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Abstract 28 
Background: Immune checkpoint inhibitors (ICIs) combined with platinum-doublet 29 
chemotherapy (ICI-chemo) have become the standard of care for extensive-stage small cell 30 
lung cancer (ES-SCLC). However, the effect of ICI-chemo on the efficacy of subsequent 31 
chemotherapy remains unknown. This study aimed to investigate the efficacy of second 32 
and subsequent treatments of SCLC with and without ICI combination therapy. 33 
 34 
Methods: We performed an analysis of patients with ES-SCLC between January 2015 and 35 
June 2023. The ICI-chemo groups were defined as patients who received ICI-chemo as 36 
first-line therapy between September 2019 and June 2023, after ICI-chemo was 37 
reimbursed in Japan. The non-ICI-chemo groups were defined as patients who received 38 
platinum-doublet therapy between January 2015 and August 2019 and were considered 39 
eligible for ICI-chemo. 40 
 41 
Results: In total, 224 patients were included (91 and 133 patients who received ICI-chemo 42 
and non-ICI-chemo, respectively). There were no significant differences in patient 43 
characteristics between the groups. There was no significant difference in progression-free 44 
survival (PFS) and overall survival (OS) for first-line treatment between the two groups. The 45 
median PFS and OS periods for second-line treatment were 3.9 and 3.9 months and 10.3 46 
and 10.7 months in the ICI-chemo and non-ICI-chemo groups, respectively, without 47 
significant difference. Most patients in both groups received amrubicin as the second-line 48 
treatment. Moreover, the PFS and OS periods for third-line treatment were not significantly 49 
different between the ICI-chemo and non-ICI-chemo groups. 50 
 51 
Conclusions: In ES-SCLC, there is no significant additive effect on PFS and OS of second- 52 
and subsequent line treatments following ICI-chemo at first-line treatment. 53 
 54 
Keywords: Extensive-stage small cell lung cancer, immune checkpoint inhibitor, 55 
combination therapy, second-line therapy 56 
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1 Introduction 57 
Extensive-stage small cell lung cancer (ES-SCLC) accounts for 10–20% of all lung 58 

cancers and is characterized by a high proliferative potential and poor prognosis [1,2]. 59 
Immune checkpoint inhibitors (ICIs) combined with platinum (Pt)-doublet chemotherapy 60 
(ICI-chemo) have become the standard of care for first-line treatment in recent years, and 61 
the prognosis has modestly improved [3,4]. Moreover, novel treatments are being 62 
developed [5-7]. However, second-line or later therapies are not highly effective in clinical 63 
practice. Usually, patients experience sensitive or refractory relapse after failure of first-line 64 
Pt-doublet treatment, based on the time to Pt-doublet free interval (TFI). The current 65 
second-line treatment options in Japan are nogitecan combined with cisplatin, etoposide, 66 
and irinotecan; Pt-doublet rechallenge for patients with sensitive relapse; and amrubicin 67 
(AMR) for those with both sensitive and refractory relapses [8-10]. 68 

Several studies have reported superior efficacy of subsequent chemotherapy in patients 69 
with non-small cell lung cancer (NSCLC) with a history of ICI administration compared with 70 
those without ICI administration, suggesting that ICI administration may have an additive 71 
effect on the efficacy of subsequent treatment [11-14]. However, whether the effect of 72 
second-line treatment is enhanced in patients with ES-SCLC who relapse after ICI-chemo 73 
remains unknown. AMR has favorable antitumor efficacy and safety after failure of ICI-74 
chemo [15-18]. In France, a multicenter study was conducted to investigate the efficacy of 75 
second-line treatment in patients with ES-SCLC following ICI-chemo, particularly the 76 
possibility that Pt rechallenge is effective despite the relatively large number of patients with 77 
progressive brain metastasis, comorbidities, and poor performance status (PS) [19]. In 78 
contrast, no additional effects of ICI have been observed in any study. 79 

