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Abstract 

The phase 2b, open-label, multicenter SADAL study evaluated single agent oral selinexor, a selective inhibitor 
of nuclear export (SINE) compound, in patients with diffuse large B cell lymphoma (DLBCL) after ≥2 lines of 
systemic therapy. Similar activity was observed in GCB- and non-GCB DLBCL with a trend to higher response 

rates in DLBCL transformed from follicular lymphoma. Lower response rates were observed in double expres- 
sor DLBCL; higher response rates were observed in patients with baseline hemoglobin ≥10 g/dL and normal 
levels of C-MYC or BCL-2 expression (51%). Overall, strong single agent activity with selinexor were observed 

in patients with relapsed/refractory DLBCL. 
Background: The SADAL study evaluated oral selinexor in patients with relapsed and/or refractory diffuse large B-cell 
lymphoma (DLBCL) after at least 2 prior lines of systemic therapy. In this post-hoc analysis, we analyzed the outcomes 
of the SADAL study by DLBCL subtype to determine the effects of DLBCL subtypes on efficacy and tolerability of 
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selinexor. Patients and Methods: Data from 134 patients in SADAL were analyzed by DLBCL subtypes for overall 
response rate (ORR), overall survival (OS), duration of treatment response, progression-free survival, and adverse 

events rate. Results: ORR in the entire cohort was 29.1%, and similar in patients with germinal center (GCB) versus 
non-GCB DLBCL (31.7% vs. 24.2%, P = 0.45); transformed DLBCL showed a trend towards higher ORR than de novo 

DLBCL : 38.7% vs. 26.2% ( P = 0.23). Despite similar prior treatment regimens and baseline characteristics, patients with 

DLBCL and normal C-MYC/BCL-2 protein expression levels had a significantly higher ORR (46.2% vs.14.8%, P = 0.012) 
and significantly longer OS (medians 13.7 vs. 5.1 months, hazard ratio 0.43 [95% CI, 0.23-0.77], P = 0.004) as compared 

with those whose DLBCL had C-MYC and BCL-2 overexpression. Among patients who had normal expression levels 
of either C-MYC or BCL-2 and baseline hemoglobin levels ≥ 10g/dL, ORR was 51.5% (n = 47), with median OS of 15.5 

months and median PFS of 4.6 months. Similar rates of adverse events were noted in all subgroups. Conclusions: 
Overall, single agent oral selinexor showed strong responses in patients with limited treatment alternatives regardless 
of germinal center B-cell type or disease origin. 

Clinical Lymphoma, Myeloma and Leukemia, Vol. 22, No. 1, 24–33 © 2021 Elsevier Inc. All rights reserved. 
Keywords: DLBCL subtypes, Relapsed/refractory DLBCL, Treatment response, XPO1, Salvage therapy, De novo and 

transformed DLBCL 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Introduction 

Diffuse large B cell lymphoma (DLBCL) is the most common
histologic subtype of non-Hodgkin lymphoma (NHL), account-
ing for approximately 30%-35% of NHL cases. 1 The standard
first-line therapy for DLBCL is rituximab, cyclophosphamide,
doxorubicin, vincristine, and prednisone (R-CHOP), 2–4 however,
10% of patients have primary refractory disease and 30%-40%
relapse. 3 , 5 Patients with refractory or relapsed disease who are fit
are usually treated with salvage chemotherapy followed by high-
dose therapy and autologous stem-cell transplantation (ASCT). 3 , 
4 However, ∼50% of patients cannot undergo ASCT due to
inadequate response to salvage chemotherapy, age, or other co-
morbidities. 6 Notably, over half of patients who undergo ASCT
ultimately relapse. 7 

In 2000, Alizadeh et al 8 identified two main DLBCL molecu-
lar subtypes reflecting 2 distinct cells of origin: germinal center B-
cell–like (GCB) and activated B cell (ABC)-like, also called non-
GCB. Patients with GCB DLBCL have more favorable outcomes
than those with non-GCB DLBCL when treated with standard
immunochemotherapy. 9 , 10 Alongside the classification by cell
of origin, additional molecular and genetic subtypes have been
identified. Double-hit lymphoma (DHL) and triple-hit lymphoma
(THL), which occur in approximately 8% of patients, present with
concurrent chromosomal translocations of MYC and BCL-2 and/or
BCL-6 genes. 1 , 3 These phenotypes are mainly found in patients
identified with GCB DLBCL. 11 On the other hand, expression of
both C-MYC and BCL-2 proteins (double expression [DE]) occurs
in 20%-30% of DLBCL patients, primarily in the non-GCB subset.
All of these (DHL/THL, DE) have been shown to indicate a poor
prognosis with chemotherapy. 12 , 13 

