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Abstract

Background: Immune checkpoint inhibitors (ICls) combined with platinum-doublet
chemotherapy (ICI-chemo) have become the standard of care for extensive-stage small cell
lung cancer (ES-SCLC). However, the effect of ICI-chemo on the efficacy of subsequent
chemotherapy remains unknown. This study aimed to investigate the efficacy of second

and subsequent treatments of SCLC with and without ICI combination therapy.

Methods: We performed an analysis of patients with ES-SCLC between January 2015 and
June 2023. The ICI-chemo groups were defined as patients who received ICI-chemo as
first-line therapy between September 2019 and June 2023, after ICl-chemo was
reimbursed in Japan. The non-ICl-chemo groups were defined as patients who received
platinum-doublet therapy between January 2015 and August 2019 and were considered
eligible for ICl-chemo.

Results: In total, 224 patients were included (91 and 133 patients who received ICl-chemo
and non-ICl-chemo, respectively). There were no significant differences in patient
characteristics between the groups. There was no significant difference in progression-free
survival (PFS) and overall survival (OS) for first-line treatment between the two groups. The
median PFS and OS periods for second-line treatment were 3.9 and 3.9 months and 10.3
and 10.7 months in the ICI-chemo and non-ICI-chemo groups, respectively, without
significant difference. Most patients in both groups received amrubicin as the second-line
treatment. Moreover, the PFS and OS periods for third-line treatment were not significantly

different between the ICI-chemo and non-ICI-chemo groups.

Conclusions: In ES-SCLC, there is no significant additive effect on PFS and OS of second-

and subsequent line treatments following ICI-chemo at first-line treatment.

Keywords: Extensive-stage small cell lung cancer, immune checkpoint inhibitor,

combination therapy, second-line therapy
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1 Introduction

Extensive-stage small cell lung cancer (ES-SCLC) accounts for 10-20% of all lung
cancers and is characterized by a high proliferative potential and poor prognosis [1,2].
Immune checkpoint inhibitors (ICls) combined with platinum (Pt)-doublet chemotherapy
(ICl-chemo) have become the standard of care for first-line treatment in recent years, and
the prognosis has modestly improved [3,4]. Moreover, novel treatments are being
developed [5-7]. However, second-line or later therapies are not highly effective in clinical
practice. Usually, patients experience sensitive or refractory relapse after failure of first-line
Pt-doublet treatment, based on the time to Pt-doublet free interval (TFI). The current
second-line treatment options in Japan are nogitecan combined with cisplatin, etoposide,
and irinotecan; Pt-doublet rechallenge for patients with sensitive relapse; and amrubicin
(AMR) for those with both sensitive and refractory relapses [8-10].

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

However, the sample size was small in previous studies that analyzed whether the
efficacy of AMR in patients receiving ICI-chemo was enhanced in comparison with that in
patients without ICI-chemo [15]. Moreover, only few studies have examined second-line or
subsequent treatments other than AMR in patients receiving ICl-chemo. Therefore, this
study aimed to compare the efficacy of second- and subsequent line treatments before and
after the reimbursement of ICI-chemo in Japan and determine whether ICl-chemo as the

first-line treatment influences the second- and subsequent line treatments.
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2 Patients and Methods
2.1 Patients

The ICI-chemo group included patients pathologically diagnosed with SCLC at five
centers between September 2019 and June 2023. Eligible patients were those who were
diagnosed with ES-SCLC and received ICI-chemo as first-line treatment or those who were
initially diagnosed with LS-SCLC, received chemoradiation therapy or surgery, and then
received ICl-chemo as first-line treatment after recurrence and transitioned to second-line
treatment. Patients who received postoperative adjuvant ICl-chemo or had neurosecretory
tumors other than SCLC were excluded (e.g., large cell neuroendocrine carcinoma).

