-
ing events of grade 3 or higher in six patients. In
total, 18% of patients discontinued therapy due to
Selinexor-related adverse events.

In this study, the dosing schema was 80mg
(orally) days1 and 3 of each week, along with
20mg of dexamethasone administered prior to
each dose of Selinexor. In order to achieve clini-
cally relevant responses (as well as response rates
needed to ensure FDA approval) the doublet
attempts to achieve maximal cell kill in this refrac-
tory patient population through twice weekly dos-
ing. Of note, the population studied in STORM
had not only extremely refractory disease but rap-
idly progressive disease as well, with an average
22% increase in measurable disease burden
between screening and cycle 1/day 1 of dosing. In
order to gain disease control in this kinetically
aggressive state, an aggressive dosing strategy was
needed. The twice weekly approach amounts to a
cumulative dose of 160mg per week. This is in
contrast to the weekly dosing strategies in triplet
combinations, which average 60-100 mg total per
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week. As a result of this approach, dose reduc-
tions were frequent. Dose reductions could be
achieved either through dose, as well as schedule,
modification. The first dose reduction could
either be dropping from 80mg to 60mg on a
twice-weekly schedule or switching to a weekly
schedule at 100mg. The FDA package insert ulti-
mately reflects the latter approach.?> This stems
from the early clinical experience of the improved
tolerability at once weekly versus twice weekly
dosing.

Weekly dosing provides a number of advantages.
XPOI1 inhibition can negatively affect throm-
bopoietin (TPO) pathways. As such, TPO-
mimetics may be needed to manage platelet
counts. Anecdotally, the weekly dosing schedule
allows for better platelet control with TPO-
mimetics. Furthermore, non-hematologic adverse
events appear to be muted with weekly dosing. In
turn, the combination trials with selinexor based
triplet regimens utilized weekly dosing.

In general, therapies in myeloma are initially
studied in the advanced disease setting and as sin-
gle agents (+/— the addition of corticosteroids).
Over time, earlier utilization, as well as rationale
combinations, lead to enhanced response rates.
The utilization of SINE-based doublet therapy in
the advanced setting provides several distinct
advantaged. Firstly, it provides an “all oral” ther-
apy for patients who may have limited perfor-
mance status. Secondly, advanced myeloma
patients often have chronic toxicities stemming
from prior treatments. As this may provide a rela-
tive contra-indication for re-retreatment with
therapies of previously utilized mechanisms of
action (i.e., immunomodulatory drugs and pro-
teasome inhibitors), this class of agent is unique
with a different toxicity profile. Of note, there was
no significant neuropathic toxicity signal, which
can affect many heavily pre-treated patients.

Bortezomib, selinexor, and dexamethasone

in patients with multiple myeloma: BOSTON
study

There are a number of ongoing clinical trials eval-
uating the efficacy and toxicity of combining
Selinexor with other standard therapies in mye-
loma (Table1). The BOSTON study is evaluat-
ing Bortezomib, Selinexor, and Dexamethasone
in patients with MM. This ongoing phaseIIl

study is comparing the SVd regimen with Vd.
Preclinical studies have shown synergistic antimy-
eloma activity between selinexor and proteasome
Inhibitors through suppression of NF-«B signal-
ing. This study utilizes a weekly dosing schedule
of Selinexor (100mg), bortezomib (1.3 mg/m?),
and dexamethasone (40mg). The results of this
registration trial are integral in the full FDA
approval of Selinexor.

