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Background: Immune checkpoint inhibitors (ICIs) no longer are approved for second-line or later 
treatment of extensive-stage small cell lung cancer (ES-SCLC), and have not been studied in combination 
with chemotherapy. Exploring the efficacy and safety of second-line or later immunotherapy for ES-SCLC is 
an urgent clinical question that needs to be addressed, and combination therapies are an important research 
direction. This study intended to investigate the efficacy and safety of the sintilimab in combination with 
chemotherapy as a second-line and beyond treatment option for ES-SCLC.
Methods: Medical records of patients who received treatment with sintilimab in combination with 
chemotherapy or chemotherapy alone as a second-line or beyond therapy were retrospectively analyzed. The 
study evaluated efficacy and safety. Indicators of efficacy included objective response rate (ORR), disease 
control rate (DCR), progression-free survival (PFS), and overall survival (OS). Safety indicators included 
adverse events (AEs).
Results: This cohort comprised of 46 patients: 24 in the sintilimab combination chemotherapy group and 
22 in the chemotherapy group. Chemotherapy received by both groups was either albumin-bound paclitaxel 
or irinotecan. Compared with the chemotherapy group, the sintilimab combination chemotherapy group had 
higher ORR and DCR (ORR: 37.5% vs. 9.1%, P=0.04; DCR: 75.0% vs. 40.9%, P=0.04), and significantly 
prolonged PFS and OS [median PFS (mPFS): 5.07 vs. 2.45 months, P=0.006; median OS (mOS): 14.43 vs. 
10.34 months, P=0.009]. Also, there was no significant increase in the incidence of AEs in the sintilimab 
combination chemotherapy group, which was well tolerated by patients.
Conclusions: Sintilimab in combination with chemotherapy is superior to single-agent chemotherapeutic 
treatment as second-line or later therapy in ES-SCLC patients who have not received prior immunotherapy. 
These results need to be confirmed in future clinical trials.
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Introduction

Lung cancer is a malignant tumor with the second highest 
incidence rate (11.4%) and the highest mortality rate (18%) 
worldwide (1). Among the types of lung cancer, small cell 
lung cancer (SCLC) is a highly malignant pathologic type, 
accounting for about 14% of cases (2). Although SCLC 
is quite sensitive to chemotherapy and radiotherapy, it 
is likely to recur and metastasize, with a median overall 
survival (OS) for extensive-stage small cell lung cancer (ES-
SCLC) of 8–13 months, and 5-year survival rate of only 
2–4% (3). The improvement of the prognosis of SCLC 
patients is an urgent clinical issue. In recent years, immune 
checkpoint inhibitors (ICIs) have improved the prognosis 
of lung cancer. Programmed cell death ligand 1 (PD-L1) 
inhibitors combined with platinum-containing dual-agent 
chemotherapy have improved the prognosis of SCLC for 
the first time in more than 20 years. Atezolizumab (4,5) and 
durvalumab (6-8) are currently approved by the Food and 
Drug Administration (FDA), in combination with platinum 
based chemotherapy, for the first-line treatment of  

ES-SCLC.
Although SCLC is very sensitive to first-line treatment, 

the majority of ES-SCLC patients experience relapse and 
drug resistance after initial treatment; these patients have 
a median OS of only 7–9 months after receiving further 
chemotherapy (9,10). Based on early clinical trial data, 
programmed cell death 1 (PD-1) inhibitors nivolumab 
(11,12) and pembrolizumab (13,14) were approved for the 
subsequent treatment of ES-SCLC patients who relapsed 
after primary treatment. However, as data from subsequent 
phase III randomized trials did not show an improvement 
in OS, the FDA withdrew the indication for nivolumab or 
pembrolizumab for the subsequent treatment of patients 
with relapsed SCLC (15,16). No ICIs are currently approved 
for second-line or later treatment of ES-SCLC (17).  
Exploring the efficacy and safety of second-line or later 
immunotherapy for ES-SCLC is an urgent clinical question 
that needs to be addressed, and combination therapy is an 
important research direction (18,19). Herein, we conducted 
a real-world retrospective study to explore the efficacy and 
safety of the anti-PD-1 agent sintilimab in combination 
with chemotherapy as a second-line and beyond treatment 
option for ES-SCLC. We present this article in accordance 
with the STROBE reporting checklist (available at https://
jtd.amegroups.com/article/view/10.21037/jtd-24-769/rc).