However, the sample size was small in previous studies that analyzed whether the 80 
efficacy of AMR in patients receiving ICI-chemo was enhanced in comparison with that in 81 
patients without ICI-chemo [15]. Moreover, only few studies have examined second-line or 82 
subsequent treatments other than AMR in patients receiving ICI-chemo. Therefore, this 83 
study aimed to compare the efficacy of second- and subsequent line treatments before and 84 
after the reimbursement of ICI-chemo in Japan and determine whether ICI-chemo as the 85 
first-line treatment influences the second- and subsequent line treatments. 86 
  87 
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2 Patients and Methods 88 
2.1 Patients 89 
 The ICI-chemo group included patients pathologically diagnosed with SCLC at five 90 
centers between September 2019 and June 2023. Eligible patients were those who were 91 
diagnosed with ES-SCLC and received ICI-chemo as first-line treatment or those who were 92 
initially diagnosed with LS-SCLC, received chemoradiation therapy or surgery, and then 93 
received ICI-chemo as first-line treatment after recurrence and transitioned to second-line 94 
treatment. Patients who received postoperative adjuvant ICI-chemo or had neurosecretory 95 
tumors other than SCLC were excluded (e.g., large cell neuroendocrine carcinoma). 96 
  The non-ICI-chemo group consisted of patients who received Pt-doublet therapy as first-97 
line therapy or as first-line therapy after LS-SCLC relapse between January 2015 and 98 
August 2019 before reimbursement of ICI-chemo in Japan and were considered eligible for 99 
ICI-chemo. Patients with interstitial pneumonia, active autoimmune disease, or PS ≥ 3 or 100 
other conditions that, in the investigator’s judgment, who would not have been indicated for 101 
ICI-chemo were excluded (Figure 1). The data cutoff for both groups was May 30, 2024. 102 
The neutrophil-to-lymphocyte ratio (NLR) and Lung Immune Prognostic Index (LIPI) scores 103 
were calculated based on the results of a blood test performed immediately before the first- 104 
or second-line treatment was administered. The NLR was calculated by dividing the 105 
absolute number of peripheral neutrophils by the absolute number of peripheral 106 
lymphocytes. The cutoff value for the NLR was set at 5 based on previous reports [20,21]. 107 
The LIPI score was evaluated based on two factors: dNLR (neutrophil count/leukocyte 108 
count minus neutrophil count) >3 and lactate dehydrogenase > upper limit of normal (260 109 
U/L). Based on the above criteria, if none of the criteria are met, it is defined as a low LIPI 110 
score, if one criterion is met, it is defined as an intermediate, and if all the criteria are met, it 111 
is defined as a high [22]. We defined sensitive relapse as a relapse that occurred more 112 
than 90 days after the last chemotherapy administration. 113 
  The study was conducted in accordance with the Declaration of Helsinki and approved 114 
by Ethics Committee of Hokkaido University Hospital (approval no. 024-0062; approval 115 
date 14/Aug/2024), which waived the necessity to obtain informed consent. 116 
 117 
2.2 Statistical analyses 118 
Categorical data are reported as frequencies (percentages). Continuous data (age, pack-119 
years, and tumor burden) are reported as medians with ranges. The χ2 test and Fisher’s 120 
exact test for independence were used for between-group comparisons of categorical data. 121 
Age, pack-years, and tumor burden were compared using the Wilcoxon rank-sum test. 122 
Progression-free survival (PFS) was defined as the time from the start of treatment until 123 
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progressive disease, treatment termination, or death. OS for first-line treatment was defined 124 
as the time from the start of ICI-chemo to the date of death or last known survival. The OS 125 
for second-line treatment was calculated from the start of second-line chemotherapy 126 
treatment until the date of death or last known survival. Patients without documented 127 
clinical or radiographic disease progression or those who were still alive were censored on 128 
the date of last follow-up.  129 
PFS and OS were evaluated using the Kaplan–Meier method, with between-group 130 
comparisons using the two-sided log-rank test. Hazard ratios (HRs) and 95% confidence 131 
intervals (CIs) were estimated using the Cox proportional hazards regression model. 132 
Factors that were significant in univariate analysis were further examined using multivariate 133 
analysis. All p-values were two-sided, and the threshold for statistical significance was set 134 
at p <0.05. All statistical analyses were performed using JMP Pro (version 18.0; SAS 135 
Institute Inc., Cary, NC, USA). 136 
  137 
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3. Results 138 
3.1 Patient characteristics and treatment efficacy of the second-line therapy 139 
Ninety-one patients were assigned to the ICI-chemo group and 133 in the non-ICI-chemo 140 
group (Figure 1). There was no difference between the two groups in terms of stage and 141 
metastatic sites at the start of the first-line treatment (Supplemental Table 1). The median 142 
PFS periods in the overall population were 4.9 and 5.1 months in the ICI-chemo and non-143 
ICI-chemo groups, respectively (HR, 1.18 [95% CI, 0.91–1.56], p=0.21). The median OS 144 
periods were 17.6 and 16.5 months in the ICI-chemo and non-ICI-chemo groups, 145 
respectively (HR, 1.00 [95% CI, 0.72–1.38], p=0.99), showing no significant difference 146 
(Supplemental Figure 1). Table 1 shows the patient characteristics at the start of the 147 
second-line treatment. There were no significant differences between the two groups, 148 
except for NLR. The median PFS and OS periods were after second-line treatment 149 
initiation were 3.9 and 3.8 months (HR, 1.06 [95% CI, 0.80–1.40], p=0.70) and 10.3 and 150 
10.7 months (HR=1.02 [95% CI, 0.74–1.41], p=0.91) in the ICI-chemo and non-ICI-chemo 151 
groups, respectively (Figure 2A, B).  152 
As approximately 70% of the patients in both groups received AMR as the second-line 153 
treatment regimen, we focused on AMR to examine the efficacy of the second-line 154 
treatment. Sixty-eight and 98 patients were in ICI-chemo and non-ICI-chemo groups, 155 
respectively. Overall, the ORRs were 32.4% in the ICI-chemo and 30.0% in the non-ICI-156 
chemo group (p=0.86). The median PFS periods were 3.6 and 3.5 months in the ICI-chemo 157 
and non-ICI-chemo groups, respectively (HR=1.03 [95% CI, 0.74–1.42], p=0.87) 158 
(Figure3A). The median OS periods after second-line treatment were 9.9 and 7.8 months 159 
in the ICI-chemo and non-ICI-chemo groups, respectively (HR, 0.86 [95% CI 0.60–1.24], 160 
p=0.42) (Figure 3B). There were no differences between the two groups in terms of ORR, 161 
PFS, and OS. Next, we examined the prognosis of patients treated with AMR according to 162 
the type of relapse. Among patients with refractory relapse, 59 and 78 were in the ICI-163 
chemo and non-ICI-chemo groups, respectively. The median PFS periods were 3.5 months 164 
and 2.6 months in the ICI-chemo and non-ICI-chemo groups, respectively (HR=0.81 [95% 165 
CI, 0.57–1.16], p=0.25) (Figure 3C). The median OS periods after second-line treatment 166 
were 9.6 months and 7.3 months in the ICI-chemo and non-ICI-chemo groups, respectively 167 
(HR=0.79 [95% CI, 0.54–1.17], p=0.24) (Figure 3D). Among the patients with sensitive 168 
relapse, 9 were in the ICI-chemo group and 12 were in the non-ICI-chemo group. The 169 
median PFS periods were 4.2 months and 8.9 months in the ICI-chemo and non-ICI-chemo 170 
groups, respectively (HR=2.98 [95% CI, 1.07–8.30], p=0.03) (Figure 3E). The PFS was 171 
significantly poorer in the ICI-chemo group than in the non-ICI chemotherapy group. 172 
Moreover, the median OS periods after second-line treatment were 9.9 months and 18.4 173 
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months in the ICI-chemo and non-ICI-chemo groups, respectively (HR=1.01 [95% CI, 0.33–174 
3.14], p=0.98) (Figure 3F).  175 
Similarly, we examined the prognosis of patients who received Pt doublet as second-line 176 
treatment. 15 patients were in the ICI-chemo group and 29 in the non-ICI-chemo group. 177 
Overall, the ORRs were 66.7% in the ICI-chemo and 37.9% in the non-ICI-chemo group 178 
(p=0.11). The median PFS periods were 4.5 months and 4.0 months in the ICI-chemo and 179 
non-ICI-chemo groups, respectively (HR=0.95 [95% CI, 0.48–1.88], p=0.88) (Figure 4A). 180 
The median OS periods after second-line treatment were 13.2 months and 17.5 months in 181 
the ICI-chemo and non-ICI-chemo groups, respectively (HR=1.47 [95% CI, 0.66–3.31], 182 
p=0.34) (Figure 4B). There were no differences between the two groups in terms of ORR, 183 
PFS, and OS. 184 
 185 
3.2 Prognostic factors of overall survival after second-line initiation in patients receiving 186 
immune checkpoint inhibitor and chemotherapy 187 
To investigate prognostic factors, univariate and multivariate analyses were performed on 188 
factors at the start of first-line treatment in the entire population. As the NLR and LIPI 189 
scores have been reported to be useful in predicting prognosis in many types of cancer [20-190 
22], we examined these scores for prognosis analysis. It appears that ICI-chemo as first-191 
line treatment is not a significant prognostic factor. In addition to Eastern Cooperative 192 
Oncology Group-PS and the presence of liver metastasis, which have been reported as 193 
prognostic factors in ES-SCLC in previous reports [23-25], the LIPI score was also 194 
significantly associated with OS in multivariate analysis (Supplemental Table 2).  195 
Next, univariate and multivariate analyses were performed to identify the prognostic factors 196 
at the start of the second-line treatment in ICI-chemo patients. Sex, PS, type of recurrence, 197 
best response at first-line therapy, hyponatremia, NLR, and LIPI score were significantly 198 
associated with OS after second-line start in univariate analysis. PS, type of recurrence, 199 
best response at first-line therapy, hyponatremia, and LIPI score remained significantly 200 
correlated with OS in the multivariate analysis (Table 2). We also performed univariate and 201 
multivariate analyses to examine the prognostic impact of ICI-chemo in first-line therapy, 202 
and found that there was no significant impact in second-line PFS and OS after second-line 203 
treatment initiation (Supplemental Table 3 and Supplemental Table 4). 204 
 205 
3.3 Treatment efficacy of the third-line therapy 206 
Of the patients included in this study, 60 (65.9%) in the ICI-chemo group and 79 (59.4%) in 207 
the non-ICI-chemo group were successfully transferred to the third-line treatment (p=0.33) 208 
(Figure 1). Nogitecan was the most common third-line regimen in both groups (Table 3). 209 
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The median PFS periods of third-line treatment were 3.2 months and 2.0 months in the ICI-210 
chemo and non-ICI-chemo groups, respectively (HR=0.67 [95% CI, 0.47–0.96], p=0.03), 211 
with a significant increase in the ICI-chemo group (Figure 5A). The median OS periods 212 
after third-line treatment were 7.3 months and 6.6 months in the ICI-chemo and non-ICI-213 
chemo groups, respectively (HR=0.98 [95% CI, 0.66–1.47], p=0.93) (Figure 5B) 214 
 215 
4 Discussion 216 