The non-ICl-chemo group consisted of patients who received Pt-doublet therapy as first-
line therapy or as first-line therapy after LS-SCLC relapse between January 2015 and
August 2019 before reimbursement of ICI-chemo in Japan and were considered eligible for
ICI-chemo. Patients with interstitial pneumonia, active autoimmune disease, or PS = 3 or
other conditions that, in the investigator’s judgment, who would not have been indicated for
ICl-chemo were excluded (Figure 1). The data cutoff for both groups was May 30, 2024.
The neutrophil-to-lymphocyte ratio (NLR) and Lung Immune Prognostic Index (LIPI) scores
were calculated based on the results of a blood test performed immediately before the first-
or second-line treatment was administered. The NLR was calculated by dividing the
absolute number of peripheral neutrophils by the absolute number of peripheral
lymphocytes. The cutoff value for the NLR was set at 5 based on previous reports [20,21].
The LIPI score was evaluated based on two factors: dNLR (neutrophil count/leukocyte
count minus neutrophil count) >3 and lactate dehydrogenase > upper limit of normal (260
U/L). Based on the above criteria, if none of the criteria are met, it is defined as a low LIPI
score, if one criterion is met, it is defined as an intermediate, and if all the criteria are met, it
is defined as a high [22]. We defined sensitive relapse as a relapse that occurred more
than 90 days after the last chemotherapy administration.

The study was conducted in accordance with the Declaration of Helsinki and approved
by Ethics Committee of Hokkaido University Hospital (approval no. 024-0062; approval

date 14/Aug/2024), which waived the necessity to obtain informed consent.

2.2 Statistical analyses

Categorical data are reported as frequencies (percentages). Continuous data (age, pack-
years, and tumor burden) are reported as medians with ranges. The x° test and Fisher’s
exact test for independence were used for between-group comparisons of categorical data.
Age, pack-years, and tumor burden were compared using the Wilcoxon rank-sum test.

Progression-free survival (PFS) was defined as the time from the start of treatment until
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progressive disease, treatment termination, or death. OS for first-line treatment was defined
as the time from the start of ICI-chemo to the date of death or last known survival. The OS
for second-line treatment was calculated from the start of second-line chemotherapy
treatment until the date of death or last known survival. Patients without documented
clinical or radiographic disease progression or those who were still alive were censored on
the date of last follow-up.

PFS and OS were evaluated using the Kaplan—Meier method, with between-group
comparisons using the two-sided log-rank test. Hazard ratios (HRs) and 95% confidence
intervals (Cls) were estimated using the Cox proportional hazards regression model.
Factors that were significant in univariate analysis were further examined using multivariate
analysis. All p-values were two-sided, and the threshold for statistical significance was set
at p <0.05. All statistical analyses were performed using JMP Pro (version 18.0; SAS
Institute Inc., Cary, NC, USA).
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3. Results

3.1 Patient characteristics and treatment efficacy of the second-line therapy

Ninety-one patients were assigned to the ICI-chemo group and 133 in the non-ICl-chemo
group (Figure 1). There was no difference between the two groups in terms of stage and
metastatic sites at the start of the first-line treatment (Supplemental Table 1). The median
PFS periods in the overall population were 4.9 and 5.1 months in the ICl-chemo and non-
ICl-chemo groups, respectively (HR, 1.18 [95% ClI, 0.91-1.56], p=0.21). The median OS
periods were 17.6 and 16.5 months in the ICl-chemo and non-ICIl-chemo groups,
respectively (HR, 1.00 [95% CI, 0.72—1.38], p=0.99), showing no significant difference
(Supplemental Figure 1). Table 1 shows the patient characteristics at the start of the
second-line treatment. There were no significant differences between the two groups,
except for NLR. The median PFS and OS periods were after second-line treatment
initiation were 3.9 and 3.8 months (HR, 1.06 [95% CI, 0.80—1.40], p=0.70) and 10.3 and
10.7 months (HR=1.02 [95% CI, 0.74-1.41], p=0.91) in the ICl-chemo and non-ICl-chemo
groups, respectively (Figure 2A, B).

