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Immune checkpoint inhibition in small cell lung cancer: a key to
reach an unmet need?
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Small cell lung cancer (SCLC), accounting for 13-15% of
all lung cancers, is strongly correlated with smoking and
it is associated with a poor overall survival (OS) (2-year
OS rate: 5%), particularly in patients with extensive disease
(1,2). Furthermore, SCLC is one of the solid tumors
with a higher mutational burden and an almost universal
inactivation of TP53 and RbI genes; conversely, potential
druggable genome aberrations were very rare (3,4). In the
last 30 years, no new effective treatment strategies have
emerged and platinum-based chemotherapy represents
the standard of care in first-line setting. Despite the high
objective response rates (ORR), relapse is an unavoidable
event. Recommended salvage second-line chemotherapy is
limited to intravenous topotecan and its efficacy depends on
the duration of response (DOR) to first-line treatment (5).
A treatment-free interval (TFI) shorter than 60 days was
identified as a cut-off able to predict patients refractory to
second-line chemotherapy and with a poor prognosis (6).
Amrubicin is an alternative option in second-line setting,
although it is approved only in Japan (7). In contrast to
recent milestone changes in the landscape of advanced non-
small cell lung cancer (NSCLC) treatment, obtained with
the advent of targeted therapies and immune checkpoint
inhibitors, SCLC still lacks new effective treatment
strategies. In this daunting scenario, Ott and colleagues
explored safety and efficacy of pembrolizumab, a highly
selective anti-programmed cell death 1 (PD-1) humanized
monoclonal IgG4 antibody, in patients with PD-L1
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(programmed cell death ligand 1) positive extensive-stage
SCLC (8). In this multi-cohort, phase Ib open-label study,
163 patients were screened and only 46 (31.7%) had tumor
expressing PD-L1, with a membranous PD-L1 staining cut-
off of >1% in tumor and associated inflammatory cells or in
stroma, evaluated in a central laboratory by using the 22C3
antibody. The primary end points were safety, tolerability
and ORR; secondary end-points were progression-free
survival (PFS), DOR and OS. Out of 46 patients, only
24 patients were treated with pembrolizumab 10 mg/kg
intravenously every 2 weeks for 24 months or until disease
progression, unacceptable toxicity or other reasons. Of
note, 21 of enrolled patients (87.5%) received >2 prior lines
of therapy for advanced disease, and 9 of them (37.5%) were
heavily pretreated (>3 lines). All patients were evaluable
for tolerability and safety results showed no unexpected
adverse events (AEs); most common AEs of any grade were
arthralgia, asthemnia and rash, while grade 3 to 5 AEs
occurred in 8 patients (33.3%). One patient died due to
colitis and mesenteric ischemia, and this event was supposed
to be treatment-related. Regarding efficacy, twenty-two
patients were evaluable for response. ORR was obtained in
8 patients (33.3%), achieving partial response in 7 patients
(29.2%) and complete response in 1 patient (4.2%).
Treatment responses were rapid and durable (7able 1).
After a median follow-up duration of 9.8 months, median
PES was 1.9 months and median OS was 9.7 months.
Noteworthy, the 6- and 12-month OS rates were 66.0% and
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Table 1 Main patients’ features and clinical outcomes of SCLC patients enrolled into two early clinical trials
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Characteristics

KEYNOTE-028

Checkmate 032°

Pembrolizumab (10 mg/kg g2w)

Nivolumab (3 mg/kg g2w)

No. of patients
Median age [years]
PD-L1 selection
Previous lines of therapy

1

>2
ORR (%); (95% ClI)
DCR (%); (95% ClI)
Median TTR (95% CI) (months)
Median DOR (95% CI) (months)
Median PFS (95% ClI) (months)
1-year OS rate (95% CI) (%)
Median OS (95% CI) (months)

24 98
60.5 [41-80] 63 [57-68]
Yes No
3 (12.5%) 40 (41%)
21 (87.5%) 58 (59%)

8 (33.3%); (15.6-55.3)
8 (33.3%); (15.6-55.3)
2(1.7-3.7)

19.4 (3.6 to 220.0)
1.9 (1.7-5.9)
37.7 (18.4-57.0)
9.7 (4.1-NR)

10 (10.2%); (5.0-18.0)
32 (32.7%); (NA)
2(1.3-2.8)

NR (4.4-NR)

1.4 (1.4-1.9)

33 (22.0-45.0)
4.4 (3.0-9.3)

§, this comparison includes the only cohort treated with nivolumab alone. PD-L1, programmed cell death ligand 1; ORR, objective response
rate; DCR, disease control rate; NA, not available; TTR, time to response; DOR, duration of response; NR, not reached; PFS, progression-

free survival; OS, overall survival.