In this study, we examined the efficacy of second-line and subsequent treatments 217 
following ICI-chemo and the effect of ICIs on survival after second-line treatment by 218 
comparing patients before ICI reimbursement in Japan. To the best of our knowledge, this 219 
is the largest study to compare the efficacy of second-line and subsequent treatments 220 
before and after the reimbursement of ICI-chemo. It was difficult to make a simple 221 
comparison between the ICI-chemo and non-ICI-chemo groups because the period being 222 
treated is older in the non-ICI-chemo group than in the ICI-chemo group. However, the 223 
treatment methods for second-line therapy have not changed during this period. In addition, 224 
by excluding patients whom ICI could not be administered in the non-ICI-chemo group, 225 
there were no significant differences in the patient characteristics of the two groups at the 226 
start of first-line treatment. Moreover, patient characteristics were also identical between 227 
the ICI-chemo and non-ICI-chemo groups, except for the NLR at the start of second-line 228 
treatment. Therefore, a certain degree of validity was ensured for the comparison. 229 
     The efficacy of subsequent chemotherapy is better in patients with NSCLC who 230 
receive ICI treatment than in those who do not [11-14]. However, in ES-SCLC, the results of 231 
our study indicate that ICI-chemo of first-line treatment does not significantly affect the 232 
efficacy of second-line treatment. Although the non-ICI-chemo groups treated with AMR 233 
showed favorable PFS and OS in sensitive relapse, the sample size was significantly small 234 
to interpret. Pretreatment with ICI did not have an additive effect on AMR, regardless of 235 
sensitive or refractory relapse. Four retrospective studies have been conducted in Japan 236 
regarding the treatment outcomes of AMR. In these trials, the median PFS and median OS 237 
periods of AMR were 3.0–3.8 months and 8.2–10.0 months, respectively [15-18]. These 238 
results are consistent with those of the present study. Moreover, ICIs do not improve the 239 
efficacy of AMR in indirect comparison with that in patients without ICI-chemo in previously 240 
reported data [16,18]. In addition, Nishimura et al. reported that ICI-chemo had no additive 241 
effect on the efficacy of AMR in direct comparison with that in patients without ICI-chemo 242 
before the advent of ICI-chemo, similar with our eligibility criteria, and there were no 243 
additional adverse events in patients receiving ICI-chemo [15]. Based on these results, 244 
AMR remains an important drug at present, just as it was before reimbursement with ICI-245 
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chemo, although ICIs had no additive effect on AMR.  246 
In Pt-doublet rechallenge, the median PFS and OS periods after second-line treatment 247 

were 4.5 and 4.0 months and 13.2 and 17.5 months in the ICI-chemo and non-ICI-chemo 248 
groups, respectively, in this report, although there was no difference between the two 249 
groups in PFS and OS. Moreover, the ORRs were numerically higher in the ICI-chemo 250 
groups compared to that in the non-ICI-chemo groups without significance. There have also 251 
been several recently published reports on the outcomes of Pt-doublet therapy after ICI-252 
chemo. FPons-Tostivint et al. showed that the median PFS and OS periods were 4.6 253 
months and 8.1 months, respectively, in the Pt doublet after ICI-chemo in a real-world 254 
setting, and the Pt doublet was effective even in patients in worse conditions than in the 255 
pivotal study [19]. Other studies have also reported high ORRs to Pt-doublet regimens after 256 
ICI-chemo [26,27]. However, these studies did not compare the treatment outcomes of Pt 257 
doublet between ICI-chemo and non-ICI-chemo. Although the number of patients treated 258 
with Pt doublet in this study was small, we showed that Pt doublet showed high ORR and 259 
favorable PFS and OS with or without pre-treatment ICI-chemo. On the other hand, there 260 
was no difference in treatment outcomes of Pt doublet between the ICI-chemo and non-ICI-261 
chemo groups in direct comparison. Based on the above results, Pt doublet remains an 262 
important regimen that can be expected to achieve high disease control among the options 263 
for second-line treatment of ES-SCLC, especially for sensitive relapse. 264 
The mechanism explaining why the administration of ICIs does not enhance the efficacy of 265 
subsequent treatments is unknown in SCLC. In first-line clinical trials, ICI-chemo improved 266 
survival compared with non-ICI in ES-SCLC [3,4]; however, the magnitude of the benefits of 267 
ICI was not higher than that of NSCLC. SCLC shows an immunosuppressive state, 268 
including downregulation of major histocompatibility complex class I antigen presentation, 269 
immune cold phenotype, and dysregulation of immune inhibitory T-cell checkpoints [28-30]. 270 
The immunosuppressive state of ES-SCLC may be one reason why patients do not benefit 271 
from ICI-chemo treatment in second-line treatment. In addition, there are currently no 272 
biomarkers for the efficacy of treatment for ES-SCLC [31], and treatment selection is based 273 
on indicators from the non-ICI-chemo era, such as TFI; therefore, patients who can fully 274 
benefit from ICI treatment are not being selected. 275 

