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ARTICLE INFO ABSTRACT
Keywords: Introduction: Topotecan is approved as second-line treatment for small cell lung cancer (SCLC). Irinotecan is also
Small cell frequently used given its more convenient schedule and superior tolerability. Preclinical studies support dis-

Second-line treatment ialoganglioside (GD2) as an SCLC target and the combination of dinutuximab, an anti-GD2 antibody, plus iri-

]I){nuiummab notecan in this setting. We tested dinutuximab/irinotecan versus irinotecan or topotecan as second-line therapy
riotecan .
Disialoganglioside in relapsed/refractory (RR) SCLC.

Materials and methods: Patients with RR SCLC and Eastern Cooperative Oncology Group performance status 0-1
were randomized 2:2:1 to receive dinutuximab 16-17.5 mg/m? intravenous (IV)/irinotecan 350 mg/m? IV (day
1), irinotecan 350 mg/m? IV (day 1), or topotecan 1.5 mg/m? IV (days 1-5) in 21-day cycles. The primary
endpoint was overall survival (OS); secondary endpoints were progression-free survival (PFS), objective response
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rate (ORR; complete response [CR] + partial response [PR]), and clinical benefit rate (CBR; CR + PR + stable
disease). Safety/tolerability were also assessed.

Results: A total of 471 patients were randomized to dinutuximab/irinotecan (n = 187), irinotecan (n = 190), or
topotecan (n = 94). Age, sex, performance status, prior therapies, and metastatic disease sites were similar
between groups. Survival and response rates were not improved for patients receiving dinutuximab/irinotecan
versus those receiving irinotecan or topotecan (median OS 6.9 vs 7.0 vs 7.4 months [p = 0.3132]; median PFS 3.5
vs 3.0 vs 3.4 months [p = 0.3482]; ORR confirmed 17.1% vs 18.9% vs 20.2% [p = 0.8043]; and CBR 67.4% vs
58.9% vs 68.1% [p = 0.0989]), respectively. Grade 3/4 adverse events (>5% receiving dinutuximab/irinotecan)
included neutropenia, anemia, diarrhea, and asthenia.

Conclusions: Dinutuximab/irinotecan treatment did not result in improved OS in RR SCLC versus irinotecan
alone. Irinotecan administered every 21 days demonstrated comparable activity to topotecan administered daily
x 5 every 21 days. ClinicalTrials.gov Identifier. NCT03098030.

1. Introduction

Small cell lung cancer (SCLC) is a high-grade, aggressive neuroen-
docrine cancer that accounts for 10% to 15% of all lung cancers [1,2].
Most patients have an initial response to first-line platinum-based
doublet chemotherapy with or without radiotherapy. However, only
25% of patients with limited-stage disease experience durable benefit,
and SCLC will progress in virtually all patients with extensive-stage
disease [3]. The clinical benefit of second-line treatment is modest,
with the majority of patients dying within 1 year of relapse. When this
trial was initiated, topotecan was the only US Food and Drug Adminis-
tration (FDA)-approved agent for second-line treatment of SCLC even
though the response rate is 15% to 20% and duration of response (DOR)
is generally short [4,5]. Since then, additional second- and subsequent-
line therapies, including nivolumab, pembrolizumab, and lurbinectedin,
have demonstrated activity in relapsed/refractory (RR) SCLC and have
either obtained FDA approval or are contained within guideline rec-
ommendations for therapy [6-8]. Immunotherapy has also advanced

into the first-line management of SCLC [9,10], which ultimately led to
withdrawal of approval for pembrolizumab and nivolumab in the second
line. The role of lurbinectidin has been questioned after the negative
results of a regimen of lurbinectidin and doxorubicin failed to demon-
strate superiority over topotecan or cyclophosphamide/doxorubicin/
vincristine in this setting [11].

Irinotecan, another topoisomerase-I inhibitor, is approved in Japan
for initial treatment of extensive-stage SCLC based on results of a phase 3
trial in which irinotecan plus cisplatin had superior overall survival (OS;
vs cisplatin plus etoposide) [12]. Irinotecan has also shown good anti-
tumor activity in patients with relapsed SCLC in several phase 2 studies
and is listed by the National Comprehensive Cancer Network as an op-
tion for second-line treatment of SCLC [13,14].

