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ABSTRACT

Background: Selinexor (SEL) is a nuclear exportin 1 inhibitor that blocks the transport of nuclear proteins, including tumor
suppressors, to the cytoplasm. Preclinical data suggest that the combination of SEL with checkpoint blockade may result in
improved response to immunotherapy.

Methods: NCT02419495 was a multiarm phase IB study of SEL in combination with other standard regimens in patients with
advanced malignancies. Arm M utilized twice weekly oral SEL and intravenous nivolumab (NIVO). Arm N utilized weekly
oral SEL with NIVO plus ipilimumab (IPI). The primary objective of this study was to evaluate the safety of SEL +NIVO and
SEL + NIVO+IPI. Secondary objectives included determining the objective response rate (ORR) and progression-free survival
(PFS).

Results: Twenty-nine patients were enrolled in the study, of which 26 (90%) had clear cell RCC (ccRCC). Most patients (72%,
n=21) had prior systemic therapies. All patients (100%) developed at least one treatment-emergent adverse event, and 93% had
a treatment-related adverse event (TRAE). Grade >3 TRAE occurred in 31% of patients, including 10% with hyponatremia, 7%
with neutropenia, and 7% with thromboembolic events. At a median follow-up of 12.4 months, the ORR in 27 patients evaluable
for response was 19% (n=5). An additional 17 patients (63%) had stable disease (SD) as the best response. The median PFS for the
overall cohort was 14.5 months (95% CI 5.2-17.4 months; SEL + NIVO+IPI: 12.2 months, SEL + NIVO: 14.5 months). The median
overall survival was 27.8 months (95% CI 15.3-32.5; SEL + NIVO+IPI: unreached, SEL + NIVO: 21.3 months).

Conclusions: SEL in combination with NIVO or NIVO+IPI had a potentially favorable safety profile and showed modest clinical
activity in patients with advanced renal cell carcinoma.

Trial Registration: This clinical trial was registered on clinicaltrials.gov (NCT02419495)
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properly cited.
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1 | Introduction

The translocation of proteins, including tumor suppressor pro-
teins and growth-regulating oncoproteins, from the nucleus to
the cytoplasm is an essential process for normal cell functioning
and development. Exportins, a group of proteins responsible for
moving different molecules across the nuclear membrane, there-
fore play a key role in cellular homeostasis [1, 2]. Among these, ex-
portin 1 (XPO1) is one of the most extensively studied, facilitating
the transfer of more than 200 distinct proteins [3-7]. XPO1 over-
expression, can hence be associated with tumorigenesis due to
the upregulated transfer of tumor suppressor proteins to the cyto-
plasm [8]. This has been reported in multiple studies to drive poor
prognosis in both solid and hematological malignancies [1, 9-12].

Selective inhibitors of nuclear export (XPO1 inhibitors)
block the transport of proteins leading to the accumulation
and “re-activation” of tumor suppressor proteins within the
nucleus. Consequently, the translation of proto-oncogenes
is prevented, and the activity of the cell cycle checkpoint is
regained; which eventually results in tumor cell apoptosis.
Selinexor (KPT-330) is a potent oral XPO1 inhibitor that inhib-
its XPO1 by forming a covalent bond with the cysteine 528 res-
idue of the XPO1 cargo-binding pocket [13-16]. Preclinically,
Selinexor (SEL) led to tumor growth inhibition by blocking
the XPOl-mediated nuclear transport. In particular, renal
cell carcinoma (RCC) cell lines (ACHN and 786-0) showed
in vitro activity of SEL [17]. Furthermore, a xenograft mouse
model using ACHN cell line showed inhibition of tumor
growth when using SEL via increased nuclear localization of
p21 [17]. As a single agent, preclinical and early clinical trials
of SEL have demonstrated safety and clinical activity [13-16,
18-20]. Additionally, in immune-competent syngeneic mouse
models, SEL combined with immune checkpoint blockade
(ICB) resulted in a reduction of tumor burden via increased
effector-activated T cells, and NKT cells and reductions in
myeloid cells and T-regs (Figure 1) [21, 22]. This is probably
driven by suppressing the nuclear export of STAT3, NFATcl,
and other immunomodulatory molecules involved in the regu-
lation of immune checkpoints; which in turn leads to superior
efficacy of ICB [23, 24]. Notably, multiple therapeutic regi-
mens including ICB are currently approved in patients with
RCC given the promising results in clinical trials. However,
primary or secondary resistance to ICB remains a clinical
challenge necessitating the exploration of novel combinations
with possible clinical benefit [25]. Taken together, we hypoth-
esized that SEL combined with ICB is well tolerated and ac-
tive against RCC. Therefore, we designed a phase IB clinical
trial (NCT02419495) to investigate the safety of combined SEL
with ICB in advanced solid tumors. In this article, we report
the results from the RCC cohort.