One previous report examined the efficacy of third- and subsequent line treatments in 276 
ES-SCLC and reported no difference in efficacy between the overall population and the 277 
population that received ICI-chemo as first-line treatment [32]. In our study, the median 278 
PFS periods were 3.2 months and 2.0 months in the ICI-chemo and non-ICI-chemo groups, 279 
respectively, in the third-line treatment, with significant difference. However, the difference 280 
was not large and did not lead to a prolongation of OS. Taken together with the results of 281 
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our study and previous reports, it seems unlikely that ICI-chemo has a significant effect on 282 
the efficacy of the second-line and subsequent treatments. Therefore, treatment strategies 283 
after ICI-chemo have not significantly changed as before the reimbursement of ICI-chemo, 284 
so far. 285 
In univariate and multivariate analyses of OS after the start of second-line treatment, the 286 
LIPI score was a significant prognostic factor, in addition to PS, type of recurrence, and 287 
hyponatremia. In recent years, systemic inflammatory markers have been easily calculated 288 
from blood tests, and their usefulness in predicting prognosis in many types of cancer has 289 
been suggested. Some reports have suggested that these markers are useful as prognostic 290 
factors in the first-line treatment with ICI-chemo in ES-SCLC22-24. In our study, LIPI at the 291 
start of first-line treatment was also a significant prognostic factor in multivariate analysis. 292 
However, its relationship with chemotherapy after second-line treatment has not yet been 293 
investigated. Patients with low LIPI scores, regardless of previous first-line treatment, may 294 
have a favorable tumor immune environment, which may lead to good results in second-295 
line treatment.  296 

This study had some limitations. First, this study was based on data from a small 297 
number of Japanese patients, and there are therapeutic limitations, such as the fact that 298 
lurbinectedin is not reimbursed in Japan and AMR is frequently administered in patients 299 
with both sensitive and refractory relapses. It is unclear whether these results can be 300 
directly extrapolated to other countries. Second, the non-ICI-chemo group in this study 301 
excluded patients who were assumed to have difficulty receiving ICI-chemo to eliminate 302 
bias as much as possible. However, this is a backward-looking judgment by the 303 
investigator, and there is a possibility that selection bias exists. The median OS in the non-304 
ICI-chemo group was 16.5 months, which is better than previous studies8-10, and it cannot 305 
be denied that many patients with good prognosis remained in the non-ICI-chemo group in 306 
patient selection. Third, as we did not collect information on adverse events, we were 307 
unable to compare the safety of ICI-chemo and non-ICI-chemo. 308 
  309 
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5 Conclusion 310 
In patients with ES-SCLC, ICI-chemo is likely to have little additional benefit on the efficacy 311 
of second-line and subsequent therapies. However, AMR and Pt rechallenge still show 312 
favorable efficacy as second-line treatment.  313 
  314 



12 
 

Disclosure 315 
 316 
Funding 317 
Not applicable 318 
 319 
Author contributions 320 
Daisuke Morinaga, Jun Sakakibara-Konishi, Hidenori-Kitai made substantial contributions 321 
to the conception of the work. Daisuke Morinaga, Jun Sakakibara-Konishi and Hidenori 322 
Kitai were responsible for the data analysis and interpretation. All authors contributed to the 323 
collection of data. All authors contributed to the writing of the final manuscript. 324 
 325 
Conflict of Interest disclosure: 326 
Satoshi Konno received honoraria from Chugai Parmaceutical ; Other authors have no 327 
conflict of interest. 328 
 329 
Acknowledgments 330 
We express our sincere gratitude to Mrs. Asuka Aoyama for her continuous support of this 331 
study. 332 
 333 
Data availability statement 334 
The data that support the findings of this study are available from the corresponding author 335 
upon reasonable request. 336 
  337 



13 
 

References 338 
[1] Debieuvre D, Molinier O, Falchero L, Locher C, Templement-Grangerat D, Meyer N et 339 
al. Lung cancer trends and tumor characteristic changes over 20 years (2000–2020): 340 
Results of three French consecutive nationwide prospective cohorts’ studies. Lancet Reg 341 
Health Eur. 2022;22:100492. https://doi.org/10.1016/j.lanepe.2022.100492, PMID: 342 
36108315, PMCID: PMC9445429. 343 
[2] Govindan R, Page N, Morgensztern D, Read W, Tierney R, Vlahiotis A, et al. Changing 344 
epidemiology of small-cell lung cancer in the United States over the last 30 years: Analysis 345 
of the surveillance, epidemiologic, and end results database. J Clin Oncol. 2006;24:4539-346 
44. https://doi.org/10.1200/JCO.2005.04.4859, PMID: 17008692. 347 
[3] Horn L, Mansfield AS, Szczęsna A, Havel L, Krzakowski M, Hochmair MJ, et al. First-348 
line atezolizumab plus chemotherapy in extensive-stage small-cell lung cancer. N Engl J 349 
Med. 2018;379:2220-9. https://doi.org/10.1056/NEJMoa1809064. [Epub 2018 September 350 
25]. PMID: 30280641. 351 
[4] Paz-Ares L, Dvorkin M, Chen Y, Reinmuth N, Hotta K, Trukhin D, et al. Durvalumab plus 352 
platinum-etoposide versus platinum-etoposide in first-line treatment of extensive-stage 353 
small-cell lung cancer (Caspian): A randomised, controlled, open-label, phase 3 trial. 354 
Lancet. 2019;394:1929-39. https://doi.org/10.1016/S0140-6736(19)32222-6. [Epub 2019 355 
October 4]. PMID: 31590988. 356 
[5] Ahn MJ, Cho BC, Felip E, Korantzis I, Ohashi K, Majem M, et al. Tarlatamab for patients 357 
with previously treated small-cell lung cancer. N Engl J Med. 2023;389:2063-75. 358 
https://doi.org/10.1056/NEJMoa2307980. [Epub 2023 October 20]. PMID: 37861218. 359 
[6] Morgensztern D, Besse B, Greillier L, Santana-Davila R, Ready N, Hann CL, et al. 360 
Efficacy and safety of Rovalpituzumab Tesirine in third-line and beyond patients with DLL3-361 
expressing, relapsed/refractory small-cell lung cancer: Results from the Phase II TRINITY 362 
Study. Clin Cancer Res. 2019;25:6958-66. https://doi.org/10.1158/1078-0432.CCR-19-363 
1133. 364 
[7] Blackhall F, Jao K, Greillier L, Cho BC, Penkov K, Reguart N, et al. Efficacy and safety 365 
of Rovalpituzumab Tesirine compared with topotecan as second-line therapy in DLL3-high 366 
SCLC: Results from the Phase 3 TAHOE study. J Thorac Oncol. 2021;16:1547-58. 367 
https://doi.org/10.1016/j.jtho.2021.02.009. [Epub 2021 February 16]. PMID: 33607312. 368 
[8] von Pawel J, Jotte R, Spigel DR, O’Brien MER, Socinski MA, Mezger J, et al. 369 
Randomized phase III trial of amrubicin versus topotecan as second-line treatment for 370 
patients with small-cell lung cancer. J Clin Oncol. 2014;32:4012-9. 371 
https://doi.org/10.1200/JCO.2013.54.5392. [Epub 2014 November 10]. PMID: 25385727. 372 
[9] Murakami H, Yamamoto N, Shibata T, Takeda K, Ichinose Y, Ohe Y, et al. A single-arm 373 