Gangliosides such as disialoganglioside (GD2) participate in cell-cell
recognition and adhesion as well as in signal transduction [15]. GD2 is
expressed on the cell surface of all tumors of neuroectodermal origin and
by all melanomas and to a variable degree by osteosarcoma, soft-tissue
sarcomas, brain tumors, breast cancer, bladder cancer, and SCLC [16].
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Fig. 1. Schema and patient disposition. AE, adverse event. ® Percentage was calculated using the number of patients randomized as the denominator. ® Dose
escalation was to occur if maximal pain with prior dose was < grade 1 or grade 2/3 that in the view of the Investigator was adequately managed, and the drug was
otherwise tolerated. A starting dose of 16 mg/m? IV, with an increase of 1.5 mg/m? was allowed in a cycle to reach a maximum dose of 17.5 mg/m?.
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GD2 promotes malignant phenotypes in SCLC and plays a role in pro-
liferation, invasion, and migration of tumor cells [17]. Anti-GD2
monoclonal antibodies (mAbs) suppress proliferation of GD2-
expressing SCLC cells, induce apoptosis and enhance the apoptotic ef-
fects of chemotherapeutic drugs including SN-38, the active metabolite
of irinotecan [18]. The addition of an anti-GD2 mAb resulted in an
almost 8-fold enhancement of SN-38 cytotoxicity.

Dinutuximab, approved for the treatment of high-risk pediatric
neuroblastoma (NB) in combination with interleukin-2, retinoic acid,
and granulocyte-macrophage colony-stimulating factor, is a chimeric
anti-GD2 mAb that preferentially binds to GD2 and induces lysis of GD2-
expressing tumor cells through antibody-dependent cell-mediated and
complement-dependent cytotoxicity [19,20]. In preclinical and in vitro
studies, dinutuximab reduced the growth of GD2-expressing human
SCLC cell lines [21,22]. The major toxicity of dinutuximab is pain, which
is dose and schedule dependent. Abdominal pain is the most frequently
described complication, though peripheral sensory and motor neurop-
athy can also occur. Prior studies appear to demonstrate that pain may
be more severe and frequent in adult patients [15]. Combination of an
anti-GD2 mAb with various anticancer drugs in vitro substantially
enhanced cytotoxicity, even in cell lines expressing only low-to-
moderate levels of GD2 [23]. In a phase 2 study evaluating dinutux-
imab versus temsirolimus in combination with irinotecan/temozolo-
mide in pediatric NB, the combination with dinutuximab was active and
tolerable [24]. Based on the high level of GD2 expression in SCLC, the
preclinical activity of dinutuximab in SCLC, the activity of irinotecan as
a single agent in RR SCLC, and the demonstrated ability to combine
these agents in pediatric NB, we studied the combination of dinutux-
imab/irinotecan in SCLC compared with single-agent irinotecan or
topotecan.

2. Materials and methods
2.1. Study design

The trial was an international, open-label, randomized, phase 3
study of second-line dinutuximab/irinotecan compared with irinotecan
or topotecan alone in patients with RR SCLC (NCT03098030, EudraCT
2017-000758-20; Fig. 1). A lead-in phase involved intrasubject dose
escalation (n = 12) to evaluate the safety/tolerability of dinutuximab in
combination with irinotecan [25]. The study was conducted in accor-
dance with Good Clinical Practice International Council for Harmoni-
zation guidelines and the Declaration of Helsinki and study protocol was
approved by local Institutional Review Boards/Independent Ethics
Committees. All patients provided written informed consent.

After completion of the lead-in phase, patients were randomized
2:2:1 to receive irinotecan (Group A), dinutuximab/irinotecan (Group
B), or topotecan (Group C) and stratified by DOR to prior platinum
treatment (relapse-free period < 3 or > 3 months). Those in Group A or
Group B received irinotecan 350 mg/m? on day 1 of each cycle. Patients
in Group B also received dinutuximab on day 1 of each cycle beginning
with a starting dose of 16 mg/m2 intravenous (IV) with a maximum dose
of 17.5 mg/m?. Dinutuximab dose escalation and de-escalation occurred
based on safety/tolerability. Prior to each dinutuximab dose, patients
received IV hydration and premedication with antihistamines and an-
tipyretics. From cycle 2 on, premedication with opioid analgesics
(morphine or morphine equivalent) was considered if the patient had
experienced pain in a prior cycle. For patients receiving dinutuximab
and irinotecan, subjects were to continue with dinutuximab alone on
schedule if irinotecan is terminated for toxicity or, if dinutuximab was
terminated for toxicity, irinotecan would continue on schedule. Patients
in Group C received topotecan 1.5 mg/m? IV for 5 consecutive days in
each cycle. For all arms of the study, drugs were to be continued as long
as they were tolerated and there was no progression of disease.
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2.2. Study population