As approximately 70% of the patients in both groups received AMR as the second-line
treatment regimen, we focused on AMR to examine the efficacy of the second-line
treatment. Sixty-eight and 98 patients were in ICI-chemo and non-ICI-chemo groups,
respectively. Overall, the ORRs were 32.4% in the ICl-chemo and 30.0% in the non-ICI-
chemo group (p=0.86). The median PFS periods were 3.6 and 3.5 months in the ICI-chemo
and non-ICIl-chemo groups, respectively (HR=1.03 [95% CI, 0.74-1.42], p=0.87)
(Figure3A). The median OS periods after second-line treatment were 9.9 and 7.8 months
in the ICI-chemo and non-ICl-chemo groups, respectively (HR, 0.86 [95% CI 0.60-1.24],
p=0.42) (Figure 3B). There were no differences between the two groups in terms of ORR,
PFS, and OS. Next, we examined the prognosis of patients treated with AMR according to
the type of relapse. Among patients with refractory relapse, 59 and 78 were in the ICI-
chemo and non-ICI-chemo groups, respectively. The median PFS periods were 3.5 months
and 2.6 months in the ICI-chemo and non-ICI-chemo groups, respectively (HR=0.81 [95%
Cl, 0.57-1.16], p=0.25) (Figure 3C). The median OS periods after second-line treatment
were 9.6 months and 7.3 months in the ICI-chemo and non-ICI-chemo groups, respectively
(HR=0.79 [95% CI, 0.54-1.17], p=0.24) (Figure 3D). Among the patients with sensitive
relapse, 9 were in the ICl-chemo group and 12 were in the non-ICI-chemo group. The
median PFS periods were 4.2 months and 8.9 months in the ICI-chemo and non-ICl-chemo
groups, respectively (HR=2.98 [95% CI, 1.07-8.30], p=0.03) (Figure 3E). The PFS was
significantly poorer in the ICI-chemo group than in the non-ICI chemotherapy group.

Moreover, the median OS periods after second-line treatment were 9.9 months and 18.4
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months in the ICl-chemo and non-ICIl-chemo groups, respectively (HR=1.01 [95% CI, 0.33—
3.14], p=0.98) (Figure 3F).

Similarly, we examined the prognosis of patients who received Pt doublet as second-line
treatment. 15 patients were in the ICl-chemo group and 29 in the non-ICI-chemo group.
Overall, the ORRs were 66.7% in the ICI-chemo and 37.9% in the non-ICl-chemo group
(p=0.11). The median PFS periods were 4.5 months and 4.0 months in the ICl-chemo and
non-ICl-chemo groups, respectively (HR=0.95 [95% CI, 0.48-1.88], p=0.88) (Figure 4A).
The median OS periods after second-line treatment were 13.2 months and 17.5 months in
the ICI-chemo and non-ICIl-chemo groups, respectively (HR=1.47 [95% CI, 0.66-3.31],
p=0.34) (Figure 4B). There were no differences between the two groups in terms of ORR,
PFS, and OS.

3.2 Prognostic factors of overall survival after second-line initiation in patients receiving
immune checkpoint inhibitor and chemotherapy

To investigate prognostic factors, univariate and multivariate analyses were performed on
factors at the start of first-line treatment in the entire population. As the NLR and LIPI
scores have been reported to be useful in predicting prognosis in many types of cancer [20-
22], we examined these scores for prognosis analysis. It appears that ICl-chemo as first-
line treatment is not a significant prognostic factor. In addition to Eastern Cooperative
Oncology Group-PS and the presence of liver metastasis, which have been reported as
prognostic factors in ES-SCLC in previous reports [23-25], the LIPI score was also
significantly associated with OS in multivariate analysis (Supplemental Table 2).