https://doi.org/10.1016/j.lanepe.2022.100492
http://www.ncbi.nlm.nih.gov/pubmed/36108315
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9445429
https://doi.org/10.1200/jco.2005.04.4859
http://www.ncbi.nlm.nih.gov/pubmed/17008692
https://doi.org/10.1056/nejmoa1809064
http://www.ncbi.nlm.nih.gov/pubmed/30280641
https://doi.org/10.1016/s0140-6736(19)32222-6
http://www.ncbi.nlm.nih.gov/pubmed/31590988
https://doi.org/10.1056/nejmoa2307980
http://www.ncbi.nlm.nih.gov/pubmed/37861218
https://doi.org/10.1158/1078-0432.CCR-19-1133
https://doi.org/10.1158/1078-0432.CCR-19-1133
https://doi.org/10.1016/j.jtho.2021.02.009
http://www.ncbi.nlm.nih.gov/pubmed/33607312
https://doi.org/10.1200/jco.2013.54.5392
http://www.ncbi.nlm.nih.gov/pubmed/25385727


14 
 

confirmatory study of amrubicin therapy in patients with refractory small-cell lung cancer: 374 
Japan Clinical Oncology Group Study (JCOG0901). Lung Cancer. 2014;84:67-72. 375 
https://doi.org/10.1016/j.lungcan.2014.01.012. [Epub 2014 January 25]. PMID: 24530204. 376 
[10] Trigo J, Subbiah V, Besse B, Moreno V, López R, Sala MA, et al. Lurbinectedin as 377 
second-line treatment for patients with small-cell lung cancer: A single-arm, open-label, 378 
phase 2 basket trial. Lancet Oncol. 2020;21:645-54. https://doi.org/10.1016/S1470-379 
2045(20)30068-1. [Epub 2020 March 27]. Erratum in: Lancet Oncol. 2020;21:e553. 380 
https://doi.org/10.1016/S1470-2045(20)30676-8, PMID: 32224306. 381 
[11] Park SE, Lee SH, Ahn JS, Ahn MJ, Park K, Sun JM. Increased response rates to 382 
salvage chemotherapy administered after PD-1/PD-L1 inhibitors in patients with non–small 383 
cell lung cancer. J Thorac Oncol. 2018;13:106-11. 384 
https://doi.org/10.1016/j.jtho.2017.10.011. 385 
[12] Yoshimura A, Yamada T, Okuma Y, Kitadai R, Takeda T, Kanematsu T, et al. 386 
Retrospective analysis of docetaxel in combination with ramucirumab for previously treated 387 
non-small cell lung cancer patients. Transl Lung Cancer Res. 2019;8:450-60. 388 
https://doi.org/10.21037/tlcr.2019.08.07, PMID: 31555518, PMCID: PMC6749132. 389 
[13] Kato R, Hayashi H, Chiba Y, Miyawaki E, Shimizu J, Ozaki T, et al. Propensity score-390 
weighted analysis of chemotherapy after PD-1 inhibitors versus chemotherapy alone in 391 
patients with non-small cell lung cancer (WJOG10217L). J Immunother Cancer. 392 
2020;8:e000350. https://doi.org/10.1136/jitc-2019-000350, PMID: 32066647, PMCID: 393 
PMC7057433. 394 
[14] Tozuka T, Kitazono S, Sakamoto H, Yoshida H, Amino Y, Uematsu S, et al. Addition of 395 
ramucirumab enhances docetaxel efficacy in patients who had received anti-PD-1/PD-L1 396 
treatment. Lung Cancer. 2020;144:71-5. https://doi.org/10.1016/j.lungcan.2020.04.021. 397 
[Epub 2020 April 25]. PMID: 32387683. 398 
[15] Nishimura T, Fujimoto H, Fujiwara T, Ito K, Fujiwara A, Yuda H, et al. Efficacy and 399 
safety of amrubicin in small cell carcinoma previously treated with immune checkpoint 400 
inhibitors and chemotherapy. Cancers (Basel). 2022;14:3953. 401 
https://doi.org/10.3390/cancers14163953, PMID: 36010946, PMCID: PMC9406319. 402 
[16] Uematsu S, Kitazono S, Tanaka H, Saito R, Kawashima Y, Ohyanagi F, et al. Clinical 403 
efficacy of amrubicin in patients with small cell lung cancer relapse after first-line treatment 404 
including immune checkpoint inhibitors: A retrospective multicenter study (TOPGAN 2021–405 
01). Thorac Cancer. 2023;14:168-76. https://doi.org/10.1111/1759-7714.14729. [Epub 2022 406 
November 21]. PMID: 36408699, PMCID: PMC9834695. 407 
[17] Kushiro K, Watanabe S, Goto Y, Fujisaki T, Yanagimura N, Ohtsubo A, et al. Efficacy 408 
and safety of amrubicin therapy after chemoimmunotherapy in small cell lung cancer 409 