Eligible patients were adults aged > 18 years with histologically or
cytologically confirmed SCLC (undifferentiated small cell carcinoma
arising in or consistent with lung origin) and documented relapse or
disease progression during/after first-line platinum-based therapy.

Patients were allowed 1 prior regimen of a platinum-based doublet.
In addition, eligible patients were required to have Eastern Cooperative
Oncology Group performance status (ECOG PS) of 0-1, life expectancy
of > 12 weeks, and adequate bone marrow and hepatic function. Pa-
tients with brain metastases were allowed if they completed definitive
brain therapy, were asymptomatic and radiologically stable, and
currently not receiving corticosteroids or radiation. As determined by
the individual investigators, candidates for re-treatment with the orig-
inal platinum-based regimen as second-line therapy were excluded.

2.3. Statistical Methods

The primary endpoint was OS; ([date of death — date of randomiza-
tion] + 1) in patients randomized to dinutuximab/irinotecan versus
those treated with irinotecan and topotecan alone. The secondary ob-
jectives were progression-free survival (PFS), objective response rate
(ORR; complete response [CR] + partial response [PR]), clinical benefit
rate (CBR; CR + PR + stable disease), and toxicity in patients treated
with dinutuximab/irinotecan versus those treated with irinotecan or
topotecan alone.

A 2:2:1 randomization scheme was chosen to maximize statistical
power for the primary efficacy comparison (dinutuximab combination
vs irinotecan). A total 306 deaths in these 2 groups would provide
approximately 80% power to detect a hazard ratio (HR) of 0.725 or a
2.3-month gain in median OS (from 6 to 8.3 months); this calculation
was based on a log-rank test (2-sided alpha = 0.05). If > 82 deaths
occurred in the topotecan group, the power would be approximately
65% to detect the same HR of 0.725 or a 2.3-month gain in median OS (6
to 8.3 months) with the combination versus topotecan alone (a sec-
ondary objective). Overall, a total of approximately 460 patients (184
each in the dinutuximab/irinotecan and single-agent irinotecan groups
and 92 in the topotecan group) was expected to yield the requisite
number of deaths assuming uniform enrollment over 10 months and a
follow-up period of 14 months.

Descriptive statistics (number, mean, SD, median, minimum, and
maximum) were used for continuous variables and frequency distribu-
tions and percentages for discrete variables. A closed, hierarchical
testing procedure was used to control the overall false-positive rate at
5% (2-sided) for the primary comparison of dinutuximab/irinotecan
versus irinotecan. The primary efficacy endpoint (OS) was to be tested
first and, if it achieved statistical significance, the secondary endpoints
were to be tested in the following sequence: PFS, ORR, and CBR.

The primary analysis of OS was performed in the intention-to-treat
(ITT) analysis set, using a stratified log-rank test (2-sided, alpha =
0.05) to evaluate the difference between survival curves for the dinu-
tuximab/irinotecan group versus the irinotecan group. Stratification
was by duration of response to prior platinum therapy (<3 months, > 3
months). Similarly, the stratified log-rank test was used to compare OS
for the dinutuximab/irinotecan group versus for the topotecan group.