Next, univariate and multivariate analyses were performed to identify the prognostic factors
at the start of the second-line treatment in ICl-chemo patients. Sex, PS, type of recurrence,
best response at first-line therapy, hyponatremia, NLR, and LIPI score were significantly
associated with OS after second-line start in univariate analysis. PS, type of recurrence,
best response at first-line therapy, hyponatremia, and LIPI score remained significantly
correlated with OS in the multivariate analysis (Table 2). We also performed univariate and
multivariate analyses to examine the prognostic impact of ICl-chemo in first-line therapy,
and found that there was no significant impact in second-line PFS and OS after second-line

treatment initiation (Supplemental Table 3 and Supplemental Table 4).

3.3 Treatment efficacy of the third-line therapy
Of the patients included in this study, 60 (65.9%) in the ICI-chemo group and 79 (59.4%) in
the non-ICl-chemo group were successfully transferred to the third-line treatment (p=0.33)

(Figure 1). Nogitecan was the most common third-line regimen in both groups (Table 3).
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The median PFS periods of third-line treatment were 3.2 months and 2.0 months in the ICI-
chemo and non-ICl-chemo groups, respectively (HR=0.67 [95% ClI, 0.47-0.96], p=0.03),
with a significant increase in the ICI-chemo group (Figure 5A). The median OS periods
after third-line treatment were 7.3 months and 6.6 months in the ICl-chemo and non-ICI-
chemo groups, respectively (HR=0.98 [95% CI, 0.66—1.47], p=0.93) (Figure 5B)

4 Discussion

In this study, we examined the efficacy of second-line and subsequent treatments
following ICl-chemo and the effect of ICIs on survival after second-line treatment by
comparing patients before ICl reimbursement in Japan. To the best of our knowledge, this
is the largest study to compare the efficacy of second-line and subsequent treatments
before and after the reimbursement of ICI-chemo. It was difficult to make a simple
comparison between the ICl-chemo and non-ICl-chemo groups because the period being
treated is older in the non-ICl-chemo group than in the ICI-chemo group. However, the
treatment methods for second-line therapy have not changed during this period. In addition,
by excluding patients whom ICI could not be administered in the non-ICI-chemo group,
there were no significant differences in the patient characteristics of the two groups at the
start of first-line treatment. Moreover, patient characteristics were also identical between
the ICI-chemo and non-ICIl-chemo groups, except for the NLR at the start of second-line
treatment. Therefore, a certain degree of validity was ensured for the comparison.

The efficacy of subsequent chemotherapy is better in patients with NSCLC who
receive ICl treatment than in those who do not [11-14]. However, in ES-SCLC, the results of
our study indicate that ICl-chemo of first-line treatment does not significantly affect the
efficacy of second-line treatment. Although the non-ICl-chemo groups treated with AMR
showed favorable PFS and OS in sensitive relapse, the sample size was significantly small
to interpret. Pretreatment with ICI did not have an additive effect on AMR, regardless of
sensitive or refractory relapse. Four retrospective studies have been conducted in Japan
regarding the treatment outcomes of AMR. In these trials, the median PFS and median OS
periods of AMR were 3.0-3.8 months and 8.2—10.0 months, respectively [15-18]. These
results are consistent with those of the present study. Moreover, ICls do not improve the
efficacy of AMR in indirect comparison with that in patients without ICl-chemo in previously
reported data [16,18]. In addition, Nishimura et al. reported that ICl-chemo had no additive
effect on the efficacy of AMR in direct comparison with that in patients without ICI-chemo
before the advent of ICI-chemo, similar with our eligibility criteria, and there were no
additional adverse events in patients receiving ICI-chemo [15]. Based on these results,

AMR remains an important drug at present, just as it was before reimbursement with ICI-
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chemo, although ICls had no additive effect on AMR.