2 | Patients and Methods
2.1 | Study Design and Treatment Plan

NCT02419495 was an open-label, multiarm, investigator-
initiated, single-center phase IB study of SEL with multiple

standard chemotherapy or ICB regimens in patients with ad-
vanced malignancies. The trial used a 343 design for dose
escalation and a “basket type” expansion. The primary objec-
tive was to determine the incidence of adverse events includ-
ing dose-limiting toxicities (DLTs), the maximum tolerated
dose (MTD), and the recommended Phase 2 dose (RP2D) of
SEL +NIVO and SEL +NIVO+IPI. Secondary objectives in-
cluded the evaluation of preliminary antitumor activity. The
MTD was defined as the highest dose level at which <33%
of patients had DLTs during the first treatment cycle. After
the MTD was determined, we performed dose expansion to
include additional patients at the MTD level. The study pro-
tocol including subsequent modifications was approved by
the Institutional Review Board at MD Anderson Cancer
Center and. All study-related procedures were conducted in
accordance with the Declaration of Helsinki, Good Clinical
Practice, and all local and federal regulatory guidelines. All
subjects provided written informed consent prior to study
enrollment.

Arm M utilized twice weekly oral SEL and intravenous
nivolumab (NIVO). SEL was given at a dose of 40mg twice a
week (dose level 1M, N=8) or 60mg twice a week (dose level
2M, N=11) with intravenous NIVO at a dose of 240mg every
2weeks or 480mg every 4weeks. Arm N utilized weekly oral
SEL with NIVO plus ipilimumab (IPI). SEL was given at a dose
of 60mg (dose level 1N, N=4) or 80mg (dose level 2N, N=6)
weekly with NIVO 3mg/kg x4 cycles then 480 mg Q4W plus IPI
1mg/kg Q3W for 4 cycles only.

2.2 | Patient Population

All patients had a histologically confirmed advanced or meta-
static solid cancer. Prior systemic therapy was not mandated,
and there was no limit to the number of previous lines of treat-
ment. All included patients had at least one measurable target le-
sion according to RECIST v1.1. Dose expansion was performed
in patients with advanced RCC. Included patients were required
to have adequate bone marrow, liver, and renal functions.
Patients with primary central nervous system (CNS) tumor or
active CNS involvement, residual toxicity from prior therapy
that has not resolved to < Grade 1 (excluding alopecia), prior
treatment with an agent targeting the exportin, or medical con-
ditions that could have affected safety or study outcomes were
excluded from this study.

2.3 | Assessments

Throughout the study and for 30days following the conclusion
of the treatment period, the occurrence of toxicities was mon-
itored in all included patients. Treatment-emergent adverse
events (TEAE) and treatment-related adverse events (TRAE)
were graded using the Common Terminology Criteria for
Adverse Events version 4.03 (CTCAE v4.03) A safety monitor-
ing committee consistently reviewed all safety data and made
consensus decisions during dose escalation. All patients had ra-
diographic disease assessment with computerized tomography
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FIGURE1 | Rationale for selinexor in combination with immunotherapy. (a) Selinexor leads to a buildup of tumor suppressors (e.g., p53, RB1, p21)
in the nucleus of malignant cells and reduce levels of oncogene products which drive cell growth. (b) The combination with immunotherapy may lead

to changes in the tumor microenvironment that enhances the response to immunotherapy. In a syngeneic mouse model of RCC, the combination of

selinexor with checkpoint blockade antibody resulted in reorganization of the tumor immune landscape, with increases in the total number of T cells,

effector and activated T cells, and NKT cells and reductions in myeloid cells and Tregs. Figure was made using tools from biorender.com.