Median OS and PFS in each treatment group and the corresponding
2-sided 95% CIs were estimated using the Kaplan-Meier method [26].
Treatment effect on OS was estimated by the HR and 95% CI using the
Cox proportional hazards model, stratified by patient response to prior
platinum therapy. ORR was calculated by treatment group for ITT and
efficacy evaluable patients. Both confirmed and unconfirmed CR/PR
and CBR were evaluated along with 2-sided 95% exact CIs. Patients were
classified as having stable disease if assessed as stable disease (or better)
> 6 weeks after the first dose date. All safety endpoints were summa-
rized using descriptive statistics. An independent Data Monitoring
Committee met regularly to review the evolving data from the study.
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Table 1
Baseline Demographics and Disease Characteristics (ITT).
Variable Dinutuximab + Irinotecan Topotecan Total
Statistic/ Irinotecan (n = (n =190) (n =94) (N=
Category” 187) 471)
Age, years
Median 61.0 61.5 62.0 61.0
Min, max 27, 84 31, 85 34, 84 27,85
Age group, n (%)
< 65 years 117 (62.6) 123 (64.7) 54 (57.4) 294
(62.4)
> 65 years 70 (37.4) 67 (35.3) 40 (42.6) 177
(37.6)
Sex, n (%)
Male 142 (75.9) 147 (77.4) 68 (72.3) 357
(75.8)
Race, n (%)
White 113 (60.4) 106 (55.8) 54 (57.4) 273
(58.0)
African 1(0.5) 2(1.1) 3(3.2) 6(1.3)
American
Asian 28 (15.0) 34 (17.9) 18 (19.1) 80
(17.0)
Hispanic or 5(2.7) 2.1 4(4.3) 11
Latino (2.3)
ECOG PS," n (%)
0 36 (19.3) 39 (20.5) 17 (18.1) 92
(19.5)
1 147 (78.6) 148 (77.9) 71 (75.5) 366
(77.7)
Region,‘ n (%)
North America 31 (16.6) 32 (16.8) 16 (17.0) 79
(16.8)
Western 46 (24.6) 52 (27.4) 22 (23.4) 120
Europe (25.5)
Central/ 34 (18.2) 24 (12.6) 22 (23.4) 80
Eastern Europe (17.0)
Russia and 49 (26.2) 43 (22.6) 18 (19.1) 110
Ukraine (23.4)
Asia-Pacific 27 (14.4) 39 (20.5) 16 (17.0) 82
(17.4)
Tobacco use, n
(%)
No 22 (11.8) 12 (6.3) 12 (12.8) 46
(9.8)
Yes 165 (88.2) 178 (93.7) 82 (87.2) 425
(90.2)
p value 0.1122
Former 91 (48.7) 111 (58.4) 59 (62.8) 261
(55.4)
Current 74 (39.6) 67 (35.3) 23 (24.5) 164
(34.8)
Number of pack- 160 172 81 413
years,’ n
Mean (SD) 43.4 (26.8) 44.8 (32.0) 41.9 (24.8) 43.7
(28.7)
Median 40.00 38.50 38.50 40.00
Min, max 0.5, 150.0 3.6,176.0 5.0, 141.0 0.5,
176.0
SCLC stage at
initial
diagnosis, n
(%)
Limited 42 (22.5) 43 (22.6) 23 (24.5) 108
(22.9)
Extensive 145 (77.5) 146 (76.8) 71 (75.5) 362
(76.9)
Missing 0 1 (0.5) 0 1(0.2)
Brain 22 (11.8) 28 (14.7) 16 (17.0) 66
metastases (14.0)
Patients 74 (39.6) 62 (32.6) 29 (30.9) 165
reporting (35.0)
pain, n (%)
Mean (SD) 3.9(2.2) 3.8(1.9) 3.6 (1.6) 3.8
(scale 1-10) (2.0)
Median (min, 3.5(,10) 4.0(1,8) 3.0(1,8) 4.0 (1,
max) 10)
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Table 1 (continued)

Variable Dinutuximab + Irinotecan Topotecan Total
Statistic/ Irinotecan (n = (n = 190) (n =94) N=
Category” 187) 471)
DOR to prior
platinum
treatment, n
(%)
< 3 months 120 (64.2) 126 (66.3) 57 (60.6) 303
(64.3)
> 3 months 67 (35.8) 64 (33.7) 37 (39.4) 168
(35.7)
Best response to
prior
treatment, n
(%)
Complete 3(1.6) 10 (5.3) 5(5.3) 18
response (3.8)
Partial 94 (50.3) 88 (46.3) 40 (42.6) 222
response (47.1)
Stable response 28 (15.0) 38 (20.0) 16 (17.0) 82
17.4)
Progressive 56 (29.9) 44 (23.2) 28 (29.8) 128
disease (27.2)
Not applicable 1 (0.5) 1 (0.5) 0 2(0.4)
Unknown 5(2.7) 9(4.7) 5(5.3) 19
(4.0)

DOR, duration of response; ECOG PS, Eastern Cooperative Oncology Group
performance status; ITT, intention-to-treat; max, maximum; min, minimum;
SCLC, small cell lung cancer.