Methods

Patient enrollment and study design

This is a retrospective study screening patients with ES-
SCLC treated between January 2018 and December 
2022 at Hunan Cancer Hospital. The last follow-up 
and data collection were conducted in July 2023. The 
inclusion criteria were as follows: (I) age 18–75 years; (II) 
Eastern Cooperative Oncology Group performance status 
(ECOG PS) score of 0–2; (III) patients with histologic or 
cytologic diagnosis of ES-SCLC; (IV) receiving sintilimab 
combination chemotherapy or chemotherapy alone as 
second-line or later treatment, and in the case of second-
line treatment, relapse within 6 months from the end of 
first-line treatment; (V) patients with at least 1 evaluable 
target lesion according to Response Evaluation Criteria 

Highlight box

Key findings 
• In previously treated patients with extensive-stage small cell lung 

cancer (ES-SCLC), the sintilimab plus chemotherapy group 
had higher objective response rate and disease control rate and 
significantly prolonged progression-free survival and overall 
survival compared with the chemotherapy alone group. 

• There was no significant increase in the incidence of adverse events 
in the sintilimab combination chemotherapy group, suggesting 
good tolerability by patients.  

What is known, and what is new?  
• No immune checkpoint inhibitors are currently approved for 

second-line or later treatment of ES-SCLC, particularly in 
combination with chemotherapy. This study investigated the 
efficacy and safety of sintilimab in combination with chemotherapy 
as a second-line and beyond treatment for ES-SCLC.

• Sintilimab, in combination with chemotherapy, is superior to 
single-agent chemotherapy as second-line or later therapy in ES-
SCLC patients who have not received prior immunotherapy. 

What is the implication, and what should change now? 
• These results need to be confirmed in prospective clinical trials.

Submitted May 11, 2024. Accepted for publication Jun 20, 2024. Published online Jun 28, 2024.

doi: 10.21037/jtd-24-769

View this article at: https://dx.doi.org/10.21037/jtd-24-769

https://jtd.amegroups.com/article/view/10.21037/jtd-24-769/rc
https://jtd.amegroups.com/article/view/10.21037/jtd-24-769/rc


Journal of Thoracic Disease, Vol 16, No 6 June 2024 3899

© Journal of Thoracic Disease. All rights reserved. J Thorac Dis 2024;16(6):3897-3908 | https://dx.doi.org/10.21037/jtd-24-769

in Solid Tumors (RECIST, version 1.1) (20); and (VI) 
patients who had received at least 1 efficacy evaluation 
during treatment. The exclusion criteria were as follows: (I) 
patients with a pathologic diagnosis of non-small cell lung 
cancer (NSCLC) combined with SCLC; and (II) patients 
with prior treatment with ICIs. The outcome variables 
assessed in the study were objective response rate (ORR), 
disease control rate (DCR), progression-free survival (PFS), 
overall survival, and adverse events (AEs).

The study was conducted in accordance with the 
Declaration of Helsinki (as revised in 2013). The study was 
approved by the Institutional Ethics Committee of Hunan 
Cancer Hospital (No. 202242) and individual consent for 
this retrospective analysis was waived.

Evaluation of efficacy and safety

ORR was defined as the proportion of patients who 
achieved complete response (CR) and partial response (PR) 
according to RECIST 1.1 criteria. DCR was defined as the 
proportion of patients who achieved CR, PR, and stable 
disease (SD) according to RECIST 1.1 criteria. PFS was 
defined as the time interval from the start of sintilimab 
combination chemotherapy or single-agent chemotherapy 
treatment initiation to disease progression or death from 
any cause, whichever occurred first, or, if no disease 
progression or death occurred, patients were censored at 
the date of the last imaging visit. OS was defined as the 
time interval between the start of treatment with sintilimab 
combination chemotherapy or single-agent chemotherapy 
and death from any cause, or if no death event occurred, 
patients were censored at the last date of the last follow-
up visit. Treatment-related adverse events (TRAEs) were 
assessed according to the Common Terminology Criteria 
for Adverse Events (CTCAE, version 5.0) (21).