Selinexor is an oral selective inhibitor of nuclear export (SINE)
compound that binds covalently to cysteine 528 in the cargo
binding pocket of the nuclear exporter Exportin 1 (XPO1) and
inhibits its activity. 14–16 This inhibition results in the accumula-
tion of tumor suppressor proteins in the nucleus of malignant cells
and blocks the translation of mRNAs of many oncogenes which
drive cell proliferation, leading to cell cycle arrest and, in cells with
 

damaged DNA including DLBCL cells, apoptosis. 14–18 Selinexor
in combination with low-dose dexamethasone ± bortezomib is
approved by the United States Food and Drug Administration
(FDA) for adult patients with multiple myeloma who have received
at least one prior therapy. 19 In June 2020, selinexor was granted
accelerated approval by the FDA for adult patients with previously
treated DLBCL, not otherwise specified, including DLBCL arising
from follicular lymphoma, after at least 2 lines of systemic therapy.
This approval was based on the SADAL phase 2b, open-label,
multicenter study 20 that showed an overall response rate (ORR)
of 29.1% (39/134; 95% CI 21.6–37.6), with 13.4% of patients
achieving a complete response and 15.7% a partial response. 21 In
this exploratory post-hoc analysis, we analyzed the outcomes of
the SADAL study by DLBCL subtype to determine the effects of
DLBCL subtypes on efficacy and tolerability of selinexor. We also
sought a specific subpopulation of heavily pretreated patients with
DLBCL who were most likely to have a significant response (partial
or complete response) on single agent oral selinexor. 

Patients and Methods 

Study design and participants 
SADAL was a phase 2b, open-label, multi-center study in 59 sites

in 19 countries. 20 

A total of 134 patients were included in the study. Detailed inclu-
sion and exclusion criteria were previously described. 20 In brief,
patients were included in the study if they were 18 years or older,
had pathologically confirmed de novo DLBCL or DLBCL trans-
formed from previously diagnosed indolent lymphoma, an Eastern
Cooperative Oncology Group (ECOG) performance score of 0 to
2, progressed after 2 to 5 lines of previous therapy or were not
candidates for ASCT, had measurable disease according to the 2014
Lugano criteria, 22 and an estimated life expectancy of 3 months.
Patients whose most recent systemic anti-DLBCL therapy induced
a partial response or complete response had to have at least 60 days
or more elapsed since the end of that therapy. All other patients,
had to have at least 98 days elapsed since the end of their most
recent systemic anti-DLBCL therapy. Exclusion criteria included
Clinical Lymphoma, Myeloma and Leukemia January 2022 25 
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26 
known central nervous system lymphoma, meningeal involvement,
or creatinine clearance less than 30 mL/min. 

The study was approved by the local institutional review board or
independent ethics committee at each study center and all patients
provided an informed consent before enrollment. The study was
performed in accordance with the International Conference on
Harmonization Good Clinical Practice guidelines and the principles
of the Declaration of Helsinki. The trial is registered with Clinical-
Trials.gov, NCT02227251. 

Treatment 
Oral selinexor (60 mg) was administered on days 1 and 3 of

each week for a 4 week cycle until disease progression, death, or
unacceptable toxicities. All patients were required to receive 8 mg
of ondansetron (or equivalent) before the first dose of selinexor and
continued two to three times daily, as needed. Additional supportive
care was provided at the discretion of the investigator per institu-
tional guidelines or the National Comprehensive Cancer Network
Clinical Practice Guidelines in Oncology. 

Assessment of disease activity 
DLBCL status was assessed by positron emission tomography

(PET) and computed tomography (CT) (or PET and magnetic
resonance imaging [MRI]) every 8 weeks ( ± 1 week). Disease activ-
ity was assessed according to the revised 2014 Lugano criteria for
response assessment of lymphoma 22 by independent central review
and separately according to investigator assessments. An indepen-
dent oncologist reviewed the clinical data and confirmed the best
responses, their duration and disease progression. Patients removed
from study based on progressive disease confirmed by the central
imaging laboratory were followed up for survival. 

Determination of DLBCL subtypes 
DLBCL subtype classification was performed by Cancer Genet-

ics Inc. (Rutherford, NJ, USA). Data on DLBCL cell of origin
(GCB or non-GCB) was determined for 111 patients from fresh
or archival tumor biopsy samples and analyzed by immunohisto-
chemistry (IHC) based on the Hans 23 and Taly 24 algorithms. The
cell of origin status of an additional 18 patients without a biopsy
was determined according to pathology reports provided by investi-
gators on samples collected previously. Five additional patients were
not evaluable due to missing data. Therefore, data on cell of origin
was available for 129 of 134 patients included in the SADAL study.