@ Percentages were calculated using the number of patients in the column
heading as the denominator.

b Baseline was defined as the last measurement obtained prior to first dose for
patients in Part 1 or randomization for patients in Part 2.

¢ North America includes United States and Canada. Western Europe includes
Spain, France, United Kingdom, and Italy. Central/Eastern Europe includes
Bulgaria, Georgia, Hungary, Lithuania, Poland, and Slovakia. Asia-Pacific in-
cludes Australia, Taiwan, Thailand, South Korea, Hong Kong, India, Philippines,
and Malaysia.

4 Number of pack-years was defined as number of packs per day x number of
years using cigarettes/chewing tobacco.

The charter included provisions for early termination of the trial.
3. Results

A total of 471 patients were randomized to dinutuximab/irinotecan
(n = 187), irinotecan (n = 190), or topotecan (n = 94; Fig. 1). De-
mographics and baseline characteristics were similar across treatment
groups (Table 1). The mean age was 61.6 years, and most patients were
male (75.8%), white (58.0%), and had an ECOG PS of 1 (77.7%) at
baseline. Most patients (76.9%) had extensive-stage SCLC at diagnosis
with mean time from diagnosis to date of first dose of 9.5 months and
4.1 weeks from documented relapse/progression; 14% of patients had a
history of brain metastases. Overall, most patients (64.3%) had a DOR to
prior platinum therapy of < 3 months and PR was the best response for
approximately half (47.1%) of patients. Thirty-five percent of patients
reported pain at the time of study entry (Table 1).

3.1. Efficacy

The HR for the OS comparison between dinutuximab/irinotecan and
irinotecan was 1.12 (95% CI: 0.90-1.40; p = 0.3132) and was 1.05 (95%
CI: 0.80-1.37; p = 0.7233) for dinutuximab/irinotecan versus topotecan
(Fig. 2). Median OS ranged from 6.9 to 7.4 months and median PFS
ranged from 3.0 to 3.5 months across groups. Best overall response,
ORR, and CBR results also were similar between groups, as were DOR
results (Table 2).
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Fig. 2. Overall survival and progression-free survival for patients with SCLC. (A) Overall survival (ITT population). (B) Progression-free survival (ITT population).

ITT, intention-to-treat; SCLC, small cell lung cancer.
3.2. Safety/Tolerability

The most commonly reported toxicities were diarrhea (64.5%,
62.0%, and 14.8%), anemia (36.6%, 29.4%, and 65.9%), abdominal
pain (44.8%, 12.8%, and 10.2%), and nausea (44.3%, 47.1%, and
25.0%) in patients in the dinutuximab/irinotecan, irinotecan, and top-
otecan groups, respectively (Table 3). The most commonly reported
adverse events (AEs) in the dinutuximab containing arm were abdom-
inal pain (38.3%), diarrhea (28.4%), and nausea (27.9%). The majority
of patients in all treatment groups required pain medication although
the use of any pain medication (94.0%, 61.0%, 52.3%) and opioid
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medication (42.1%, 24.6%, 10.2%) was higher in the dinutuximab/iri-
notecan group than in the irinotecan and topotecan groups.

The most commonly reported grade > 3 treatment-emergent AEs
were neutropenia (24.0%, 16.6%, and 40.9%) and anemia (7.1%, 9.6%,
and 35.2%) in the dinutuximab/irinotecan, irinotecan, and topotecan
groups, respectively. The most commonly reported dinutuximab-related
grade > 3 toxicities were neutropenia (10.4%) and abdominal pain
(9.3%). There were 20 treatment-attributable deaths in the combination
arm (10.9%) versus 15 (8.0%) and 6 (6.8%) in the irinotecan and top-
otecan arms, respectively.



M.J. Edelman et al.