Statistical analysis

All statistical analyses were performed by R (version 
3.6.1; The R Foundation of Statistical Computing, 
Vienna, Austria), with a test level of α=0.05 and statistical 
significance at P<0.05 for two-tailed tests. We used the 
chi-square test or Fisher’s exact test for the comparison of 
count data between groups and the Kaplan-Meier curve for 
the relationship between descriptive variables and survival. 
The log-rank test was used to compare the differences in 
survival between the two groups. The Cox proportional 
risk model was used to calculate the hazard ratio (HR) and 

95% confidence interval (CI) to determine the survival 
differences.

Results

Baseline patient characteristics

We screened 274 patients with ES-SCLC treated at Hunan 
Cancer Hospital between January 2018 and December 
2022 according to the illustrated process (Figure 1). Of 
these, 107 were on first-line treatment, 83 had received 
prior immunotherapy, and 38 had incomplete treatment 
records and were excluded. The final cohort comprised of 
46 patients, including 24 patients in the group treated with 
sintilimab in combination with chemotherapy (sintilimab/
chemotherapy) and 22 patients in the group receiving 
single-agent chemotherapy.

Table 1 demonstrates the baseline clinical characteristics 
of the two groups, which were comparable. In the 
sintilimab/chemotherapy group, 83.3% were male (20/24) 
and 29.2% (7/24) of patients were ≥65 years old. In the 
chemotherapy group, 86.4% were male (19/22) and 40.9% 
(9/22) of patients were ≥65 years old. The majority of 
patients in all groups had an ECOG PS score of 0–1. The 
prevalence of smoking was 83.3% (20/24) and 86.4% 
(19/22) in the sintilimab/chemotherapy and chemotherapy 
groups, respectively, whereas the proportion of patients with 
clinical stage IV at diagnosis, was 79.2% (19/24) and 86.4% 
(19/22), respectively. There was no significant difference 
in baseline metastatic sites between the two groups. In 
the sintilimab/chemotherapy group, 79.2% (19/24) of the 
patients received second-line treatment, and 20.8% (5/24) 
received third-line and beyond treatment, whereas all 
patients in the chemotherapy group received second-line 
treatment (P=0.05). In terms of choice of chemotherapeutic 
agent, 58.3% (14/24) and 59.1% (13/22) of patients in 
the sintilimab/chemotherapy and chemotherapy groups, 
respectively, received nano-albumin paclitaxel, whereas 
another 41.7% (10/24) and 40.9% (9/22) of patients 
received irinotecan, respectively.

Efficacy

ORR and DCR
ORR and DCR were significantly higher in the sintilimab/
chemotherapy group compared with the chemotherapy 
group (ORR: 37.5% vs. 9.1%, P=0.04; DCR: 75.0% vs. 
40.9%, P=0.04). When only those patients who received 
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sintilimab in the second line were included, the ORR and 
DCR were higher in the sintilimab/chemotherapy group 
(ORR: 42.1% vs. 9.1%, P=0.03; DCR: 78.9% vs. 40.9%, 
P=0.03) (Table 2).

PFS and OS
The median survival follow-up time in this study was 
33.63 months (95% CI: 24.12–43.14). PFS and OS were 
significantly prolonged in the sintilimab/chemotherapy 
group compared with the chemotherapy group [median 
PFS (mPFS): 5.07 vs. 2.45 months, P=0.006; HR =0.42, 
95% CI: 0.22–0.79, P=0.007; median OS (mOS): 14.43 vs. 
10.34 months, P=0.009; HR =0.43, 95% CI: 0.22–0.83, 
P=0.01] (Figure 2A,2B); PFS and OS were also longer in the 
sintilimab/chemotherapy group when restricted to second-
line treatment (mPFS: 5.73 vs. 2.45 months, P=0.003; 
HR =0.36, 95% CI: 0.18–0.72, P=0.004; mOS: 15.47 vs.  
10.34 months, P=0.01; HR =0.41, 95% CI: 0.21–0.84, 
P=0.02) (Figure 3A,3B). Cox multifactorial regression 
analyses also further determined that the sintilimab/
chemotherapy combination compared to chemotherapy 
alone was an independent prognostic factor for improving 
PFS and OS in patients (Tables 3,4).