https://doi.org/10.1016/j.lungcan.2014.01.012
http://www.ncbi.nlm.nih.gov/pubmed/24530204
https://doi.org/10.1016/s1470-2045(20)30068-1
https://doi.org/10.1016/s1470-2045(20)30068-1
https://doi.org/10.1016/s1470-2045(20)30676-8
http://www.ncbi.nlm.nih.gov/pubmed/32224306
https://doi.org/10.1016/j.jtho.2017.10.011
https://doi.org/10.21037/tlcr.2019.08.07
http://www.ncbi.nlm.nih.gov/pubmed/31555518
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6749132
https://doi.org/10.1136/jitc-2019-000350
http://www.ncbi.nlm.nih.gov/pubmed/32066647
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7057433
https://doi.org/10.1016/j.lungcan.2020.04.021
http://www.ncbi.nlm.nih.gov/pubmed/32387683
https://doi.org/10.3390/cancers14163953
http://www.ncbi.nlm.nih.gov/pubmed/36010946
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9406319
https://doi.org/10.1111/1759-7714.14729
http://www.ncbi.nlm.nih.gov/pubmed/36408699
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9834695


15 
 

patients. Transl Lung Cancer Res. 2022;11:1858-65. https://doi.org/10.21037/tlcr-22-225, 410 
PMID: 36248339, PMCID: PMC9554694. 411 
[18] Imai H, Nagai Y, Minemura H, Tsuda T, Yamada Y, Wasamoto S, et al. Efficacy and 412 
safety of amrubicin monotherapy after atezolizumab plus carboplatin and etoposide in 413 
patients with relapsed small-cell lung cancer. Invest New Drugs. 2022;40:1066-79. 414 
https://doi.org/10.1007/s10637-022-01269-9. [Epub 2022 June 24]. PMID: 35749041. 415 
[19] Pons-Tostivint E, Ezzedine R, Goronflot T, Crequit P, Chatellier T, Raimbourg J, et al. 416 
Second-line treatment outcomes after first-line chemotherapy plus immunotherapy in 417 
extensive-stage small cell lung cancer (ES-SCLC) patients: A large French multicenter 418 
study. Lung Cancer. 2024;194:107887. https://doi.org/10.1016/j.lungcan.2024.107887. 419 
[Epub 2024 July 8]. PMID: 38991282. 420 
[20] Zhang B, Chen J, Yu H, Li M, Cai M, Chen L. Prognostic nutritional index predicts 421 
efficacy and immune-related adverse events of first-line chemoimmunotherapy in patients 422 
with extensive-stage small-cell lung cancer. J Inflamm Res. 2024;17:1777-88. 423 
https://doi.org/10.2147/JIR.S450804, PMID: 38523686, PMCID: PMC10959246. 424 
[21] Wasamoto S, Imai H, Tsuda T, Nagai Y, Minemura H, Yamada Y, et al. Pretreatment 425 
Glasgow prognostic score predicts survival among patients administered first-line 426 
atezolizumab plus carboplatin and etoposide for small cell lung cancer. Front Oncol. 427 
2022;12:1080729. https://doi.org/10.3389/fonc.2022.1080729, PMID: 36741711, PMCID: 428 
PMC9895374. 429 
[22] Sun B, Hou Q, Liang Y, Xue S, Yao N, Wei L, et al. Prognostic ability of lung immune 430 
prognostic index in limited-stage small cell lung cancer. BMC Cancer. 2022;22:1233, 431 
https://doi. https://doi.org/10.1186/s12885-022-10351-7. 432 
[23] Arriola E, Trigo JM, Sánchez-Gastaldo A, Navarro A, Perez C, Crama L, et al. 433 
Prognostic value of clinical staging according to TNM in patients with SCLC: A real-world 434 
surveillance epidemiology and end-results database analysis. JTO Clin Res Rep. 435 
2022;3:100266. https://doi.org/10.1016/j.jtocrr.2021.100266. 436 
[24] Reck M, Mok TSK, Mansfield A, De Boer R, Losonczy G, Sugawara S, et al. Brief 437 
report: Exploratory analysis of maintenance therapy in patients with extensive-stage SCLC 438 
treated first line with atezolizumab plus carboplatin and etoposide. J Thorac Oncol. 439 
2022;17:1122-9. https://doi.org/10.1016/j.jtho.2022.05.016. 440 
[25] Reck M, Thatcher N, Smit EF, Lorigan P, Szutowicz-Zielinska E, Liepa AM, et al. 441 
Baseline quality of life and performance status as prognostic factors in patients with 442 
extensive-stage disease small cell lung cancer treated with pemetrexed plus carboplatin vs. 443 
etoposide plus carboplatin. Lung Cancer. 2012;78:276-81. 444 
https://doi.org/10.1016/j.lungcan.2012.09.002. [Epub 2012 October 6]. PMID: 23043970. 445 

https://doi.org/10.21037/tlcr-22-225
http://www.ncbi.nlm.nih.gov/pubmed/36248339
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9554694
https://doi.org/10.1007/s10637-022-01269-9
http://www.ncbi.nlm.nih.gov/pubmed/35749041
https://doi.org/10.1016/j.lungcan.2024.107887
http://www.ncbi.nlm.nih.gov/pubmed/38991282
https://doi.org/10.2147/jir.s450804
http://www.ncbi.nlm.nih.gov/pubmed/38523686
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10959246
https://doi.org/10.3389/fonc.2022.1080729
http://www.ncbi.nlm.nih.gov/pubmed/36741711
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9895374
https://doi.org/10.1186/s12885-022-10351-7
https://doi.org/10.1016/j.jtocrr.2021.100266
https://doi.org/10.1016/j.jtho.2022.05.016
https://doi.org/10.1016/j.lungcan.2012.09.002
http://www.ncbi.nlm.nih.gov/pubmed/23043970