The dosing schema for the BOSTON study was
derived from previous work by Bahlis er al.% In
this dose-escalation study, 42 patients were
enrolled; half of which were refractory to a PI.
The overall response rate (ORR) for the entire
population was 63%: 84% for PI nonrefractory
and 43% for Pl-refractory patients. The median
PFS for all patients was 9.0 months; 17.8 months
for PI nonrefractory, and 6.1 months for PI refrac-
tory. For patients treated at the recommended
phaselIl dose (RP2D), the ORR was 58% with a
CBR: =MR of 79%. These results are quite
impressive, understanding that the median num-
ber of prior lines was 3 (1-11). Most adverse
events were grade 1/2, and, overall, the regimen
was well tolerated. Furthermore, the weekly dos-
ing schedule was functionally well tolerated for
patients and avoided the need for multiple physi-
cian office visits in a given week. Of note, 86% of
the patients were previously exposed to borte-
zomib; however, the overall rate of peripheral
neuropathy was minimal, with only 5% of the
patients experiencing grade 2 neuropathy and no
grade 3 reported.

The combination of Selinexor with Bortezomib is
a clinically appealing regimen in the relapsed and
refractory patient. Although many patients are
treated with bortezomib in the upfront setting,
they are often not treated until toxicity or pro-
gression. Transplant-eligible patients move onto
stem cell transplant while still being sensitive to
the drug. Furthermore, transplant ineligible
patients are frequently treated either with lena-
lidomide and dexamethasone alone or treated
with an RVD-lite strategy,” and then transitioned
to long-term lenalidomide maintenance. In these
scenarios, the patient remains not only PI-sensitive
but bortezomib sensitive. In an early relapse set-
ting, this can be exploited given naiveté to the
SINE in combination with sensitivity to borte-
zomib. Later relapsed patients are frequently
treated with other agents, including carfilzomib,
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Table 1. Combination studies with Selinexor and standard therapies for Myeloma.

Regimen  Selinexor Dosing Dexamethasone Dose Concomitant Therapy Dose Clinical Trial
Dosing Frequency

Sd 80mg twice weekly 20 mg prior to each dose  n/a STORM | NCT02336815

of Selinexor (weekly

total: 40 mg)
Svd 100 mg once weekly 40 mg weekly Bortezomib 1.3 mg/m? BOSTON | NCT03110562
SRd 60mg once weekly 40 mg weekly Lenalidomide 25mg STOMP | NCT02343042
SPd 60mg once weekly 40 mg weekly Pomalidomide 4 mg STOMP | NCT02343042
SDd 100 mg once weekly 40 mg weekly Daratumumab 16 mg/kg STOMP | NCT02343042
SKd 100 mg once weekly  40mg (total weekly dose)  Carfilzomib 56 mg/m? (weekly] ~ STOMP | NCT02343042
SVDd 100 mg once weekly 40 mg weekly Bortezomib 1.3mg/mz2. | SELIBORDARA |

Daratumumab 16 mg/kg NCT03589222
S-doxil-d  varied once/twice 40 mg weekly Liposomal Doxorubicin: dose NCT02186834
weekly escalation

Sid varied twice weekly 40 mg weekly Ixazomib: dose escalation NCT02831686

S= Selinexor, V: Bortezomib, R: Lenalidomide, P: Pomalidomide, D: Daratumumab, d: dexamethasone. |: Ixazomib

pomalidomide, and daratumumab. A significant
number of these patients do not receive borte-
zomib-based therapy in the earlier relapses. As
there are some differences (albeit with significant
overlap) between the mechanisms of resistance
between bortezomib and carfilzomib,® there has
been anecdotal experience of clinical responses
with bortezomib-based therapies in carfilzomib-
exposed and refractory patients. This allows for
further potential benefit of the SVd combination
in this PI-refractory group. Furthermore, there is
laboratory evidence of XPO1 inhibition overcom-
ing PI resistance through inactivation of the
NFkB pathway by IkBa.® This was seen in
patients refractory to both bortezomib as well as
carfilzomib.

In March of 2020, topline data was released
from the ongoing BOSTON study. The study
met its primary endpoint of a statistically signifi-
cant increase in PFS with median durations of
13.93 months in the SVd arm compared with
9.46 months in the Vd arm. This translates to a
4.47 month (47%) increase in median PFS
(hazard ratio=0.70; p=0.0066).1° Further fol-
low up is expected later in the year to be pre-
sented at the larger hematology and oncology
annual meetings.