To determine DHL/THL status, fluorescent in-situ hybridization
was done to detect the translocation or rearrangement status of C-
MYC and BCL-2 genes . 

C-MYC and BCL-2 protein expression levels were determined
by IHC. For this analysis, information on protein expression was
available for 79 patients. The overexpression status of these marker
genes was defined based on the percentage of positively stained cells
by IHC staining. C-MYC overexpression was defined as more than
40% of tumor cells stained positive for C-MYC. BCL-2 overexpres-
sion was defined as more than 50% of tumor cells stained positive
for BCL-2. These cutoff lines are based on the 2016 Revision
of the World Health Organization Classification of Lymphoid
Neoplasms. 1 
Clinical Lymphoma, Myeloma and Leukemia January 2022 
Safety assessments 
Safety was monitored by assessing adverse events, concomi-

tant medications, laboratory parameters, physical examinations,
vital signs, weight, Eastern Cooperative Oncology Group (ECOG)
performance status, electrocardiogram, and ophthalmic examina-
tions. Adverse events were graded according to the National Cancer
Institute Common Terminology Criteria for Adverse Events (version
4.03) at every visit. 

Outcomes 
In the current analyses we describe the outcomes of patients with

GCB vs. non-GCB DLBCL (as specified in the study protocol). In
addition, we performed an exploratory post-hoc analysis to compare
the outcomes of patients with de novo vs. transformed DLBCL; and
DE vs. non-DE. 

The primary endpoint, ORR, was defined as the proportion of
patients who had either a CR or PR according to the 2014 Lugano
criteria. 22 Additional endpoints included the duration of response
(DOR), defined as the duration of time from first occurrence of CR
or PR until the first date that disease progression was documented;
progression-free survival (PFS), defined as the duration of time from
enrolment until progression or death due to any cause; and overall
survival (OS), defined as the duration of time from enrolment until
death due to any cause. 

Statistical Analysis 
Summary statistics were computed for each of the DLBCL

subtypes. Continuous variables were summarized by number, mean,
standard deviation, minimum, median, and maximum and sum,
and categorical variables were summarized by frequencies and
percentages. A 2 sided 95% exact confidence interval (CI) is
presented for ORR. The chi-squared test was used to compare
proportions between subgroups. For time-to-event variables, the
Kaplan–Meier method was used for descriptive summaries. The
log-rank test and Cox proportional hazards model were used for
comparing DLBCL subtypes. Two proportion z-test was used to
test two group proportions. SAS (version 9.4) was used for statis-
tical analyses. 

Results 

A total of 134 patients were included in the analysis. Patient
baseline characteristics are shown in Table 1 . The median age in all
subgroups was 65 years or above. The majority had ECOG perfor-
mance status 0 to 1. Approximately 30% of patients in all subgroups
had prior radiotherapy. At baseline, most patients had platelet count
equal to or above 150 (10 9 /L), hemoglobin equal to or above 100
g/L, and creatinine clearance equal to or above 60 mL/min. 

Most patients (103/134, 76.9%) had de novo DLBCL. Sixty-
three patients (63/134, 47.0%) had GCB and 66 patients (66/134,
49.3%) had the non-GCB subtype. One patient had DHL and
another had THL and both had de novo DLBCL of the GCB
subtype. All patients with transformed DLBCL had a history of
follicular lymphoma. Seventy-eight patients with evaluable biopsies
had overexpression of at least one oncoprotein: C-MYC or BCL-
2 or BCL-6 ( Table 2 ). Twenty-seven patients (20.2%) had DE
DLBCL. DE constituted 15.9% (10/63) of patients with GCB
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Table 1 Baseline Demographics and Clinical Characteristics of the Study Population 

Characteristic 
GCB 

n = 63 
Non-GCB 

n = 66 
De Novo 
n = 103 

Transformed 
n = 31 

Doubleexpressors 
n = 27 

Nondouble expressors 
n = 52 

Median age, years (range) a 67.0 
(44, 91) 

69.5 
(35, 87) 

67.0 
(35, 91) 

69.0 
(48, 82) 

65.0 
(47, 86) 

69.5 
(35, 87) 

Sex n (%) 
Female 28 (44.4) 25 (37.9) 38 (36.9) 17 (54.8) 8 (29.6) 25 (48.1) 
Male 35 (55.6) 41 (62.1) 65 (63.1) 14 (45.2) 19 (70.4) 27 (51.9) 

Median time since DLBCL diagnosis, years (range) b 2.4 
(0.1, 26.2) 

2.7 
(0.5, 16.2) 

2.4 
(0.3, 26.2) 

3.0 
(0.1, 15.9) 

2.1 
(0.5, 12.5) 