(CT) or magnetic resonance imaging (MRI) scans using RECIST
v1.1 criteria every three cycles [26].

2.4 | Statistical Methods

Descriptive statistics were used to summarize TEAEs, TRAEs,
and antitumor activity. Objective response rate (ORR) was
defined as the proportion of patients with complete or partial
responses. Clinical benefit rate (CBR) was defined as the propor-
tion of patients with partial response or stable disease for longer
than 6 months. PFS was calculated from the time of treatment
initiation to the time of disease progression or death, whichever
occurred first, or off study. Patients who were alive and did not
progress were censored at the last follow-up or contact. Overall
survival (OS) was calculated from the time of treatment initi-
ation to the time of death. Alive patients were censored at the
last follow-up or contact. PFS and OS were estimated using
Kaplan-Meier analysis. All analyses were performed in SAS 9.4
(Cary, NC).

3 | Results
3.1 | Patient Characteristics

Between January 2017 and March 2021, 29 patients with RCC
were enrolled in our study (Table 1), including 3 (10%) patients
with nonclear cell RCC (high-grade sarcomatoid malignant neo-
plasm, poorly differentiated carcinoma with papillary features,
and renal medullary carcinoma). Ten patients were treated in
arm N with SEL+NIVO/IPI and 19 patients were treated in
arm M with SEL+NIVO (Figure 2). Twenty-five (86%) patients

were males and 7 (24%) were of non-White race. Median age at
treatment initiation (C1D1) was 64 (IQR 56-69) years. Twenty-
one patients (72%) had prior systemic therapy, including 9 (31%)
with a prior anti-PD-1/PD-L1. Sixteen (55%) patients had two or
more prior lines of therapy. During the dose escalation phase,
four patients were treated at dose level 1N, three patients were
treated at dose level 1M, six patients were treated at dose level
2N, and two patients were treated at dose level 2M. Fourteen
patients were treated in the expansion phase of arm M, five of
which were treated at dose level 1M and nine were treated at
dose level 2 M.

3.2 | Safety and Tolerability

Dose level 1 on arm M was considered the RP2D due to long-
term tolerability. All 29 patients had at least one TEAE (Table 2).
One patient died (Grade 5 TEAE) on study secondary to an un-
related adverse event of a blood clot. The most prevalent TEAEs
of any grade (Table 3) were nausea (79%), increased creatinine
(55%), anemia (52%), hyponatremia (52%), decreased platelets
(48%), fatigue (41%), vomiting (38%), decreased white blood cell
count (38%), hyperkalemia (34%), anorexia (31%), dyspnea (31%),
and aspartate aminotransferase increased (24%). The most prev-
alent TRAEs of any grade (Table 3) were nausea (72%), decreased
platelets (34%), fatigue (34%), vomiting (34%), hyponatremia
(31%), decreased white blood cell count (28%), anemia (24%), and
anorexia (24%). The most frequent Grade 3/4 TRAE were hypo-
natremia (10%), decreased neutrophil count (7%), and thrombo-
embolic events (7%). Eight (28%) patients reported having serious
adverse events (SAE), one of which (G3 transaminitis in a patient
who received SEL +NIVO) was deemed related to treatment in-
tervention (TRSAE) and led to discontinuation of therapy.
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TABLE1 | Summary of patient and clinical characteristics.