Selinexor and backbone treatments of MM
patients: STOMP study

Selinexor’s initial approval is congruent with the
typical pathway for new myeloma drugs. In gen-
eral, new therapies for myeloma are initially
approved (in combination with steroids) in
patients with no standard-of-care options.
Following this initial approval, anti-myeloma
therapies are studied in combination trials. These
studies typically utilize the novel therapy in three
and four drug combinations, along with previ-
ously approved therapies. In turn, the STOMP
trial is a multi-arm study evaluating three-drug
regimens involving Selinexor in combination with
IMIDs, Pls, and MAbs (Figure 2).

Extensive pre-clinical studies have been performed
to evaluate the synergy between XPO1 inhibition
and already established anti-myeloma therapies
(Table2). KPT-185, an XPO1l-inhibitor demon-
strated synergistically induced cytotoxicity in
myeloma cell lines when combined with IMIDs,
PIs, corticosteroids as well as melphalan.!!

The combination of SINE and carfilzomib has
been studied extensively, in both pre-clinical as
well as clinical settings. The pre-clinical work has
shown three distinct findings in myeloma cell
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SRd SPd svd SKd SDd
Sel: 60mg QW Sel: 60-80 mg QW Sel: 100mg QW Sel: 80-100mg QW Sel: 100mg QW
Rev: 25mg QD Pom: 2-4mg QD Vel: 1.3mg/m? QW Kyp: 56-70mg/m? QW Dar: 16mg/kg QW
Dex: 40mg QW Dex: 40mg QW Dex: 40mg QW Dex: 40mg QW Dex: 40mg QW
(or 20mg BIW)

S/Sel: Selinexor. R/Rev: Revlimid, d/Dex: Dexamethason, V/Vel: Velcade, K/Kyp: Kyprolis, D/Dar: Darzalex

Figure 2. Sel and backbone treatments of MM patients: study schema.
D/Dar, Darzalex; d/Dex, dexamethasone; K/Kyp, Kyprolis; MM, multiple myeloma; S/Sel, Selinexor; R/Rev, Revlimid; V/Vel,

Velcade..

lines when these agents are given in concert with
one another.!?

1. Reduced Bcl-2 expression and cleavage and
inactivation of Akt, two pro-survival regula-
tors of apoptosis and autophagy.

2. Intracellular membrane-associated aggre-
gation of active caspases, which depend on
caspase-10 protease activity.

3. Novel association of caspase-10 and
autophagy-associated proteins p62 and
LC3 II, which may prime activation of the
caspase cascade.

The combination of Selinexor, Carfilzomib, and
dexamethasone (SKd) is one of the regimens
being studied in the multi-arm STOMP trial. The
data from a separate phasel trial has been pub-
lished previously. The RP2D of twice-weekly SKd
was selinexor 60mg, carfilzomib 20/27 mg/m?2,
and dexamethasone 20mg. This was a heavily
pretreated group of patients with a median of four
lines of prior therapy (range 2—10). Most patients
were dual-class refractory/quad-exposed (81%).
Across the entire cohort of patients, the median
PFS was 3.7months, and overall survival was
22.4months. The CBR was 71% with an accept-
able toxicity profile. The majority of the adverse
events were grade 1/2 and mostly hematologic,
with fatigue, nausea, and dyspnea comprising the
most common non-hematologic issues.!3

Following the results of the A.R.R.O.W. study,!4
many combination regimens have explored the
use of weekly carfilzomib dosing. In turn, the
STOMP study is evaluating this approach in
combination with Selinexor. The RP2D of this
approach is weekly Selinexor at 80mg, with
weekly carfilzomib dosed at 56 mg/m?2. Data from

this SKd group was presented at the 2019
European Hematology Association (EHA) meet-
ing. The results presented showed an ORR of
78%, with a 78% CBR in patients with a median
of 4 prior lines of therapy (range 2-8).1> Overall,
this approach was well tolerated, and resulted in
rapid reductions in disease burden. Longer follow
up will elucidate the broader applicability of
weekly SKd.