Safety
In the sintilimab/chemotherapy and chemotherapy 

groups, the number of patients who developed TRAEs 
was 18 (75.0%) and 14 (63.6%), and the incidence of 
grade ≥3 TRAEs was 12.5% (3/24) and 18.2% (4/22). The 
sintilimab/chemotherapy combination did not increase 
the TRAEs compared with chemotherapy significantly 
(Table 4). There were 2 patients (8.3%) in the sintilimab/
chemotherapy group who experienced grade 1–2 treatment-
related immune-related adverse events (irAEs), no patients 
had grade ≥3 treatment-related irAEs, and none of the 
patients discontinued treatment due to irAEs (Table 5).

Discussion

This study investigated the efficacy and safety of sintilimab 
plus chemotherapy as a second-line and later treatment 
for ES-SCLC. The results of the study showed that 
the addition of sintilimab to single agent chemotherapy 
improved efficacy, with observed higher ORR, DCR, PFS 
and OS in this group. There was no apparent difference 
between nab-paclitaxel and irinotecan. For patients with 
ES-SCLC who have not received prior immunotherapy, 
sintilimab in combination with chemotherapy appears to be 
a reasonable treatment option.

The National Comprehensive Cancer Network 
(NCCN) guideline (version 2.2023) (17) states that a 
rechallenge of the original regimen or a similar platinum-

ES-SCLC patients receiving therapy from 
January 2018 to December 2022 (n=274)

Patients meeting inclusion and 
exclusion criteria (n=46)

Baseline characteristics, efficacy and safety 
were compared between these groups

Sintilimab/chemotherapy
(n=24)

Chemotherapy
(n=22)

Exclusion:
• First-line treatment (n=107)
• Previous immunotherapy (n=83)
• Incomplete medical records (n=38)

Figure 1 Flowchart of study design. ES-SCLC, extensive stage small cell lung cancer.
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Table 1 Baseline characteristics of patients

Characteristics Sintilimab/chemotherapy (N=24), n (%) Chemotherapy (N=22), n (%) P value

Sex >0.99

Male 20 (83.3) 19 (86.4)

Female 4 (16.7) 3 (13.6)

Age (years) 0.60

<65 17 (70.8) 13 (59.1)

≥65 7 (29.2) 9 (40.9)

ECOG PS >0.99

0–1 22 (91.7) 21 (95.5)

2 2 (8.3) 1 (4.5)

Smoking histology >0.99

Ever smoker 20 (83.3) 19 (86.4)

Never smoker 4 (16.7) 3 (13.6)

TNM stage 0.70

III 5 (20.8) 3 (13.6)

IV 19 (79.2) 19 (86.4)

Metastatic site

Lung 3 (12.5) 5 (22.7) 0.45

Pleura 5 (20.8) 4 (18.2) >0.99

Liver 6 (25.0) 6 (27.3) >0.99

Bone 5 (20.8) 8 (36.4) 0.40

Brain 7 (29.2) 4 (18.2) 0.50

Adrenal gland 3 (12.5) 3 (13.6) >0.99

Platinum-free interval (days) >0.99

<90 11 (45.8) 10 (45.5)

≥90 13 (54.2) 12 (54.5)

Line of therapy 0.05

2 19 (79.2) 22 (100.0)

≥3 5 (20.8) 0

Selection of chemotherapy >0.99

Albumin-bound paclitaxel 14 (58.3) 13 (59.1)

Irinotecan 10 (41.7) 9 (40.9)

ECOG PS, Eastern Cooperative Oncology Group performance status; TNM, tumor-node-metastasis.
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Figure 2 PFS and OS of patients with relapsed SCLC treated with sintilimab/chemotherapy (n=24) or chemotherapy (n=22) as the second-
line treatment or later. (A) PFS of the sintilimab/chemotherapy or chemotherapy group as the second-line treatment or later. (B) OS of the 
sintilimab/chemotherapy or chemotherapy group as the second-line treatment or later. PFS, progression-free survival; OS, overall survival; 
SCLC, small cell lung cancer. 