Table 2
Summary of BOR, ORR, and CBR (ITT Population).
Response’ Dinutuximab + Irinotecan (n  Topotecan
Irinotecan (n = =190) (n =94)
187)
BOR, n (%)
CR 1(0.5) 4(2.1) 221
CRu 0 1(0.5) 0
PR 31 (16.6) 32 (16.8) 17 (18.1)
PRu 13 (7.0) 10 (5.3) 4(4.3)
Stable disease 81 (43.3) 65 (34.2) 41 (43.6)
Progressive disease 41 (21.9) 46 (24.2) 18 (19.1)
Not evaluable 1(0.5) 4(2.1) 0
ORR (confirmed)
CR/PR, n (%) (95% 32(17.1) 36 (18.9) 19 (20.2)
cn® (12.0-23.3) (13.6-25.3) (12.6-29.8)
0Odds ratio (95% CI)© - 0.87 0.84
(0.51-1.47) (0.44-1.59)
p value! - 0.5987 0.5892
CBR (unconfirmed +
confirmed)
CR/CRu/PR/PRu/ 126 (67.4) 112 (58.9) 64 (68.1)
stable disease, n (%) (60.2-74.0) (51.6-66.0) (57.7-77.3)
(95% CD°
0Odds ratio (95% CD° - 1.43 0.99
(0.94-2.19) (0.58-1.68)
p value! - 0.0989 0.9605

BOR, best overall response; CBR, clinical benefit rate; CR, complete response;
CRu, complete response unconfirmed; ITT, intention-to-treat; ORR, overall
response rate; PR, partial response; PRu, partial response unconfirmed.

@ Percentage was calculated using the number of patients in the column
heading as the denominator.

b Exact 2-sided 95% CI estimated using Clopper-Pearson method.

¢ Mantel-Haenszel estimate of the odds ratio, with stratification by duration of
response to prior platinum therapy (<3 months, > 3 months). An odds ratio > 1
indicates an advantage for the dinutuximab combination treatment group.

4 P value based on Cochran Mantel-Haenszel chi-square test, stratified by
duration of response to prior platinum therapy (<3 months, > 3 months).

4. Discussion

There has been relatively little progress in the treatment of SCLC over
the last several decades. Over 20 years elapsed between the approval
(since withdrawn) of topotecan for the treatment of RR SCLC and the
approval of nivolumab for the same indication, despite evidence that it
was not superior to topotecan in this setting [27]. Similarly, although
lurbinectedin was recently approved for the management of RR SCLC, it
also has yet to demonstrate superiority to topotecan. Only in the initial
management of extensive disease have the anti-programmed cell death-
1 agents, durvalumab and atezolizumab, combined with chemotherapy
demonstrated superiority over chemotherapy alone [9,10].

The decision to evaluate dinutuximab in SCLC was supported by
several by several factors including a novel target, demonstrated pre-
clinical activity, and tolerability in another patient population. There
are several possibilities as to why this study failed to demonstrate effi-
cacy. First, the dose was substantially less than that used in the pediatric
NB population. In DISTINCT, patients received only a single dose of 17.5
mg/m2 per cycle (totaling ~ 32 mg/cycle) versus 4 doses of 17.5 mg/m2
per cycle in the NB study [24]. There have been 4 previous studies of
anti-GD2 antibodies in adults, all in melanoma [28-31]. The doses and
schedules used in these studies varied widely. In the study by Saleh et al,
which used a single-dose regimen, the plasma disappearance curve of
dinutuximab fit a 2-compartment model [28]. The mean half-life (t1/2)
o was 24 + 1 h, and the mean t1/2p was 181 + 73 h [28].

These findings would indicate that fractionated dosing in adults is
unnecessary. Based on this observation, as well as anticipated issues of
patient acceptability, the single-dose regimen was advanced.

Another potential reason for lack of efficacy is that the agent may not
have been able to penetrate the large tumor masses. In an in vitro study,
Kendra et al noted that the agent could only penetrate 20 cell layers
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[32].

In the pediatric NB and the adult melanoma studies, dinutuximab
was generally combined with cytokines (eg, interleukin-2) [29,31]. It is
possible that such combinations are required for activity of the agent,
either alone or with chemotherapy. Finally, because dinutuximab is a
“targeted therapy”, it is appropriate to ask whether the target was
actually present. Prior studies have demonstrated a high prevalence of
GD2 expression in SCLC [18]; however, we did not perform an actual
assessment for the presence and intensity of the target by immunohis-
tochemistry. Further research is needed to determine whether alternate
dosing regimens (eg, a higher dose, multiple doses per cycle, or com-
bination with cytokines) or a need to demonstrate the presence of high
GD2 expression may have impacted the results.