37.7%, respectively. In this trial, pembrolizumab showed
an expected good safety profile and a clinically meaningful
antitumor activity; however, some considerations have to
be reported. Regarding selection criteria, KEYNOTE-028
enrolled only patients whose tumors were positive for PD-
L1, with a cut-off value of >1%. The proportion of PD-L1
positive SCLC (31.7%) was much lower than that reported
for PD-L1 positive NSCLC (66.4%) (9). Although the role
of PD-L1 selection is currently unknown in SCLC, PD-
L1 positive tumors seems to derive a clinically meaningful
benefit from anti-PD-1 treatment (9,10); this selection
may have contributed to observing the positive results of
pembrolizumab in these patients, even if responses were
also reported in PD-L1 negative SCLC ones receiving
nivolumab (11). Despite the small sample size and the limits
of a phase Ib trial, these results are particularly encouraging,
considering the heavily pretreated population enrolled
into this study, and they could open the way to promising
treatment perspectives for an aggressive and “orphan”
disease. The authors pointed out how pembrolizumab had a
higher activity when compared to historical results obtained
with topotecan (12). Nevertheless, taking into account
the limits of an indirect comparison, ORR achieved with
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pembrolizumab in the intent-to-treat (I'T'T) population is
consistent with that observed with topotecan in second-
line for the treatment of sensitive relapsed SCLC patients
(37.8%) (12); conversely, ORR obtained with topotecan
in refractory patients was very disappointing (6.4%) and
a comparison with pembrolizumab in KEYNOTE-028 is
not possible due to the lack of stratification per platinum-
sensitivity, a known criterion for relapsed SCLC outcome
prediction (2,6). Furthermore, being a heavily pretreated
population, it is our opinion that patients enrolled into
this study were positively selected for good performance
status (PS 0-1) and low incidence of brain metastases.
Nevertheless, no data on TFI, presence of liver metastases,
patients’ features (haemoglobin, albumin and sodium
levels), all known to be prognostic factors (6), have been
reported. This patient’s population is unlikely to reflect
what we treat in real world. Responses were also durable
(median 19.4 months), as typically observed with immune
checkpoint inhibitors, and appeared to be longer than those
obtained with topotecan (7.6 months) (12). As reported
above, other immune checkpoint inhibitors have been
previously tested in SCLC. Nivolumab, a fully human
IgG4 monoclonal antibody directed against PD-1,
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has been investigated in recurrent SCLC patients, both
in monotherapy and in combination with ipilimumab, in
a phase I/II trial (Checkmate 032) (11). Patients received
nivolumab 3 mg/kg every 2 weeks, or different schedules
including nivolumab plus ipilimumab. In this study, PD-
L1 status was not a selection criterion; PD-L1 expression
was assessable in 69% of all patient samples and only
25 patients (17%) had tumors positive for PD-L1 (cut-
off value >1%). Table 1 shows clinical outcomes reported
in Checkmate 032 and a comparison with KEYNOTE
028. Ten out of 98 patients (10%) achieved an objective
response when treated with nivolumab alone. In this cohort,
median PFS and OS were 1.4 and 4.4 months, respectively.
Of note, PD-L1 negativity did not preclude a response to
immunotherapy. In fact, in a preplanned analysis, objective
responses were achieved irrespective of PD-L1 expression,
reaching 11% and 10% in platinum-sensitive and -resistant
patients, respectively. Considering these results, nivolumab

Table 2 Ongoing trials with immune-oncology agents in SCLC

Gelsomino et al. Pembrolizumab in small cell lung cancer

seems to be less active than pembrolizumab in this setting.
The high proportion of PD-L1 negative patients enrolled
in this study (57.3 %) may have influenced results, but these
considerations need further confirmation. Nivolumab as
single agent was well tolerated with a toxicity profile as
expected. The most common nivolumab-related toxicities
of any grade were fatigue, pruritus, diarrhea, nausea and
decreased appetite. Any treatment-related AE of grade
3—4 occurred in 13 (13%) patients. No treatment-related
death was reported. In conclusion, it is possible that
immunotherapy may have a role in the next future for the
treatment of advanced SCLC, but these promising results
need to be confirmed by future larger randomized trials
addressed to establish the right setting and timing respect
to chemotherapy and radiotherapy. In this context, different
immune-oncology agents, including pembrolizumab, are
currently being investigated and are reported in Table 2.
Finally, the identification of potential predictive biomarkers,

ClinicalTrials.gov ID Phase

Treatment arm(s)

Description and objectives

Pembrolizumab
First-line and/or maintenance treatment
NCT01840579 1

NCT02402920 1

CDDP/CBDCA + Etoposide + Pembrolizumab

CDDP/CBDCA + Etoposide + Pembrolizumab
+ RT (LD-SCLC). CDDP/CBDCA + Etoposide +

Pembrolizumab combined with standard
chemotherapy: DLT

Concurrent chemo-radiation both in LD-SCLC and
in ED-SCLC: MTD; PFS

Pembrolizumab — RT + Pembrolizumab (ED-

SCLC)
NCT02580994 2

NCT02934503

NCT02359019

NCTO03066778

CDDP/CBDCA + Etoposide. CDDP/CBDCA +
Etoposide + Pembrolizumab

CDDP/CBDCA + Etoposide + Pembrolizumab —
RT and Pembrolizumab (for up 2 years). CDDP/
CBDCA + Etoposide + Pembrolizumab (after the
1 cycle). CDDP + Etoposide — Pembrolizumab.
Chemoradiotherapy — Pembrolizumab