3.0 
(0.5, 26.2) 

Median number of prior systemic treatment regimens for 
DLBCL (range) c 

2 (2, 5) 2 (2, 5) 2 (2, 5) 2 (2, 4) 2 (2, 5) 2 (2, 4) 

Refractory to the most recent systemic treatment regimen 
for DLBCL d 

45 (71.4) 48 (72.7) 76 (73.8) 20 (64.5) 21 (77.8) 37 (71.2) 

Relapsed status to the first systemic treatment regimen for 
DLBCL, n (%) 

Refractory or Relapse < 1 Year 30 (47.6) 37 (56.1) 57 (55.3) 14 (45.2) 14 (51.9) 24 (46.2) 
Relapse ≥ 1 Year 22 (34.9) 23 (34.8) 32 (31.1) 14 (45.2) 9 (33.3) 24 (46.2) 
Unknown 11 (17.5) 6 (9.1) 14 (13.6) 3 (9.7) 4 (14.8) 4 (7.7) 

Prior ASCT therapy for DLBCL, n (%) 25 (39.7) 13 (19.7) 32 (31.1) 8 (25.8) 6 (22.2) 17 (32.7) 
Relapse status to the last ASCT therapy for DLBCL, n/prior 
ASCT therapy (%) e 

Refractory or Relapse < 1 Year 14/25 (56.0) 8/13 (61.5) 19/32 (59.4) 4/8 (50) 4/6 (66.7) 9/17 (52.9) 
Relapse ≥1 Year 8/25 (32.0) 4/13 (30.8) 9/32 (28.1) 4/8 (50) 2/6 (33.3) 6/17 (35.3) 
Unknown 3/25 (12.0) 1/13 (7.7) 4/32 (12.5) 0 0 2/17 (11.8) 

Prior radiotherapy 20 (31.7) 21 (31.8) 33 (32.0) 9 (29.0) 10 (37.0) 18 (34.6) 
ECOG performance status, n (%) 

0 25 (39.7) 27 (40.9) 42 (40.8) 15 (48.4) 14 (51.9) 24 (46.2) 
1 32 (50.8) 29 (43.9) 50 (48.5) 11 (35.5) 10 (37.0) 26 (50.0) 
2 6 (9.5) 9 (13.6) 10 (9.7) 5 (16.1) 2 (7.4) 2 (3.8) 
3 0 1 (1.5) 1 (1.0) 0 1 (3.7) 0 

Creatinine clearance (ml/min) at Baseline, n (%) 
< 30 2 (3.2) 1 (1.5) 2 (1.9) 1 (3.2) 0 0 
30- < 60 13 (20.6) 20 (30.3) 27 (26.2) 7 (22.6) 9 (33.3) 11 (21.2) 
≥60 48 (76.2) 45 (68.2) 74(71.8) 23 (74.2) 18 (66.7) 41 (78.8) 

( continued on next page ) 
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Table 1 ( continued ) 

Characteristic GCB 

n = 63 
Non-GCB 

n = 66 
De Novo 
n = 103 

Transformed 
n = 31 

Doubleexpressors 
n = 27 

Nondouble expressors 
n = 52 

Hemoglobin (g/L) at baseline, n (%) 
80- < 90 1 (1.6) 0 1 (1.0) 0 0 0 
90- < 100 6 (9.5) 6 (9.1) 10 (9.7) 2 (6.5) 3 (11.1) 5 (9.6) 
≥100 56 (88.9) 60 (90.9) 92 (89.3) 29 (93.5) 24 (88.9) 47 (90.4) 

Platelet count (10 ̂ 9/L) at Baseline, n (%) 
50- < 100 3 (4.8) 6 (9.1) 6 (5.8) 3 (9.7) 2 (7.4) 3 (5.8) 
100- < 150 14 (22.2) 17 (25.8) 29 (28.2) 3 (9.7) 8 (29.6) 11 (21.2) 
≥150 46 (73.0) 43 (65.2) 68 (66.0) 25 (80.6) 17 (63.0) 38 (73.1) 

Lactic acid dehydrogenase > 2xULN at Baseline, n (%) 9 (14.3) 7 (10.6) 13 (12.6) 4 (12.9) 6 (22.2) 3 (5.8) 
Selinexor treatment 

Median treatment with selinexor, weeks (range) 10 (1- 193) 8 (1- 183) 9 (1-193) 10 (1-58) 8 (1, 78) 15 (1, 124) 
Total selinexor dose received, mg (range) 1080 