16 
 

[26] Falchero L, Guisier F, Darrason M, Boyer A, Dayen C, Cousin S, et al. Long-term 446 
effectiveness and treatment sequences in patients with extensive stage small cell lung 447 
cancer receiving atezolizumab plus chemotherapy: Results of the IFCT-1905 clinatezo real-448 
world study. Lung Cancer. 2023;185:107379. 449 
https://doi.org/10.1016/j.lungcan.2023.107379. [Epub 2023 September 22]. PMID: 450 
37757576. 451 
[27] Gomez-Randulfe I, Silva Díaz S, Escriu C, Mohammed S, Shah R, Benitez Fuentes 452 
JD, et al. Efficacy of carboplatin-etoposide rechallenge after first-line chemo-453 
immunotherapy in ES-SCLC: An international multicentric analysis. Ther Adv Med Oncol. 454 
2024;16:17588359241272957. https://doi.org/10.1177/17588359241272957, PMID: 455 
39355343, PMCID: PMC11443580. 456 
[28] Mahadevan NR, Knelson EH, Wolff JO, Vajdi A, Saigí M, Campisi M, et al. Intrinsic 457 
Immunogenicity of Small Cell Lung Carcinoma Revealed by Its Cellular Plasticity. Cancer 458 
Discov. 2021;11:1952-69. https://doi.org/10.1158/2159-8290.CD-20-0913. 459 
[29] Suh WK, Gajewska BU, Okada H, Gronski MA, Bertram EM, Dawicki W, et al. The B7 460 
family member B7-H3 preferentially down-regulates T helper type 1-mediated immune 461 
responses. Nat Immunol. 2003;4:899-906. https://doi.org/10.1038/ni967. 462 
[30] Theruvath J, Menard M, Smith BAH, Linde MH, Coles GL, Dalton GN, et al. Anti-GD2 463 
synergizes with CD47 blockade to mediate tumor eradication. Nat Med. 2022;28:333-44. 464 
https://doi.org/10.1038/s41591-021-01625-x. 465 
[31] Paz-Ares L, Garassino MC, Chen Y, Reinmuth N, Hotta K, Poltoratskiy A, et al. 466 
Durvalumab ± tremelimumab + platinum-etoposide in extensive-stage small cell lung 467 
cancer (Caspian): Outcomes by PD-L1 expression and tissue tumor mutational burden. 468 
Clin Cancer Res. 2024;30:824-35. https://doi.org/10.1158/1078-0432.CCR-23-1689, PMID: 469 
37801329, PMCID: PMC10870117. 470 
[32] Borghaei H, Pundole X, Sangaré L, Anderson E, Bebb DG, Jiang T, et al. Natural 471 
history of SCLC patients treated in third-line and beyond: A retrospective real world study. 472 
Lung Cancer. 2024;193:107819. https://doi.org/10.1016/j.lungcan.2024.107819. [Epub 473 
2024 May 9]. PMID: 38865854.  474 

https://doi.org/10.1016/j.lungcan.2023.107379
http://www.ncbi.nlm.nih.gov/pubmed/37757576
https://doi.org/10.1177/17588359241272957
http://www.ncbi.nlm.nih.gov/pubmed/39355343
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC11443580
https://doi.org/10.1158/2159-8290.CD-20-0913
https://doi.org/10.1038/ni967
https://doi.org/10.1038/s41591-021-01625-x
https://doi.org/10.1158/1078-0432.ccr-23-1689
http://www.ncbi.nlm.nih.gov/pubmed/37801329
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10870117
https://doi.org/10.1016/j.lungcan.2024.107819
http://www.ncbi.nlm.nih.gov/pubmed/38865854


17 
 

List of supporting information 475 
Not applicable 476 
 477 
Figure captions: 478 
 479 
Figure 1. Patient flowchart 480 
CRT, chemoradiation therapy; ES-SCLC, extensive-stage small cell lung cancer; ICI, 481 
immune checkpoint inhibitor; ILA, interstitial lung abnormality; ILD, interstitial lung disease; 482 
IP, interstitial pneumonia; LS-SCLC, limited-stage small cell lung cancer; PS, performance 483 
status 484 
 485 
Figure 2. Kaplan–Meier curve and estimated median progression-free survival of second-486 
line treatment (A) and overall survival (B) in patients with/without ICI at second-line 487 
treatment. 488 
ICI, immune checkpoint inhibitor; PFS, progression-free survival; OS, overall survival; CI, 489 
confidence interval; HR, hazard ratio 490 
 491 
Figure 3. Kaplan–Meier curve and estimated median progression-free survival of second-492 
line treatment (A) and overall survival after second-line treatment (B) in patients with 493 
amrubicin in second line, divided by the history of ICI treatment at first-line treatment. 494 
Kaplan–Meier curve and estimated median progression-free survival of second-line 495 
treatment (C) and overall survival after second-line treatment (D) in refractory relapsed 496 
patients with amrubicin in second line, divided by the history of ICI treatment at first-line 497 
treatment. Kaplan–Meier curve and estimated median progression-free survival of second-498 
line treatment (E) and overall survival after second-line treatment (F) in sensitive relapsed 499 
patients with amrubicin in second line, divided by the history of ICI treatment at first-line 500 
treatment. 501 
ICI, immune checkpoint inhibitor; PFS, progression-free survival; OS, overall survival; CI, 502 
confidence interval; HR, hazard ratio 503 
 504 
Figure 4.  505 
Kaplan–Meier curve and estimated median progression-free survival of second-line 506 
treatment (A) and overall survival after second-line treatment (B) in patients with platinum 507 
doublet in second line, divided by the history of with/without ICI treatment at first-line 508 
treatment.  509 
ICI, immune checkpoint inhibitor; PFS, progression-free survival; OS, overall survival; CI, 510 
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confidence interval; HR, hazard ratio 511 
 512 
Figure 5. Kaplan–Meier curve and estimated median progression-free survival of third-line 513 
treatment (A) and overall survival after third-line treatment (B) in patients with/without ICI at 514 
first-line treatment. 515 
ICI, immune checkpoint inhibitor; PFS, progression-free survival; OS, overall survival; CI, 516 
confidence interval; HR, hazard ratio 517 
 518 
Supplemental Figure 1. Kaplan–Meier curve and estimated median progression-free 519 
survival of first-line treatment (A) and overall survival (B) in patients with or without ICI at 520 
first-line treatment. 521 
ICI, immune checkpoint inhibitor; PFS, progression-free survival; OS, overall survival; CI, 522 
confidence interval; HR, hazard ratio 523 
 524 
  525 
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Table 1. Patient characteristics at disease progression at the start of second-line 526 
treatment  527 

 ICI-chemo 
(n=91) 

Non-ICI-chemo 
(n=133) 

p value 

Age 69 (39–76) 69 (50–78) 0.79 

ECOG-PS 
(0/1/2/3) 