Figure 3 PFS and OS of patients with relapsed SCLC treated with sintilimab/chemotherapy (n=19) or chemotherapy (n=22) as the second-
line treatment. (A) PFS of the sintilimab/chemotherapy or chemotherapy group as the second-line treatment. (B) OS of the sintilimab/
chemotherapy or chemotherapy group as the second-line treatment. PFS, progression-free survival; OS, overall survival; SCLC, small cell 
lung cancer; NA, not applicable.

Table 2 ORR and DCR between the sintilimab/chemotherapy and chemotherapy group

Items Sintilimab/chemotherapy (%) Chemotherapy (%) P value

ORR

Total 37.5 9.1 0.04

Second-line 42.1 9.1 0.03

DCR

Total 75.0 40.9 0.04

Second-line 78.9 40.9 0.03

ORR, objective response rate; DCR, disease control rate.
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Table 3 Univariate and multivariate Cox regression analyses of clinical parameters on PFS between sintilimab/chemotherapy and chemotherapy

Variable Category
Univariate analysis Multivariate analysis

HR (95% CI) P value HR (95% CI) P value

Sex Male vs. female 1.08 (0.48–2.46) 0.85 0.69 (0.29–1.66) 0.41

Age (years) ≥65 vs. <65 1.35 (0.68–2.67) 0.39 1.20 (0.55–2.62) 0.64

ECOG PS 2 vs. 0–1 2.43 (0.71–8.25) 0.16 2.32 (0.64–8.37) 0.20

Smoking history Smoker vs. never smoker 1.08 (0.48–2.46) 0.85 0.69 (0.29–1.66) 0.41

TNM stage IV vs. III 2.14 (0.89–5.16) 0.09 2.37 (0.87–6.46) 0.09

Treatment line 2 vs. ≥3 0.75 (0.29–1.93) 0.55 0.43 (0.13–1.38) 0.16

Chemotherapy Irinotecan vs. albumin-bound paclitaxel 0.95 (0.50–1.79) 0.87 1.12 (0.54–2.32) 0.76

Therapeutic regimen Sintilimab/chemotherapy vs. chemotherapy 0.42 (0.22–0.79) 0.008 0.34 (0.16–0.71) 0.004

PFS, progression-free survival; HR, hazard ratio; CI, confidence interval; ECOG PS, Eastern Cooperative Oncology Group performance 
status; TNM, tumor-node-metastasis.

Table 4 Univariate and multivariate Cox regression analyses of clinical parameters on OS between sintilimab/chemotherapy and chemotherapy

Variable Category
Univariate analysis Multivariate analysis

HR (95% CI) P value HR (95% CI) P value

Sex Male vs. female 0.89 (0.37–2.14) 0.80 0.59 (0.23–1.51) 0.27

Age (years) ≥65 vs. <65 1.91 (0.96–3.82) 0.07 1.34 (0.61–2.96) 0.47

ECOG PS 2 vs. 0–1 1.62 (0.49–5.32) 0.43 3.03 (0.76–12.10) 0.12

Smoking histology Smoker vs. never smoker 0.89 (0.37–2.14) 0.80 0.59 (0.23–1.51) 0.27

TNM stage IV vs. III 1.37 (0.53–3.55) 0.52 1.14 (0.41–3.18) 0.81

Treatment line 2 vs. ≥3 1.37 (0.48–3.87) 0.55 0.59 (0.17–2.10) 0.41

Chemotherapy Irinotecan vs. albumin-bound paclitaxel 0.90 (0.46–1.74) 0.74 0.76 (0.35–1.67) 0.49

Therapeutic regimen Sintilimab/chemotherapy vs. chemotherapy 0.43 (0.22–0.83) 0.01 0.35 (0.15–0.82) 0.02