Given the favorable efficacy and toxicity profile of
daratumumab, this agent has been studied as an
adjunct to numerous standard of care regimens.
The combination of Daratumumab, Selinexor,
Dexamethasone (SDd) is one of the arms in the
STOMP trial, and the data available shows this to
be an extremely promising option. Gasparetto
et al. presented data at the 2019 EHA meeting
showing the results from the first 34 patients.
These patients had a median number of 3 prior
therapies (2-10). Some patients had already
received daratumumab-based therapy. The ORR
for the entire population was 69%, with a 73%
ORR in the daratumumab naive group. The CBR
was 81% and 87%, respectively. At the time of
this data-cut, the median duration of response
(DOR) and PFS had not yet been reached. The
RP2D is Selinexor 100 mg weekly, Daratumumab
16 mg/kg, and dexamethasone 40mg weekly.!°
The regimen was well tolerated, with expected
hematologic toxicities and manageable constitu-
tional and gastrointestinal adverse events.

As Selinexor is an oral chemotherapeutic, combi-
nations with other oral anti-myeloma therapies is
highly coveted by both physicians and patients.
IMIDs (thalidomide, lenalidomide, and poma-
lidomide) have been the backbone of many thera-
piesin myeloma. Recent data with the combination
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Table 2. Activity of selinexor in combination with established myeloma therapies in cell lines.

Cell line(s) Drugl(s) added Model Effect Reference
MM1.S Dexamethasone in vitro, invivo  Synergistic Argueta et al.
MM1.S Dexamethasone in vitro Additive/Synergistic Chen et al.2
MM1.S Dexamethasone in vivo Synergistic Chenetal’
MM1.S Dexamethasone in vitro Synergistic Landesman et al.*
MM1.S Lenalidomide in vivo Synergistic Carlson et al.®
MM1.S Bortezomib in vivo Additive Muz etal.®
H929, RPMI-8226, U266B1 Bortezomib, Carfilzomib in vitro Synergistic Turner et al.”
U266, RPMI-8226 Bortezomib, Carfilzomib in vitro, in vivo Synergistic Turner et al.8
Primary bone marrow mononuclear Carfilzomib in vitro Synergistic Rosebeck et al.?
cells

H929, RPMI-8226 Doxorubicin, Bortezomib,  invitro, exvivo ~ Synergistic Turner et al.1°

U266, RPMI-8226, Patient MM cells

Carfilzomib

Ixazomib

in vitro, in vivo

Additive/Synergistic

Turner et al.M

MM1.S, H929 Panobinostat in vitro Synergistic Elloul et al.12
RPMI-8226, U266, H929, patient MM Melphalan in vitro, ex vivo  Synergistic Cuietal™
cells

H929, RPMI-8226, U266 Melphalan in vitro, ex vivo  Synergistic Turner et al."%
H929, RPMI-8226, U266 Liposomal Doxorubicin in vitro, in vivo Synergistic Turner et al."®

'Argueta C, Kashyap T, Klebanov B, et al. Selinexor synergizes with dexamethasone to repress mTORC1 signaling and induce multiple myeloma cell

death. Oncotarget 2018; 9: 25529-25544.

2Chen C, Gutierrez M, Brown P, et al. Anti-tumor activity of selinexor (KPT-330), an oral selective inhibitor of nuclear export (SINE], +/-
dexamethasone in multiple myeloma preclinical models & translation in patents with multiple myeloma. Presented at the European Hematology
Association 2014 Annual Meeting, Lombardy, Italy. Abstract P953.
3Chen C, Gutierrez M, Siegel DS, et al. Selinexor demonstrates marked synergy with dexamethasone (Sel-Dex] in preclinical models and in patients
with heavily pretreated refractory multiple myeloma (MM). Blood 2014; 124: 4773.
‘Landesman Y, Kashyap T, Klebanov B, et al. Selective inhibitor of nuclear export (SINE] compounds show synergistic anti-tumor activity in combination
with dexamethasone in multiple myeloma. Presented at the AACR 2015 Annual Meeting, Philadelphia, PA. Abstract 2074.
SCarlson R, et al. In Vitro and in vivo anti-multiple myeloma activity of selinexor (KPT-330), an oral selective inhibitor of nuclear export (Sine™)
compound, is enhanced through combination with standard anti-myeloma agents. Presented at the European School of Hematology: 2nd
International Conference on Multiple Myeloma, 7-9 November 2014, Athens, Greece. Abstract 2461.