(60-15960) 
900 

(60-12840) 
900 

(60-15960) 
960 

(120-5120) 
760 

(120, 5540) 
1280 

(60, 10320) 
Median of average selinexor dose/week, mg (range) 96 

(48-180) 
101.5 

(48-140) 
101.1 

(48-140) 
95 

(57-180) 
105 

(48, 135) 
86.7 

(48, 140) 
Average selinexor dose/week, mg, mean (SD) 94.9 (26.9) 96.8 (23.1) 96.5 (23.8) 93.2 (27.6) 97.4 (23.9) 90.3 (23.7) 
Dose reductions, n (%) 28 (44.4%) 33 (50.0%) 50 (48.5%) 15 (48.4%) 14 (51.9%) 32 (61.5%) 
Dose interruptions, n (%) 40 (63.5%) 43 (65.2%) 64 (62.1%) 22 (71.0%) 19 (70.4%) 37 (71.2%) 

Abbreviations: ASCT = autologous stem cell transplantation; ECGO = Eastern Cooperative Oncology Group performance status; GCB 
a Age at first dose of study drug 
b At the time of signing the informed consent 
c analysis of the number of prior systemic regimens included both systemic chemo- and targeted therapies and radiotherapies 
d Defined as best response ≤SD or progressive disease < 6 months (if not ASCT) or < 12 months (if ASCT) from the most recent systemic treatment regimen for DLBCL 
e The percentage calculated out of thosewho received prior ASCT 
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Figure 1 Duration of response by DLBCL subtype 
CI = confidence interval, DE = double expressors, DLBCL = diffuse large B cell lymphoma, GCB = Germinal Center 
B-Cell like. 

Table 2 Immunostaining Results of the Study Population 

Biomarker MYC 

n (%) 
BCL-2 
n (%) 

BCL-6 
n (%) 

Positive 46 (34.3%) 53 (39.6%) 88 (65.7%) 

Negative 50 (37.3%) 12 (8.9%) 14 (10.4%) 

Unknown 38 (28.4%) 69 (51.5%) 32 (23.9%) 

Note: Positive cutoff for biomarkers MYC ( ≥ 40%), BCL-2 ( ≥ 50%), BCL-6 ( ≥ 30%) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

DLBCL, 25.8% (17/66) of patients with non-GCB DLBCL, 23.3%
(24/103) of patients with de novo DLBCL, and 9.7% (3/31) of
patients with transformed DLBCL. 

Selinexor treatment during the study 
Among all DLBCL subtypes analyzed, patients who were non-DE

received the highest median total dose and had the longest median
treatment with selinexor (15 weeks). Average selinexor dose/week
was similar among the subtypes analyzed ( Table 1 ). 

Efficacy and safety of selinexor by cell of origin subtype 
Comparison between GCB and non-GCB DLBCL subtypes did

not show significant differences in the efficacy parameters: ORR was
31.7% for GCB and 24.2% for non-GCB DLBCL ( P = 0.45),
corresponding to median DORs of 23 and 9.3 months ( P = 0.39),
respectively ( Figure 1 ). PFS for GCB and non-GCB were 3.6
months (95% CI, 1.9-9.0) and 2.1 months (95% CI 1.9-3.8),
respectively ( P = 0.105) ( Figure 2 ), and OS for GCB and non-
GCB were 9.0 months (95% CI, 5.0-15.5) and 8.3 months (95%
CI 5.4-16.9), respectively ( P = 0.836) ( Figure 3 ). 

The median durations of treatment were 10 (1-193) and 8 (1-
193) weeks for GCB and non-GCB DLBCL, respectively. As shown
in Table 3 , the most common hematological treatment emergent
adverse events (TEAEs) were thrombocytopenia (63.5% and 56.1%
for GCB and non-GCB, respectively) and anemia (42.9% and
42.4% for GCB and non-GCB, respectively). The most common
non-hematological TEAEs were nausea (49.2% and 60.61% for
GCB and non-GCB, respectively) and fatigue (46.0% and 50.0%
for GCB and non-GCB, respectively). Approximately 20% of
patients died within 30 days following termination of treatment
most of them due to progressive disease: 11 of 13 with GCB DLBCL
and 10/13 with non-GCB DLBCL; no treatment-related TEAEs
resulted in death. 