In Pt-doublet rechallenge, the median PFS and OS periods after second-line treatment
were 4.5 and 4.0 months and 13.2 and 17.5 months in the ICl-chemo and non-ICl-chemo
groups, respectively, in this report, although there was no difference between the two
groups in PFS and OS. Moreover, the ORRs were numerically higher in the ICI-chemo
groups compared to that in the non-ICl-chemo groups without significance. There have also
been several recently published reports on the outcomes of Pt-doublet therapy after ICI-
chemo. FPons-Tostivint et al. showed that the median PFS and OS periods were 4.6
months and 8.1 months, respectively, in the Pt doublet after ICI-chemo in a real-world
setting, and the Pt doublet was effective even in patients in worse conditions than in the
pivotal study [19]. Other studies have also reported high ORRs to Pt-doublet regimens after
ICl-chemo [26,27]. However, these studies did not compare the treatment outcomes of Pt
doublet between ICl-chemo and non-ICI-chemo. Although the number of patients treated
with Pt doublet in this study was small, we showed that Pt doublet showed high ORR and
favorable PFS and OS with or without pre-treatment ICl-chemo. On the other hand, there
was no difference in treatment outcomes of Pt doublet between the ICl-chemo and non-ICI-
chemo groups in direct comparison. Based on the above results, Pt doublet remains an
important regimen that can be expected to achieve high disease control among the options
for second-line treatment of ES-SCLC, especially for sensitive relapse.

The mechanism explaining why the administration of ICIs does not enhance the efficacy of
subsequent treatments is unknown in SCLC. In first-line clinical trials, ICl-chemo improved
survival compared with non-ICI in ES-SCLC [3,4]; however, the magnitude of the benefits of
ICI was not higher than that of NSCLC. SCLC shows an immunosuppressive state,
including downregulation of major histocompatibility complex class | antigen presentation,
immune cold phenotype, and dysregulation of immune inhibitory T-cell checkpoints [28-30].
The immunosuppressive state of ES-SCLC may be one reason why patients do not benefit
from ICl-chemo treatment in second-line treatment. In addition, there are currently no
biomarkers for the efficacy of treatment for ES-SCLC [31], and treatment selection is based
on indicators from the non-ICl-chemo era, such as TFI; therefore, patients who can fully
benefit from ICI treatment are not being selected.

One previous report examined the efficacy of third- and subsequent line treatments in
ES-SCLC and reported no difference in efficacy between the overall population and the
population that received ICI-chemo as first-line treatment [32]. In our study, the median
PFS periods were 3.2 months and 2.0 months in the ICl-chemo and non-ICI-chemo groups,
respectively, in the third-line treatment, with significant difference. However, the difference

was not large and did not lead to a prolongation of OS. Taken together with the results of

9



282
283
284
285
286
287
288
289
290
291
292
293
294
295
296
297
298
299
300
301
302
303
304
305
306
307
308
309

our study and previous reports, it seems unlikely that ICl-chemo has a significant effect on
the efficacy of the second-line and subsequent treatments. Therefore, treatment strategies
after ICI-chemo have not significantly changed as before the reimbursement of ICl-chemo,
so far.

In univariate and multivariate analyses of OS after the start of second-line treatment, the
LIPI score was a significant prognostic factor, in addition to PS, type of recurrence, and
hyponatremia. In recent years, systemic inflammatory markers have been easily calculated
from blood tests, and their usefulness in predicting prognosis in many types of cancer has
been suggested. Some reports have suggested that these markers are useful as prognostic
factors in the first-line treatment with ICI-chemo in ES-SCLC?%?4, In our study, LIPI at the
start of first-line treatment was also a significant prognostic factor in multivariate analysis.
However, its relationship with chemotherapy after second-line treatment has not yet been
investigated. Patients with low LIPI scores, regardless of previous first-line treatment, may
have a favorable tumor immune environment, which may lead to good results in second-
line treatment.