OS, overall survival; HR, hazard ratio; CI, confidence interval; ECOG PS, Eastern Cooperative Oncology Group performance status; TNM, 
tumor-node-metastasis.

based regimen is recommended as a subsequent treatment 
option if the disease-free interval is longer than 6 months 
and that rechallenge of the original regimen or a similar 
platinum-based regimen may be considered if the disease-
free interval is at least 3–6 months. Other recommended 
regimens in this setting include topotecan, lurbinectedin, 
cyclophosphamide/doxorubicin/vincristine (CAV), 
docetaxel, etoposide, gemcitabine, irinotecan, nivolumab, 
paclitaxel, pembrolizumab, temozolomide, and vinorelbine 
(category 2A) (22).

Immunotherapy has greatly improved the prognosis of 
ES-SCLC. However, there are many patients with ES-

SCLC in China who do not receive immunotherapy in 
the first line because it is more expensive compared to 
chemotherapy. Currently, only topotecan (23-25) and 
lurbinectedin (26,27) are approved by the FDA for second-
line treatment of ES-SCLC, and the VEGFR inhibitor 
anlotinib (28,29) is approved by the National Medical 
Products Administration (NMPA) for third-line treatment 
of ES-SCLC. No ICIs have been approved by the FDA/
NMPA for the second-line or later treatment of ES-SCLC, 
and exploring new options for the second-line or later 
treatment of ES-SCLC is an urgent clinical issue to be 
addressed.
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The PASSION study (NCT03417985) is the first study 
to evaluate ICI (camrelizumab) in combination with anti-
angiogenic agents (apatinib) in relapsed ES-SCLC. A total 
of 59 patients were enrolled in this study, and the ORR 
among the 47 patients in the QD cohort (camrelizumab 
Q3W + apatinib QD) was 34.0%, the DCR was 68.1%, 
and the mPFS and mOS were 3.6 and 8.4 months, 
respectively. However, the incidence of AEs was high, 
with 94.9% of patients experiencing a TRAE and 72.9% 
experiencing a grade 3 or higher TRAE (30). Another phase 
II study explored the safety and efficacy of toripalimab in 
combination with surufatinib for the second-line treatment 
of ES-SCLC. The 19 included evaluable patients had an 
ORR of 10.5%, a DCR of 94.7%, an mPFS of 2.96 months, 

and a mOS of 10.94 months (31). This combination 
regimen showed good antitumor activity and tolerable 
toxicity, which is important for enriching clinical treatment 
decisions in SCLC. Sintilimab plus anlotinib as second-line 
treatment or later for SCLC (NCT04055792) also showed 
good anti-tumor activity with manageable toxicity. A total 
of 42 patients were enrolled in the study, with an ORR of 
56.8% and a DCR of 89.2%. The mPFS and mOS were 6.1 
and 12.7 months, respectively (32). There are no clinical 
studies comparing the efficacy of sintilimab in combination 
with chemotherapy and sintilimab in combination with 
anlotinib. The results of this study suggest that sintilimab 
in combination with chemotherapy is also a viable second-
line treatment option for patients with ES-SCLC and is 

Table 5 Adverse events of patients

Events Grade Sintilimab/chemotherapy (N=24), n (%) Chemotherapy (N=22), n (%) P value