Treatment arm

All patients Selinexor + nivolumab + Selinexor + nivolumab

Characteristics (n=29) ipilimumab (n=10) (n=19)
Age at C1D1 (years)

Median 64.3 62.0 67.7

Range 30.7-79.0 41.7-73.8 30.7-79.0
Gender, n (%)

Male 25 (86) 7 (70) 18 (95)

Female 4(14) 3 (30) 1(5)
Race/ethnicity, n (%)

White 22 (76) 9 (90) 13 (68)

Hispanic/Latino 4(14) 0 4(21)

Black 2(7) 0 21

Unknown 1(3) 1(10) 0
ECOG performance status, n (%)

0 0 0 0

1 29 (100) 10 (100) 19 (100)
RCC histopathology, n (%)

Clear cell type 26 (90) 8 (80) 18 (95)

Renal medullary carcinoma 1(3) 0 1(5)

High-grade sarcomatoid 1(3) 1(10) 0

malignant neoplasm

Metastatic poorly 1(3) 1(10) 0

differentiated carcinoma w/

papillary features
Prior lines of systemic therapies, n (%)

0-1 13 (45) 8 (80) 5(26)

2-3 11 (38) 2(20) 9(47)

4-5 3(10) 0 3(16)

>5 2(7) 0 2(11)
Prior anti-PD-1/PD-L1 therapy, n (%)

No 20 (69) 8 (80) 12 (63)

Yes 9(31) 2 (20) 737)
Liver metastasis at baseline, n (%)

No 23(79) 10 (100) 13 (68)

Yes 6(21) 0 6(32)
Peritoneal metastasis at baseline, n (%)

No 27 (93) 9 (90) 18 (95)

Yes 2(7) 1(10) 1(5)

(Continues)
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TABLE1 | (Continued)
Treatment arm
All patients Selinexor + nivolumab + Selinexor + nivolumab

Characteristics (n=29) ipilimumab (n=10) (n=19)
Lung metastasis at baseline, n (%)

No 9(31) 3(30) 6(32)

Yes 20 (69) 7 (70) 13 (68)
Lymph node metastasis at baseline, n (%)

No 11 (38) 3(30) 8 (42)

Yes 18 (62) 7 (70) 11 (58)
Bone metastasis at baseline, n (%)

No 21(72) 7 (70) 14 (74)

Yes 8 (28) 3(30) 5(26)

Arm N: SEL+NIVO/IPI
(n=10)

Included patients

with metastatic RCC
(n=29)

Arm M: SEL+NIVO
(n=19)

FIGURE2 |
of 29 patients with metastatic RCC received treatment with selinexor

Included patients and different treatment groups. A total

in combination with nivolumab and ipilimumab (arm N; n=10) or
nivolumab monotherapy (arm M; n=19).

TABLE 2 | Summary of treatment-emergent adverse events.

3.3 | Antitumor Activity

At a median follow-up of 12.4months, 27 patients were evalu-
able for response (Table 4). Five patients (19%) achieved a par-
tial response (PR), 17 (63%) experienced stable disease (SD), and
five (19%) had progressive disease (PD). CBR was 65% (n=15).

Among the patients with ccRCC who received SEL + NIVO/IPI
as a first-line (1 L) therapy (N=4), all (100%) had SD as the best
overall response. Among the patients with ccRCC who received
SEL +NIVO as 1L (N=2), one patient achieved a confirmed PR
and the other experienced SD. The median number of cycles was
7 (range 1-20). Among evaluable patients who had a prior anti-
PD-1/L1 (N=38), one achieved PR (unconfirmed), four had SD,
and three had PD. Best overall tumor response among 27 eval-
uable patients is depicted in Figure 3. The median PFS for all

Treatment arm

All patients Selinexor + nivolumab + ipilimumab Selinexor +nivolumab
Measure, n (%) (n=29) (n=10) (n=19)
>1TEAE 29 (100) 10 (100) 19 (100)
>1TRAE 27 (93) 9 (90) 18 (95)
Grade 3/5 TEAE 18 (62) 6 (60) 12 (63)
Grade 3/5 TRAE 931 1(10) 8 (42)
SAE 8(28) 3(30) 5(26)
>1TRSAE 1(3) 0(0) 1(5)
Discontinued due to 0 0 0
>1TEAE