Pembrolizumab

CDDP/CBDCA + Etoposide + Pembrolizumab.
CDDP/CBDCA + Etoposide + Placebo

First-line treatment in ED-SCLC: PFS; OS

Pembrolizumab combined with standard treatment
and/or maintenance: Change in PD-L1 expression;
PFS, OS, ORR

Maintenance after 1 line treatment in ED-SCLC:
PFS; OS

Pembrolizumab combined with standard
chemotherapy: PFS, OS; ORR, DOR, AEs, QoL

Table 2 (continued)
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Table 2 (continued)
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ClinicalTrials.gov ID

Phase

Treatment arm(s)

Description and objectives

Second-line or further treatment(s)

NCT02646748 1

NCT02331251 1/2

NCT02551432 2

NCT02963090 2

NCT03253068 2

NCT02628067 2
Nivolumab

Pembrolizumab + Itacitinib. Pembrolizumab +
INCB050465

Pembrolizumab + irinotecan

Paclitaxel — Paclitaxel + Pembrolizumab —
Pembrolizumab

Pembrolizumab. Topotecan

Pembrolizumab + Amrubicin

Pembrolizumab

Maintenance and/or consolidation treatment

NCTO03043599 172
NCT02046733 2
NCT02538666 3

Nivolumab + Ipilimumab + consolidative radiation
therapy

Nivolumab + Ipilimumab (induction) for 4 cycles —
Nivolumab (maintenance)

Nivolumab. Nivolumab + Ipilimumab. Placebo

Second-line or further treatment(s)

NCT03026166 172
NCT02247349 1/2
NCT02481830 3

Atezolizumab
First-line treatment

NCT03041311 2

NCT02763579 3

Second-line treatment
NCT03059667 2

Rovalpituzumab + Nivolumab. Rovalpituzumab
+ Nivolumab + Ipilimumab (1 mg/kg).
Rovalpituzumab + Nivolumab + Ipilimumab

(8 mg/kg)

BMS986012. BMS986012 + Nivolumab

Nivolumab. Topotecan. Amrubicin

CBDCA + Etoposide + Atezolizumab + Trilaciclib.
CBDCA + Etoposide + Atezolizumab + Placebo

CBDCA + Etoposide + Atezolizumab. CBDCA +
Etoposide + Placebo

Topotecan. CBDCA + Etoposide. Atezolizumab

Refractory solid tumors, including SCLC, testing
pembrolizumab in combo with either a JAK
inhibitor or a PI3K inhibitor: safety and tolerability;
ORR, PFS, DOR

Refractory ED-SCLC and other solid tumors: RP2D
of chemotherapy in combo with pembrolizumab;
AEs, ORR, OS, PFS

Refractory SCLC: ORR; PFS, OS, toxicity

Randomized trial (2:1) in sensitive and refractory
SCLC: PFS

Refractory SCLC: ORR
Advanced solid tumors, including SCLC: ORR

Consolidation therapy in ED-SCLC after platinum-
based chemotherapy: RP2D, PFS; OS

Consolidation strategy after standard
chemoradiotherapy in LD-SCLC: OS, PFS; ORR,
TTF, toxicity

Maintenance therapy after standard 1% line
treatment in ED-SCLC: OS, PFS

Nivolumab combination in relapsed ED-SCLC:
DLT; ORR, CBR, DOR, PFS, OS

Relapsed/refractory SCLC: AEs; PK, ORR, PFS,
os

Relapsed SCLC after platinum-based therapy: OS;
PFS, ORR

Treatment-naive ED-SCLC patients: OS, AE; ORR,
PFS, irAEs

Treatment-naive ED-SCLC patients: PFS, OS;
ORR, DOR, TTR, QoL, AE, PK

Pretreated LD- and ED-SCLC: ORR; PFS, OS,
safety, DOR, QoL

CDDP, cisplatin; CBDCA, carboplatin; DLT, dose limiting toxicity; RT, radiotherapy; LD-SCLC, limited-disease small cell lung cancer; ED-
SCLC, extensive-disease small cell lung cancer; MTD, maximum tolerated dose; PFS, progression free survival; OS, overall survival; PD-
L1, programmed death ligand 1; ORR, objective response rate; DOR, duration of response; AEs, adverse events; QoL, quality of life; JAK,
janus kinase; PI3K, phosphoinositide 3-kinase; RP2D, recommended phase 2 dose; TTF, time to treatment failure; CBR, clinical benefit
rate; PK, pharmacokinetics; irAEs, immune-related adverse events; TTR, time to response.
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other than PD-L1, represents a challenge in translational
research, in order to better select patients that could benefit
from these novel agents.
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