TRAE Any grade 18 (75.0) 14 (63.6) 0.61

Grade 3–5 3 (12.5) 4 (18.2) 0.69

Nausea Any grade 2 (8.3) 2 (9.1) >0.99

Grade 3–5 0 0 >0.99

Vomiting Any grade 2 (8.3) 2 (9.1) >0.99

Grade 3–5 0 0 >0.99

Anemia Any grade 9 (37.5) 11 (50.0) 0.58

Grade 3–5 1 (4.2) 2 (9.1) 0.60

Leukopenia Any grade 4 (16.7) 3 (13.6) >0.99

Grade 3–5 1 (4.2) 0 >0.99

Neutropenia Any grade 3 (12.5) 2 (9.1) >0.99

Grade 3–5 1 (4.2) 1 (4.5) >0.99

Thrombocytopenia Any grade 0 2 (9.1) 0.22

Grade 3–5 0 1 (4.5) 0.48

ALT/AST level increase Any grade 4 (16.7) 3 (13.6) >0.99

Grade 3–5 0 0 >0.99

Treatment-related irAE Any grade 2 (8.3) N/A N/A

Grade 3–5 0 N/A N/A

Hypothyroidism Any grade 2 (8.3) N/A N/A

Grade 3–5 0 N/A N/A

Pneumonitis Any grade 2 (8.3) N/A N/A

Grade 3–5 0 N/A N/A

TRAE, treatment-related adverse event; irAE, immune-related adverse event; ALT, alanine aminotransferase; AST, aspartate transaminase; 
N/A, not applicable.
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less expensive compared to sintilimab in combination with 
anlotinib.

A series of clinical studies have also explored the feasibility 
of immune-combination chemotherapy as a second-line 
and above treatment for patients with ES-SCLC. A phase 
II study (NCT02551432) enrolled 26 patients with ES-
SCLC who had progressed on first-line platinum-based 
chemotherapy, to receive pembrolizumab in combination 
with paclitaxel. The ORR was 23.1%, the DCR was 
80.7%, and the mPFS and mOS were 5.0 and 9.1 months,  
respectively (33). Another study (NCT03728361) used the 
combination of nivolumab and temozolomide in patients 
with ES-SCLC as a therapeutic option after progression on 
first-line chemo-immunotherapy (CIT), with an ORR of 
30%, mPFS of 2.4 months, and mOS of 6.3 months (34).

There have been several real-world studies exploring 
the feasibility of ICIs in combination with anti-angiogenic 
drugs for the backline treatment of SCLC (35-37). Yu 
et al. compared PD-1/PD-L1 inhibitors in combination 
with anlotinib to paclitaxel as second-line and subsequent 
therapy for advanced SCLC. Their results showed that 
there was no significant difference in ORR between the 
two groups (15.0% vs. 8.9%, P=0.45), and the DCR was 
significantly higher in the combination therapy group than 
in the paclitaxel monotherapy group (80.5% vs. 54.5%, 
P=0.005), and the mPFS and mOS were also significantly 
prolonged (mPFS: 3.40 vs. 2.83 months, P=0.02; mOS: 
8.20 vs. 5.87 months, P=0.048) (35). Another study, which 
included 28 patients with relapsed SCLC, showed that 
the PFS was significantly longer in the group receiving 
anlotinib in combination with PD-1 inhibitor than in 
patients treated with PD-1 inhibitor alone (mPFS: 5.0 vs.  
3.0 months, P=0.005) (36). 

There were no real-world studies exploring the use of 
ICI in combination with chemotherapy for second-line or 
later treatment in patients with ES-SCLC who have not 
received prior immunotherapy. In our study, the sintilimab 
combination chemotherapy group had better ORR, DCR, 
and significantly prolonged PFS and OS compared to 
the chemotherapy monotherapy group. Consistent with 
previous studies (30-35), no new safety issues were observed 
in this trial. In the sintilimab/chemotherapy group, the 
incidence of treatment-related irAEs was acceptable. The 
combination of sintilimab with chemotherapy did not 
significantly increase the incidence of TRAEs, suggesting 
that the combination regimen was well tolerated.

Sintilimab is an independently developed PD-1 inhibitor 

in China, and this study is the first to explore its efficacy 
and safety of this agent in combination with single agent 
chemotherapy for the treatment of relapsed ES-SCLC. 
On account of the improved affordability, this combination 
regimen is more accessible in Chinese SCLC patients. 
However, this study has some limitations. First, the study 
sample size was limited, which could lead to variability. 
Second, as this study was conducted retrospectively, TRAEs 
may have been underestimated despite chart review. 

Conclusions

For patients with ES-SCLC who have not received 
prior immunotherapy, sintilimab in combination with 
chemotherapy in the second-line setting and beyond, is 
superior to chemotherapy monotherapy. It is well tolerated 
and may be a superior treatment strategy. However, the 
findings need further validation in randomized prospective 
trials.
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