Abbreviations: SAE, serious adverse events; TEAE, treatment-emergent adverse events; TRAE, treatment-related adverse events; TRSAE, treatment-related serious

adverse events.
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TABLE 3

adverse events.

| Summary of treatment-emergent and treatment-related

TABLE 3 | (Continued)

TEAE TRAE
Adverse event, All Grades All Grades
n (%) grades 3/4/5 grades 3/4/5
Nausea 23 (79) 0 21(72) 0
Creatinine 16 (55) 0 4(14) 0
increased
Anemia 15(52)  3(10) 7(24) 103
Hyponatremia 15(52) 5(17) 9(31) 3(10)
Platelet count 14 (48) 0 10 (34) 0
decreased
Fatigue 12 (41) 2(7) 10 (34) 1(3)
Vomiting 11 (38) 0 10 (34) 0
White blood cell 11 (38) 2(7) 8(28) 1(3)
decreased
Hyperkalemia 10 (34) 0 1(3) 0
Anorexia 9 (31) 0 7 (24) 0
Dyspnea 9 (31) 0 0 0
Aspartate 7 (24) 2(7) 1(3) 0
aminotransferase
increased
Diarrhea 6 (21) 1(3) 3(10) 0
Dizziness 6(21) 0 1(3) 0
Hyperuricemia 6 (21) 0 1(3) 0
Neutrophil count 6 (21) 2(7) 5(17) 2(7)
decreased
Alanine 5(17) 2(7) 1(3) 0
aminotransferase
increased
Cough 5(17) 0 0 0
Hypophosphatemia 5(@17) 2(7) 0 0
Hypothyroidism 5(17) 0 0 0
Rash 5(17) 0 0 0
maculo-papular
Urinary frequency 5(17) 0 0 0
Blurred vision 4(14) 0 2(7) 0
Constipation 4(14) 0 1(3) 0
General disorders 4(14) 1(3) 1(3) 0
and administration
site conditions
Investigations— 4(14) 1(3) 0 0
Other
Lipase increased 4(14) 2(7) 1(3) 0

(Continues)

TEAE TRAE
Adverse event, All Grades All Grades
n (%) grades 3/4/5 grades 3/4/5
Thromboembolic 4(14) 4(14) 2(7) 2(7)
event
Weight loss 4(14) 0 2(7) 0
Adrenal 3(10) 2(7) 1(3) 1(3)
insufficiency
Cataract 3(10) 0 2(7) 0
Confusion 3(10) 0 2(7) 0
Fall 3(10) 0 0 0
Fever 3(10) 0 1(3) 0
Gastrointestinal 3(10) 0 0 0
disorders—Other,
specify
Hypomagnesemia 3(10) 0 0 0
Lymphocyte count 3(10) 0 0 0
decreased
Nasal congestion 3(10) 0 0 0
Serum amylase 3(10) 0 0 0
increased
Acute kidney 2(7) 1(3) 1(3) 1(3)
injury
Alkaline 2(7) 0 0 0
phosphatase
increased
Arthralgia 2(7) 1(3) 0 0
Back pain 2(7) 0 0 0
Blood bilirubin 2(7) 1(3) 0 0
increased
Chest wall pain 2(7) 1(3) 0 0
Dysgeusia 2(7) 0 2(7) 0
Flashing lights 2(7) 0 1(3) 0
Gait disturbance 2(7) 0 0 0
Headache 2(7) 0 1(3) 0
Hematuria 2(7) 0 0 0
Hyperglycemia 2(7) 1(3) 0 0
Hyperhidrosis 2(7) 0 1(3) 0
Hypocalcemia 2(7) 0 0 0
Infections and 2(7) 1(3) 0 0
infestations
Lung infection 2(7) 0 0 0
Myalgia 2(7) 0 0 0