Efficacy and safety of selinexor by DLBCL disease origin 

The median age and number of prior therapies of patients with de
novo versus transformed DLBCL were 67.0 and 2 versus 69.0 and
2, respectively, making it unlikely that age or number of prior thera-
pies significantly impacted the efficacy outcomes between these two
groups. While the ORR was not statistically different in patients
with de novo DLBCL compared to transformed DLBCL (26.2%
vs. 38.7%, P = 0.234), the median DOR was significantly longer
in patients with de novo DLBCL (23 months [95% CI 9.7-not
reached] vs. 4.4 months [95% CI 2.0-9.2]) with a HR of 0.2 (95%
CI 0.06-0.64, P = 0.003; Figure 1 ). PFS and OS were similar in
both subtypes: PFS for de novo versus transformed DLBCL were
2.1 months (95% CI, 1.9-4.0) vs. 3.7 months (95% CI 2.1-7.0,
P = 0.950; Figure 2 ), and OS for de novo vs. transformed DLBCL
were 7.8 months (95% CI, 5.6-13.7) vs. 12.6 months (95% CI 5.2-
not reached, P = 0.798; Figure 3 ). Similar to the TEAEs observed
for the GCB and non-GCB subtypes, the most common hematolog-
ical TEAEs for de novo and transformed DLBCL were thrombocy-
topenia (63.1% and 54.8%) and anemia (39.8% and 51.6%), while
the most common non-hematological TEAEs were nausea (54.4%
and 64.5%) and fatigue (47.6% and 45.2%) ( Table 3 ). 

Efficacy and safety of selinexor according to double 
expression 

DLBCL which was not DE was associated with a significantly
higher ORR than DE disease (46.2% vs.14.8%, P = 0.012), signif-
icantly longer median OS (13.7 months [95% CI, 11.1-32.3] vs. 5.1
months [95% CI, 3.0, 15.1], P = 0.004) with a HR of 0.43 (95%
CI, 0.23-0.77; Figure 3 ), and showed a trend for longer median
PFS (4.6 months [95% CI 3.7-11.1] vs. 1.8 months [95% CI 1.6-
11.5], P = 0.056; Figure 2 ). Median DOR in patients with non-DE
disease was 9.2 months (95% CI 4.8-23) but was not reached in
patients with DE disease due to the small number of responders in
this group ( Figure 1 ). The most common hematological and non-
hematological adverse events were similar to those of the subtypes
above ( Table 3 ). 
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Figure 2 Progression-free survival by DLBCL subtype 
CI = confidence interval, DE = double expressors, DLBCL = diffuse large B cell lymphoma, GCB = Germinal Center 
B-Cell like. 

Figure 3 Overall survival by DLBCL subtype 
CI = confidence interval, DE = double expressors, DLBCL = diffuse large B cell lymphoma, GCB = Germinal Center 
B-Cell like. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

30 
In order to further identify a population that may optimally
respond to single agent selinexor, we explored other baseline
variables and their impact on ORR (multivariate analysis could
not be done due to the low numbers of cases/events). The analy-
sis revealed that among patients who had normal levels of either C-
MYC or BCL-2 and baseline hemoglobin levels ≥10g/dL, ORR was
51.5% (n = 47), with median OS of 15.5 months (95% CI, 12.6-
not reached) and median PFS of 4.6 months (95% CI, 3.8-11.1). 

Discussion 

The SADAL study evaluated the effect of selinexor treatment in
patients with relapsed/refractory (R/R) DLBCL who had received at
least two previous lines of therapy and whose disease had progressed
after ASCT therapy or were ineligible for ASCT. 20 The study
showed an ORR of 29.1% (95% CI 21.6–37.6). Here we evalu-
ated whether the efficacy and tolerability of selinexor are affected
by DLBCL subtype. Our analysis showed that selinexor has similar
ORR in patients with GCB and non-GCB DLBCL and in patients
with de novo or transformed subtypes; DOR was significantly longer
for de novo disease and this was not due to preponderance of
GCB disease in the transformed group. Among patients with DE
lymphoma, 37% (10/27) had GCB DLBCL and 63% (17/27) had
non-GCB DLBCL. DE has been reported to be more common in
non-GCB DLBCL 

1 , 13 and therefore it has been suggested that
DE may mediate effects on prognosis of patients with non-GCB.
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However, in the current analysis, there were no significant differ-
ences in the efficacy parameters of patients with CGB and non-
CGB. Patients with DE DLBCL fared more poorly (ORR 14.8%)
than all other subtypes analyzed with the shortest PFS and OS.
One patient had DHL and the other had THL both of them were
classified as GCB DLBCL. Analysis of safety showed similar rates of
adverse events among all subgroups analyzed. 