®Muz B, Azab F, de la Puente P, et al. Selinexor overcomes hypoxia-induced drug resistance in multiple myeloma. Trans!( Oncol 2017; 10: 632-640.
"Turner JG, Dawson JL, Cubitt CL, et al. Combination therapy of human multiple myeloma using proteosome and CRM1 inhibitors. Presented at the
AACR 2013 Annual Meeting, Washington, DC. Abstract 2066.

8Turner JG, Kashyap T, Dawson JL, et al. XPO1 inhibitor combination therapy with bortezomib or carfilzomib induces nuclear localization of lkBa
and overcomes acquired proteasome inhibitor resistance in human multiple myeloma. Oncotarget 2016; 7: 78896-78909.

Rosebeck S, Alonge MM, Kandarpa M, et al. Synergistic myeloma cell death via novel intracellular activation of caspase-10-dependent apoptosis by
carfilzomib and selinexor. Mol Cancer Ther 2016; 15: 60-71.

Turner JG, Dawson J, Emmons MF, et al. CRM1 inhibition sensitizes drug resistant human myeloma cells to topoisomerase Il and proteasome
inhibitors both in vitro and ex vivo. J Cancer 2013; 4: 614-625.

"Turner JG, Dawson J, Bauer A, et al. Ixazomib combined with the nuclear export inhibitors selinexor or eltanexor for the treatment of multiple
myeloma. Presented at the AACR 2019 Annual Meeting, Atlanta, GA. Abstracts 285.

12E(loul S, Chang H, Klebanov B, et al. Synergistic antitumor effect of selinexor, a selective inhibitor of nuclear export (SINE) compound and
panobinostat in a mouse model of multiple myeloma. Presented at the AACR 2016 Annual Meeting, New Orleans, LA. Abstract 4720.

18Cui Y, Turner JG, Dawson JL, et al. The Synergistic Effect of Melphalan and XPO1 Inhibition in Pre-Clinical Models of Multiple Myeloma. Blood
2016; 128: 5662

1“Turner JG, Dawson JL, Grant S, et al. Melphalan and XPO1 inhibitor combination therapy for the treatment of multiple myeloma. Blood 2014; 124:
2084.

5Turner JG, Dawson JL, Grant S, et al. Treatment of acquired drug resistance in multiple myeloma by combination therapy with XPO1 and
topoisomerase Il inhibitors. J Hematol Oncol 2016; 9: 73.
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of Selinexor, pomalidomide, and dexamethasone
(SPAd) presented at the 2019 American Society of
Hematology (ASH) meeting was quite promising.
SPd was associated with an ORR of 58% and a
median PFS (mPFS) of 12.2 months in a popula-
tion with a median of 4 prior lines (range 2—13).
From a toxicity standpoint, there was <2% Grade
3/4 nausea, vomiting, diarrhea, weight decrease,
and decreased appetite.l” Although cross-trial
comparisons are inherently flawed, the ORR of
~60% 1is on par with previously published trials
with pomalidomide-based triplet regimens. The
ability, however, to provide an all oral triplet, is of
distinct advantage.