(Continues)
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TABLE 3 | (Continued) TABLE 3 | (Continued)
TEAE TRAE TEAE TRAE
Adverse event, All Grades All Grades Adverse event, All Grades All Grades
n (%) grades 3/4/5 grades 3/4/5 n (%) grades 3/4/5 grades 3/4/5
Pain 2(7) 0 0 0 Hypokalemia 1(3) 0 0 0
Periorbital edema 2(7) 0 0 0 Hypotension 1(3) 0 1(3) 0
Peripheral sensory 2(7) 0 0 0 INR increased 1(3) 0 0 0
neuropathy Insomnia 1(3) 0 0 0
Proteinuria 2 0 0 0 Joint effusion 1(3) 1(3) 0 0
Pruritus 2(7) 0 0 0 Metabolism 1(3) 0 0 0
Respiratory, 2(7) 0 0 0 and nutrition
thoracic, and disorders—Other,
mediastinal specify
dlsor.ders—Other, Mucositis oral 1(3) 0 0 0
specify
. . Musculoskeletal 1(3) 0 0 0
Abdominal pain 1(3) 0 0 0 .
and connective
Activated partial 1(3) 0 0 0 tissue disorder—
thromboplastin Other, specify
time prolonged Nervous system 1(3) 0 0 0
Alopecia 1(3) 0 1(3) 0 disorders—Other,
Arthritis 1) 0 0 0 specify
Ataxia 13) 0 0 0 Pain in extremity 1(3) 0 0 0
Atrial fibrillation 1(3) 0 0 0 Pneumonitis 103 10) 0 0
Atrial flutter 103) 1) 0 0 Postnasal drip 103 0 0 0
Bruising 1) 0 0 0 Productive cough 1(3) 0 0 0
CPK increased 1) 0 0 0 Rash acneiform 1(3) 0 0 0
Chest 16) 0 0 0 Rfenal and urinary 1(3) 0 0 0
. . disorders—Other,
pain—cardiac .
specify
Chills 103 0 1(3) 0 )
Sepsis 1(3) 0 0 0
Dehydration 1(3) 0 1(3) 0 .
Skin and 1(3) 0 0 0
Delirium 13 0 103 0 subcutaneous
Dysphagia 103) 0 0 0 tissue disorders—
Other, specify
Edema face 1(3) 0 0 0
Somnolence 1(3) 0 0 0
Edema limbs 1(Q3) 0 0 0
Sore throat 1(3) 0 0 0
Endocrine 1(3) 1(3) 0 0
disorders—Other, Stroke 13 0 13 0
specify Surgical 1(3) 1(3) 0 0
Flank pain 1(3) 0 0 0 and medical
procedures—
Generalized muscle 1(3) 0 0 0 Other, specify
weakness
Syncope 1(3) 1(3) 0 0
Hypercalcemia 1(3) 0 0 0
Urinary retention 1(3) 0 0 0
Hyperthyroidism 1(3) 0 0 0
Urinary tract 1(3) 1(3) 0 0
Hypoalbuminemia 1(3) 0 0 0 infection
Hypoglycemia 13 0 0 0 Urinary tract pain 1(3) 0 0 0
(Continues) Vertigo 1(3) 0 0 0
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TABLE 4 | Summary of best overall response.

Treatment arm

Measure All patients Selinexor + nivolumab + ipilimumab Selinexor + nivolumab
Response, n (%)
Evaluable patients 27 10 172
CR 0 0 0
PR 5(19) 2(20) 3(18)
Confirmed 4(15) 1(10) 3(18)
Unconfirmed 14) 1(10) 0
SD 17 (63) 6 (60) 11 (65)
CBR (CR+PR+SD 15 (56) 5(50) 10 (59)
> 6 months)
DCR (CR + PR +SD) 22 (81) 8 (80) 14 (82)
PD 5(19) 2(20) 3(18)
TTF in weeks
Evaluable patients 29 10 19

median (range)
CBR patients

Number of patients

Median (range)

Number of cycles

47.7 (5.7-107.8)

15
61.4 (47.4-107.8)

Evaluable patients 29

Median (range) 7 (1-20)
CBR patients

Number of patients 15

Median (range) 13 (1-20)

35.8 (5.7-53.8) 57.8 (6.5-107.8)
5 10

52.7 (47.4-53.8) 74.8 (56.9-107.8)

10 19

7 (3-14) 6 (1-20)
5 10

8 (3-14) 15.5 (1-20)

Abbreviations: CBR, clinical benefit rate; DCR, disease control rate; TFT, time-to-treatment failure.