9/66/15/1 9/101/23/0 0.53 

Response rate to  
first-line therapy (%) 

78.0 73.7 0.53 

Type of relapse 
(sensitive/refractory) 
[sensitive: TFI ≥90 days] 

19/72 35/98 0.43 

Platinum-free interval (days) 
[median]  

65 
[8–404] 

58 
[7–600] 

0.47 

Last ICI administration to  
second-line therapy (days) 
[median] 

36  
[8–539] 

-  

Local ablation therapy between 
disease progression after first- 
to second- line treatment start 
(%) 

18.7 26.3 0.37 

NLR (>5/≤5) 28/63 23/110 0.02 

LIPI score (low/not low) 53/38 76/57 0.89 

Hyponatremia (%) 31.9 26.3 0.37 

Administration of PEG-filgrastim 
(yes/no/unknown) 

37/44/10 Not examined  

Second-line treatment regimen    

Nogitecan 8 12  
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               Chemo, chemotherapy; ICI-chem, combination of ICI and chemotherapy; 528 
ICI, immune checkpoint inhibitor; PEG, polyethylene glycol; PS, performance status; NLR, 529 
neutrophil-to-lymphocyte ratio; LIPI, Lung Immune Prognostic Index; TFI, treatment-free 530 
interval 531 
 532 

Amrubicin 68 90  

Platinum doublet 15 29  

Irinotecan 0 2  
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Table 2. Univariate and multivariate analyses of factors associated with OS at the start of the second-line treatment in patients 
receiving ICI-chemo 

      Univariate  Multivariate  

Parameter  Category  HR  95% CI  p-valuea  HR  95% CI  p-valuea  

Age at second-line treatment ≥75 years (vs. <75 years) 0.96 0.64–1.43 0.84    

Sex  Female (vs. male)  0.70 0.50–0.98 0.04 0.70 0.49–1.00  0.05 

Performance status  ≥2 (vs. 0 or 1)  2.50 1.71–3.65  <0.01 2.09 1.39–3.13 <0.01  

Type of relapse Sensitive (vs. refractory) 0.39 0.26–0.58 <0.01 0.52 0.34–0.79 <0.01 

LAT until the start of second-line 
treatment 

Yes (vs. no) 1.20 0.79–1.82 0.39     

Best response at first-line treatment CR, PR, SD (vs. PD) 0.39 0.23–0.68 <0.01 0.51 0.29–0.91 0.02 

Hyponatremia Yes (vs. no) 1.83 1.29–2.58 <0.01 0.68 0.48–0.98 0.04 

NLR at the start of second-line 
treatment 

>5 (vs. ≤5) 1.67 1.15–2.41 <0.01 1.18 0.75–1.84 0.47 

LIPI score at the start of second-line 
treatment 

Low (vs. intermediate and high) 0.44 0.32–0.60 <0.01 0.48 0.33–0.71 <0.01 

PEG-filgrastim in combination with  
second-line treatment 

Yes (vs. no) 0.65 0.37–1.14 0.13    

  
Hazard ratios (HRs) and 95% confidence intervals (CIs) were estimated using a Cox proportional hazards regression model.  
LAT, local ablation therapy; CR, complete response; PR, partial response; SD, stable disease; PD, progressive disease; NLR, neutrophil-to-
lymphocyte ratio; LIPI, Lung Immune Prognostic Index; PEG, polyethylene glycol 
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ap <0.05 was considered statistically significant. 
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Table 3. Treatment regimen of third-line therapy 
 

 
 
 
 
 
 
 
 
 
 
 
 

 
ICI, immune checkpoint inhibitor; Chemo, chemotherapy; ICI-chemo, chemotherapy 
 

 ICI-chemo 
(n=60) 

Non-ICI-chemo 
(n=79) 

Third-line treatment regimen   

Nogitecan 28 29 

Amrubicin 10 18 

Platinum doublet 13 19 

Others 9 14 
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Eligible patients for analysis of 3rd line treatment
60 cases (Transition rate: 65.9%)

Disease progression

Eligible patients for analysis of 3rd line treatment
79 cases (Transition rate: 59.4%)

Eligibility
・Patients who received ICI-chemo at the 1st line       

therapy from September 2019 to June 2023
・Patients who transitioned to 2nd line therapy 

ICI-chemo Patients

Eligible Patients: 91 cases Eligible Patients: 133 cases

Non-ICI-chemo Patients
Eligibility

・Patients who received Pt doublet (without ICI)     
at the 1st line therapy from January 2015 to 
August 2018 (Before reimbursement of ICI)

・Patients who transitioned to 2nd line therapy 

Exclusion
・Patients with IP/ILD/ILA
・Patients with active autoimmune diseae
・Patients with ECOG PS ≥ 3 
・Patients with other comorbidities that may hinder

the administration of ICI

Figure1



91

133

19 4 1 0

34 10 4 2

91

133

31 6 1 0 0

46 13 7 3 2

Number at risk

ICI+chemo

Non-ICI-Chemo Non-ICI-chemo

Number at risk

ICI-chemo Non-ICI-chemo

Median PFS, months 
(95% CI)

3.9
(3.2 – 4.9)

3.8
(2.9 – 4.3)

HR (95% CI) 1.06 (0.80 – 1.40)

P value 0.70

ICI-chemo Non-ICI-chemo

Median OS, months 
(95% CI)

10.3
(8.3 – 14.4)

10.7
(7.9 – 12.5)

HR (95% CI) 1.02 (0.74 – 1.41)

P value 0.91

ICI-chemo

Non-ICI-chemo
ICI-chemo

Non-ICI-chemo
ICI-chemo

A B

Figure2



Non-ICI-chemo

ICI-chemo

A B

Non-ICI-chemo
ICI-chemo

ICI-chemo Non-ICI-chemo

Median PFS, 
months (95% CI)

3.6
(2.3 – 4.9)

3.5
(2.3 – 4.3)
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P value 0.87
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Median OS, 
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HR (95% CI) 0.86 (0.06 – 1.24)

P value 0.42

ICI-chemo Non-ICI-chemo

Median PFS, 
months (95% CI)

3.5
(2.2 – 4.9)

2.6
(2.0 – 4.0)

HR (95% CI) 0.81 (0.57 – 1.16)

P value 0.25

ICI-chemo Non-ICI-chemo

Median OS, 
months (95% CI)

9.6
(6.7 – 14.1)

7.3
(5.3 – 9.9)

HR (95% CI) 0.79 (0.54 – 1.17)

P value 0.24
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