Future directions

Modern-day approvals for new therapies in MM
have typically been in combination with dexa-
methasone, and in the more advanced relapsed/
refractory setting. Over time, further studies eval-
uate the role of these new therapies in multi-drug
combinations as well as in earlier disease settings.
Triplet regimens have become a standard
approach in both the upfront and relapsed set-
tings. Recent data has shown a role for quadru-
plets in this setting with the Cassiopeia, Alcyone,
and Griffin trials.1820 The intra-patient clonal
heterogeneity of myeloma is one explanation for
the potential advantage of four-drug regimens
above the standard two- and three-drug approach.
Furthermore, heavily relapsed patients may
require this degree of therapy simply to control
their biologically aggressive and resistant disease.
The aforementioned trials have demonstrated not
only efficacy but an acceptable toxicity profile of
adding Daratumumab to a standard triplet regi-
men. To this end, the SELBORDARA trial is
seeking to take the BOSTON regimen and aug-
menting it with daratumumab. At the time of this
publication, there is no available data for subjects
treated with this approach. However, given the
non-overlapping toxicities of these agents, in con-
cert with the previous trials showing benefit from
the addition of daratumumab; the results of this
study are anxiously being awaited.

High-dose melphalan with autologous stem cell
transplantation remains a standard of care option
for younger and fitter patients. Throughout the
years, a number of studies have sought to improve
outcomes with the addition of other agents to mel-
phalan. To date, there has been insufficient data

to support any of these approaches outside of clin-
ical trials; as opposed to single-agent melphalan.
An ongoing trial is seeking to evaluate the poten-
tial benefit of combining selinexor with melphalan
for patients undergoing stem cell transplant
[ClinicalTrials.gov identifier: NCT02780609]. As
one of the main toxicities of selinexor is hemato-
logic, this concept allows for cytopenia mitigation
through subsequent stem cell infusion. Data from
the first 12 patients was presented at the 2019
ASH meeting. The combination with selinexor
80 mg po with high-dose melphalan at 100 mg/m?
on days —3 and —2 (RP2D) was well tolerated and
engraftment kinetics were not altered. Neutrophil
engraftment occurred within a median of 11 days,
and a platelet engraftment with a median of
15days.?! The phasell portion of the study is
ongoing.

To date there is no data (or active clinical trials)
evaluating the role of selinexor in newly diag-
nosed multiple myeloma. Furthermore, there is
no data on any potential impact on stem cells and
stem cell collection. That being said, this agent
has demonstrated significant activity in relapsed
patients. This is likely to be not only further
enhanced in a less refractory patient, but also
potentially better tolerated given the lack of prior
treatment-related toxicities. In addition, there
continues to be a subset of patients for whom
IMIDs are relatively or absolutely contra-indi-
cated. In this population, there may be a potential
to augment PIs and MADs to achieve deep remis-
sions, and to restore marrow health prior to stem
cell collection and transplantation.

Chimeric antigen receptor T-cell (CAR-T) ther-
apy is currently FDA-approved for certain types
of lymphoma and leukemia. Ongoing studies are
evaluating this modality in myeloma; with hopes
of approval within the coming year. Although
studies to date have been extremely encouraging
in regard to ORR and PFS in heavily pre-treated
patients, unfortunately most patients treated
with CAR-T in this setting ultimately relapse.
Although mechanisms of relapse and resistance
to CAR-T therapy are under active investigation,
appropriate clinical management of a post-CAR-
T relapse in MM is unknown. That being said,
two patients in the STORM study had under-
gone prior CAR-T therapy. Both these patients
achieved a PR with Selinexor plus dexametha-
sone. This represents the only published data of
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active therapy beyond CAR-T. As commercially
available BCMA-targeted CAR-T are likely to
entire clinical practice for MM within the next
year, an unfortunate consequence is the creation
of not only penta-refractory patients, but “hexa-
refractory” patients as well. These patients may
be able to be salvaged with Selinexor based
regimens.

Optimizing supportive care

Clinical success with selinexor, as with many
chemotherapeutic agents, lies in the appropriate
dosing, dose adjustment, and supportive care
details. To this end, the clinical trial and com-
mercial-use to date have provided a clear frame-
work for known potential toxicities and how to
manage them.