2Two patients in the nivolumab alone arm had unknown response.

patients was 14.5months (95% CI 5.2, 17.4) (Figure 4), and the
median OS for all patients was 27.8 months (95% CI 15.3, 32.5)
(Figure 4).

4 | Discussion

This study reports on the combination of selinexor with ICB.
This phase 1b trial demonstrated the combination of selinexor
and NIVO or NIVO/IPI was tolerable. However, most patients
treated with the combination regimen had at least one TEAE.
Consistent with other studies of selinexor, the most commonly
reported adverse events were hematologic toxicities, gastro-
intestinal adverse events, and constitutional symptoms [27].
Overall, in this study, most toxicities were low grade and could
be managed with the use of supportive measures. Serious ad-
verse events were experienced in 28% of patients. In our study,

there was no increase in Grade 3 or 4 bone marrow toxicity as
compared to other trials investigating selinexor combined with
chemotherapy [27-30] possibly due to the nonoverlapping toxic-
ity between selinexor and ICB agents.

There were limited radiographic responses to the combination
in patients with prior ICB which is compatible with recent data
suggesting that rechallenge with immunotherapy in this sce-
nario is unlikely to be beneficial [31]. Furthermore, initial stud-
ies of selinexor monotherapy showed modest response rates. For
example, the first in human trial suggested an ORR of 4%, which
did not include any patients with RCC [20]. However, PFS was
14.5months in this population where 41% received trial therapy
as their third line or beyond. PFS in this scenario is typically
estimated in 3-5months [32]. Therefore, the rate of clinical ben-
efit from the combination remains noteworthy. Perhaps this
highlights a potential role for selinexor in maintenance setting
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FIGURE3 |
diameter (per RECIST v1.1) for patients who received selinexor in
addition to nivolumab (purple) or nivolumab/ipilimumab (green). In 27
patients who were evaluable for response, five (19%) patients achieved a
partial response (PR), 17 (63%) experienced stable disease (SD), and five
(19%) had progressive disease (PD). * All patients received selinexor per

Waterfall plot showing the best percent change in tumor

study protocol.

or earlier in the disease course. The small number of patients in
this study warrants interpretation of efficacy results with cau-
tion; and it remains unclear if a true additive or synergistic ben-
efit exists with ICB in RCC. Future work should help to address
such questions and would entail the conduct of larger clinical
trials designed to validate findings from this study.

5 | Conclusion

The XPO1 inhibitor, selinexor, in combination with ICB had
a favorable safety profile with no added toxicity concerns.
However, responses were limited to patients without prior ICB
exposure. Further evaluation maybe warranted, especially in an
ICB-naive populations.

FIGURE 4 |
included patients who received treatment with selinexor in combination

Overall survival and progression-free survival in

with nivolumab or nivolumab plus ipilimumab. (a) Overall and
progression-free survival for All patients. Median (95% CI): OS, 27.8
(15.3, 32.5) months; PFS, 14.5 (5.2, 17.4) months. (b) Overall survival—
by treatment arm. Median (95% CI): Nivo+Ipi, 27.8 (11.8, not estimated
[NE]) months; Nivo, 21.3 (6.6, NE) months. (c) Progression-free
survival—by treatment arm. Median (95% CI): Nivo+Ipi, 13.1 (1.8, 17.5)
months; Nivo, 16.3 (1.8, 17.4) months.
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Précis
Treatment with selinexor in combination with nivolumab monotherapy
or nivolumab plus ipilimumab is well-tolerated. In patients with ad-

vanced renal cell carcinoma, the combination showed modest clinical
activity.
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