In the SADAL study, selinexor was administered as oral daily
monotherapy, allowing convenient administration without the need
for hospital admission. Comparison of the results of this study
to other studies that reported treatment of R/R DLBCL with
monotherapy show similar ORRs; however, most of these studies
were in patients with less heavily pretreated disease than those
enrolled in SADAL. Some of these studies also compared efficacy
by lymphoma subtype. Adult patients with R/R B-cell NHL who
had received at least one prior rituximab-containing regimen and
were treated with tafasitamab showed an ORR of 26%; 25 Patients
with R/R DLBCL with a previous history of ASCT who were
treated with lenalidomide monotherapy had an ORR of 28%. 26 The
ORR of single agent lenalidomide in patients with DLBCL after
≥2 prior therapies was 27.5% without difference between GCB
and non-GCB subtypes. 27 Similarly, treatment with lenalidomide
monotherapy in the observational real-world evidence RE-MIND
study showed a best ORR of 34.2% in R/R DLBCL transplant-
ineligible patients after 2 to 3 prior therapies. 28 Lenalidomide
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Table 3 Treatment Emergent Adverse Events by DLBCL Subtype 

Treatment emergent adverse events GCB 

n = 63 
Non-GCB n 

= 66 
De Novo 
n = 103 

Transformed 
n = 31 

Double expressors 
n = 27 

Thrombocytopenia 
Any grade 40 (63.5) 37 (56.1) 65 (63.1) 17 (54.8) 20 (74.1) 
Grade ≥3 29 (46.0) 28 (42.4) 46 (44.7) 15 (48.4) 13 (48.1) 

Anemia 27 (42.9) 28 (42.4) 41 (39.8) 16 (51.6) 12 (44.4) 
Any grade 27 (42.9) 28 (42.4) 41 (39.8) 16 (51.6) 12 (44.4) 
Grade ≥3 16 (25.4) 13 (19.7) 23 (22.3) 6 (19.4) 7 (25.9) 

Neutropenia 
Any grade 16 (25.4) 24 (36.4) 31 (30.1) 11 (35.5) 7 (25.9) 
Grade ≥3 10 (15.9) 22 (33.3) 23 (22.3) 11 (35.5) 6 (22.2) 

Blurred Vision 
Any grade 7 (11.1) 3 (4.5) 8 (7.8) 3 (9.7) 1 (3.7) 
Grade ≥3 0 0 0 0 0 

Nausea 
Any grade 31 (49.2) 40 (60.6) 56 (54.4) 20 (64.5) 15 (55.6) 
Grade ≥3 6 (9.5) 2 (3.0) 5 (4.9) 3 (9.7) 1 (3.7) 

Diarrhea 
Any grade 25 (39.7) 19 (28.8) 33 (32.0) 13 (41.9) 6 (22.2) 
Grade ≥3 2 (3.2) 1 (1.5) 1 (1.0) 3 (9.7) 0 

Vomiting 
Any grade 20 (31.7) 18 (27.3) 31 (30.1) 7 (22.6) 6 (22.2) 
Grade ≥3 1 (1.6) 1 (1.5) 1 (1.0) 1 (3.2) 1 (3.7) 

Abdominal pain 
Any grade 6 (9.5) 4 (6.1) 8 (7.8) 3 (9.7) 2 (7.4) 
Grade ≥3 0 0 0 0 0 

Fatigue 
Any grade 29 (46.0) 33 (50.0) 49 (47.6) 14 (45.2) 14 (51.9) 
Grade ≥3 2 (3.2) 13 (19.7) 10 (9.7) 5 (16.1) 3 (11.1) 

Asthenia 
Any grade 12 (19.0) 12 (18.2) 21 (20.4) 7 (22.6) 5 (18.5) 
Grade ≥3 4 (6.3) 1 (1.5) 4 (3.9) 2 (6.5) 1 (3.7) 

Decreased Weight 
Any grade 21 (33.3) 16 (24.2) 32 (31.1) 8 (25.8) 5 (18.5) 
Grade ≥3 0 0 0 0 0 

Decreased appetite 
Any grade 20 (31.7) 25 (37.9) 37 (35.9) 12 (38.7) 10 (37.0) 
Grade ≥3 3 (4.8) 2 (3.0) 3 (2.9) 2 (6.5) 1 (3.7) 

Hyponatremia 
Any grade 6 (9.5) 9 (13.6) 12 (11.7) 3 (9.7) 3 (11.1) 
Grade ≥3 3 (4.8) 8 (12.1) 8 (7.8) 3 (9.7) 1 (3.7) 

Peripheral neuropathy 
Any grade 3 (4.8) 5 (7.6) 5 (4.9) 3 (9.7) 0 
Grade ≥3 0 0 0 0 0 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

combined with rituximab also showed an ORR of 28% in patients
with R/R DLBCL. 29 A retrospective cohort study of 41 patients
with R/R DLBCL after ≥ 1 prior therapy who were treated with
ibrutinib showed an ORR of 22%; 30 the ORRs for GCB (n = 11)
and non-GCB (n = 24) DLBCL were 18.2% and 21%, respec-
tively (2 of 6 patients with indeterminant subtype responded). The
median OS following ibrutinib monotherapy was 5.6 months for
GCB and 6.3 months for non-GCB, 30 which is also shorter than
median OS observed for GCB and non-GCB patients in the current
study (9.0 and 8.3 months, respectively). A retrospective analy-
sis of 25 patients with R/R DLBCL DE that were treated with
ibrutinib monotherapy showed an OS of 5.5 months similar to the
OS of 5.1 months observed in patients with DE DLBCL treated
with selinexor. 31 ORR for patients with R/R transformed DLBCL
who were treated with ibrutinib monotherapy was 35% 