Of note, this randomized trial demonstrated a comparable level of
activity for once every three week dosing for irinotecan compared with
the daily x 5 days dosing for topotecan. While not meeting the statistical
requirements of equivalence this finding could have relevance for future
studies given the greater acceptability and common use of the irinotecan
schedule.

5. Conclusions

The combination of dinutuximab and irinotecan did not demonstrate
improved activity in RR SCLC. Further development of dinutuximab in
SCLC will require insight into the optimal dose/schedule, the presence of
the target, and the ability of the agent to penetrate tumors.

6. Prior presentation

DISTINCT study data were presented at the 2020 American Society
of Clinical Oncology Virtual Scientific Program, Abstract 9017, Poster
210.
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Table 3
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Most Common Adverse Events (Incidence > 10% for Any Grade) From the Safety Analysis Set.

Adverse Event, n (%) Dinutuximab + Irinotecan (n = 183)

Irinotecan (n = 187) Topotecan (n = 88)

Any Grade Grade > 3 Any Grade Grade > 3 Any Grade Grade > 3
Any event 183 (100) 141 (77.0) 183 (97.9) 130 (69.5) 86 (97.7) 76 (86.4)
Hematologic toxicities
Anemia 67 (36.6) 13 (7.1) 55 (29.4) 18 (9.6) 58 (65.9) 31(35.2)
Neutropenia 59 (32.2) 44 (24.0) 47 (25.1) 31 (16.6) 45 (51.1) 36 (40.9)
Thrombocytopenia 18 (9.8) 7 (3.8) 13 (7.0) 0 22 (25.0) 16 (18.2)
Leukopenia 30 (16.4) 15 (8.2) 22(11.8) 7 (3.7) 12 (13.6) 4 (4.5)
Gastrointestinal toxicities
Diarrhea 118 (64.5) 29 (15.8) 116 (62.0) 39 (20.9) 13 (14.8) 2(2.3)
Nausea 81 (44.3) 4(2.2) 88 (47.1) 3(1.6) 22 (25.0) 1(1.1)
Vomiting 65 (35.5) 9 (4.9) 57 (30.5) 6(3.2) 6 (6.8) 1(1.1)
Decreased appetite 60 (32.8) 502.7) 58 (31.0) 6(3.2) 23 (26.1) 0
Constipation 16 (8.7) 0 16 (8.6) 0 13 (14.8) 0
Pain-related toxicities
Abdominal pain 82 (44.8) 18 (9.8) 24 (12.8) 5(2.7) 9 (10.2) 334
Pain in extremity 31 (16.9) 3(1.6) 5(2.7) 1(0.5) 3(3.4) 0
Non-cardiac chest pain 24 (13.1) 5(2.7) 8(4.3) 1(0.5) 5(.7) 0
Headache 21 (11.5) 2(1.1) 12 (6.4) 201.1) 4 (4.5) 0
Other toxicities
Alopecia 49 (26.8) 1 (0.5) 33(17.6) 0 10 (11.4) 0
Asthenia 44 (24.0) 13(7.1) 39 (20.9) 12 (6.4) 25 (28.4) 6 (6.8)
Fatigue 36 (19.7) 7 (3.8) 48 (25.7) 17 (9.1) 16 (18.2) 7 (8.0)
Cough 28 (15.3) 4(2.2) 16 (8.6) 0 9(10.2) 0
Dyspnea 27 (14.8) 8 (4.4) 18 (9.6) 421 13 (14.8) 5(5.7)
Weight decreased 24 (13.1) 0 25 (13.4) 1(0.5) 8(9.1) 2(2.3)
Pyrexia 19 (10.4) 1 (0.5) 10 (5.3) 0 13 (14.8) 0
Increased blood LDH 19 (10.4) 1 (0.5) 6(3.2) 1(0.5) 5(5.7) 0
Pneumonia 12 (6.6) 7 (3.8) 11 (5.9) 9 (4.8) 9 (10.2) 4(4.5)
Hyperglycemia 8(4.4) 1 (0.5) 4(2.1) 0 9(10.2) 4(4.5)

LDH, lactate dehydrogenase.

@ Percentage was calculated using the number of patients in the column heading as the denominator. Medical Dictionary for Regulatory Activities version 22.1 was

used for coding.
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