Dosing of Selinexor as a doublet (with dexameth-
asone) was initiated at 80 mg on a twice weekly
basis. This was done to maximize response in a
patient group with highly refractory and rapidly
worsening disease burden. In patients who are
treated with this doublet, the recommended
approach is to start out at the 80 mg twice weekly
dose, if/when significant toxicities are encoun-
tered, hold the drug and dose reduce to 100mg
weekly. For triplet combinations that already uti-
lize a weekly dosing schedule, the dose reductions
for toxicity are outlines in the package insert.

Hematologic toxicity/management is highly
important. There is a tropism for platelets and
thrombocytopenia is the main hematologic
adverse event. In patients with baseline treat-
ment and disease related cytopenias, aggressive
usage of TPO-mimetics may be needed to allow
continuation of effective dosing of drug. As the
drug itself my interact with TPO pathways,
there is anecdotal evidence that TPO-mimetics
are more effective with weekly as opposed to
twice weekly dosing. This, in part, drives some
of the clinical decision tree on dose reduction to
100mg weekly as opposed to 60mg twice
weekly. In general, our clinical experience has
shown better efficacy of TPO-mimetic dosing at
higher levels such as 10 mcg/kg of romiplostim
and 50-100mg of eltrombopag. Utilization of
erythropoietin stimulating agents (ESAs) to correct
anemia may help to both offset anemia-induced
fatigue and prevent the need for red blood cell
transfusion. Filgrastim and peg-filgrastim may

be given concomitantly with Selinexor as needed
to correct/prevent neutropenia and febrile
neutropenia.

Nausea was one of the most common non-hema-
tologic toxicities associated with Selinexor. Most
patients will require multiple anti-emetic agents
to properly manage these issues. This typically
includes prophylactic use of steroids and 5-HT?3
receptor antagonists. For those patients felt to be
at particularly high risk of chemotherapy induced
nausea and vomiting the use of olanzapine and
NKI1 receptor antagonists (such as rolapitant) are
recommended. For patients who experience
lower GI symptoms with diarrhea, loperamide
has been found to be quite effective.

Early trials with Selinexor revealed hyponatremia
a common electrolyte disturbance. The over-
whelming majority of this was found to be clini-
cally mild. Hydration status should be monitored
to be sure the patient is not becoming both salt
and water deplete. Sodium tablets and/or intrave-
nous saline may be needed in more severe cases.

Patients with advanced myeloma may suffer from
both treatment- and disease-related asthenia.
This is often multifactorial. General supportive
measures such as exercise (when applicable),
minimizing anemia (with ESAs and transfusions),
and sleep hygiene can be highly effective. For
those patients with more recalcitrant asthenia, the
use of stimulants such as methylphenidate (dosed
at 10mg daily) may be needed.

Conclusion

Selinexor represents a first-in-class SINE/anti-
myeloma agent. Any time a new mechanism of
action becomes clinically available, the number
of new therapeutic options for our patients
increases substantially. This results from the
ability to combine with other classes of agents,
and, in turn, yields numerous new options in the
relapsed and refractory setting. The approval of
the doublet with dexamethasone is simply the
beginning of the potential of this drug. Ongoing
clinical studies of triplet and quadruplet combi-
nations with Selinexor are extremely encourag-
ing, especially in heavily pretreated patients. The
results of the STOMP trial will help to elucidate
which combinations are optimal in specific
clinical scenarios.
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Optimization of dosing, dosing schedule, and
supportive measures are key to maximizing
response and tolerance, and, in turn, outcomes
with selinexor-based therapy. The key dose lim-
iting toxicities of the drug are cytopenias (most
notably thrombocytopenia), gastrointestinal
issues (nausea and anorexia), and asthenia.
Patients with pre-existing marrow compromise
and high risk for nausea may benefit from
aggressive prophylactic measures with growth
factors and anti-emetics respectively. As the
drug clearly has activity in heavily pretreated
patients, it represents one of the few agents that
may recapture relapsing disease in multi-class
resistant myeloma.
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