32 compared
to 38.7% in the current study. Monotherapy with loncastuximab
Clinical Lymphoma, Myeloma and Leukemia January 2022 31 
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32 
tesirine showed an ORR of 48%, in patients with R/R DLBCL, with
median PFS of 4.9 months and median OS of 9.9 months. Impor-
tantly, post hoc-analyses to further identify a population that might
optimally respond to single agent selinexor showed that just over half
of patients with normal expression levels of either C-MYC or BCL-
2, and baseline hemoglobin levels ≥10g/dL could be expected to
respond to this treatment (ORR 51.5%). This result requires further
study with prospective validation but may be useful until such data
are available. 

In line with the literature, 33 patients with DE DLBCL had a
shorter PFS and OS compared to patients without those abnormal-
ities. We could not evaluate efficacy in patients with DHL/THL
because there were only 2 patients with these subtypes; neither
responded. It is well established that patients with DHL or those
who are DE have poor outcomes with standard chemoimmunother-
apy with a worse outcome on patients with DHL than those who are
DE. 33–35 DE and DHL are also associated with poorer outcomes
after ASCT in patients with R/R DLBCL 

36 or after allogeneic
hematopoietic cell transplantation. 37 

Selinexor in combination with other therapies for treatment
of R/R DLBCL is currently being evaluated (eg, with rituximab-
gemcitabine-dexamethasone-platinum [NCT04442022], ritux-
imab, ifosfamide, carboplatin, and etoposide [NCT02471911],
Venetoclax [NCT03955783], R-CHOP [NCT03147885], and
ibrutinib [NCT02303392]). It is expected that these combinations
would exhibit higher activity due to synergistic effects. 

This analysis is limited by the small sample size of each subgroup
analyzed. Moreover, it is well documented that the correlation
between immunohistochemical characterization of DLBCL using
the Hans or other algorithm as compared with the subtype deter-
mined by gene expression profiling (GEP) is imperfect, so that
the outcomes between GCB and non-GCB subtypes reported here
may not hold if GEP were used. 38–40 Analyses of larger cohorts of
DLBCL patients with these phenotypes and the incorporation of
GEP, as well as pre-specification of the non-DE – hemoglobin ≥10
g/dL cohort will enable to confirm the efficacy of selinexor in these
patient subpopulations. 

Despite the importance of molecular classification of DLBCL for
prognosis and personalization of therapy, 41 it should be remem-
bered that at present these heavily pre-treated DLBCL patients, for
whom transplant or chimeric antigen receptor T cell therapy is not
an option, have limited alternatives for advanced-line treatment.
Therefore, with its ease of administration including at-home dosing,
clear monitoring requirements and no maximal duration of therapy,
oral selinexor can be a convenient and tolerable therapy for patients
with previously treated DLBCL, particularly those whose tumors do
not overexpress both C-MYC and BCL-2/6. 

Conclusion 

Single agent oral selinexor showed strong responses in previously
treated DLBCL patients with limited treatment alternatives regard-
less of germinal center B-cell type or disease origin. Combination
therapies to further increase the efficacy of selinexor are currently
under investigation. 
Clinical Lymphoma, Myeloma and Leukemia January 2022 
Clinical Practice Points 
 DLBCL can be classified into several subtypes by cell of origin

(germinal center B-cell–like [GCB] versus non-GCB), by de
novo disease versus transformed disease and by molecular pheno-
types, which include concurrent chromosomal translocations
of MYC and BCL-2 and/or BCL-6 genes (double-hit/triple-hit
lymphomas), and co-overexpression of MYC and BCL-2 proteins
(double expressors). 

 Selinexor is an oral selective inhibitor of nuclear export (SINE)
that was granted accelerated approval by the FDA for adult
patients with relapsed or refractory DLBCL, not otherwise speci-
fied, including DLBCL arising from follicular lymphoma, after at
least 2 lines of systemic therapy. 

 Selinexor administered as a single agent showed similar objective
response rates in patients with GCB and non-GCB subtypes as
well as in de novo versus transformed DLBCL. 

 Selinexor is an effective treatment for previously treated DLBCL
patients with limited treatment alternatives regardless of germinal
center B-cell type or disease origin. 
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