This study had some limitations. First, this study was based on data from a small
number of Japanese patients, and there are therapeutic limitations, such as the fact that
lurbinectedin is not reimbursed in Japan and AMR is frequently administered in patients
with both sensitive and refractory relapses. It is unclear whether these results can be
directly extrapolated to other countries. Second, the non-ICI-chemo group in this study
excluded patients who were assumed to have difficulty receiving ICl-chemo to eliminate
bias as much as possible. However, this is a backward-looking judgment by the
investigator, and there is a possibility that selection bias exists. The median OS in the non-
ICl-chemo group was 16.5 months, which is better than previous studies®'?, and it cannot
be denied that many patients with good prognosis remained in the non-ICl-chemo group in
patient selection. Third, as we did not collect information on adverse events, we were

unable to compare the safety of ICl-chemo and non-ICl-chemo.

10



310 5 Conclusion

311 In patients with ES-SCLC, ICIl-chemo is likely to have little additional benefit on the efficacy
312 of second-line and subsequent therapies. However, AMR and Pt rechallenge still show

313  favorable efficacy as second-line treatment.

314
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Figure captions:

Figure 1. Patient flowchart

CRT, chemoradiation therapy; ES-SCLC, extensive-stage small cell lung cancer; ICI,
immune checkpoint inhibitor; ILA, interstitial lung abnormality; ILD, interstitial lung disease;
IP, interstitial pneumonia; LS-SCLC, limited-stage small cell lung cancer; PS, performance

status

Figure 2. Kaplan—Meier curve and estimated median progression-free survival of second-
line treatment (A) and overall survival (B) in patients with/without ICI at second-line
treatment.

ICI, immune checkpoint inhibitor; PFS, progression-free survival; OS, overall survival; Cl,

confidence interval; HR, hazard ratio

Figure 3. Kaplan—Meier curve and estimated median progression-free survival of second-
line treatment (A) and overall survival after second-line treatment (B) in patients with
amrubicin in second line, divided by the history of ICI treatment at first-line treatment.
Kaplan—Meier curve and estimated median progression-free survival of second-line
treatment (C) and overall survival after second-line treatment (D) in refractory relapsed
patients with amrubicin in second line, divided by the history of ICI treatment at first-line
treatment. Kaplan—Meier curve and estimated median progression-free survival of second-
line treatment (E) and overall survival after second-line treatment (F) in sensitive relapsed
patients with amrubicin in second line, divided by the history of ICI treatment at first-line
treatment.

ICI, immune checkpoint inhibitor; PFS, progression-free survival; OS, overall survival; Cl,

confidence interval; HR, hazard ratio

Figure 4.

Kaplan—Meier curve and estimated median progression-free survival of second-line
treatment (A) and overall survival after second-line treatment (B) in patients with platinum
doublet in second line, divided by the history of with/without ICI treatment at first-line
treatment.

ICI, immune checkpoint inhibitor; PFS, progression-free survival; OS, overall survival; Cl,
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confidence interval; HR, hazard ratio

Figure 5. Kaplan—Meier curve and estimated median progression-free survival of third-line
treatment (A) and overall survival after third-line treatment (B) in patients with/without ICI at
first-line treatment.

ICI, immune checkpoint inhibitor; PFS, progression-free survival; OS, overall survival; Cl,

confidence interval; HR, hazard ratio

Supplemental Figure 1. Kaplan—Meier curve and estimated median progression-free
survival of first-line treatment (A) and overall survival (B) in patients with or without ICI at
first-line treatment.

ICI, immune checkpoint inhibitor; PFS, progression-free survival; OS, overall survival; Cl,

confidence interval; HR, hazard ratio
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Table 1. Patient characteristics at disease progression at the start of second-line

treatment
ICl-chemo Non-ICl-chemo p value
(n=91) (n=133)
Age 69 (39-76) 69 (50-78) 0.79
ECOG-PS 9/66/15/1 9/101/23/0 0.53
(0/1/213)
Response rate to 78.0 73.7 0.53
first-line therapy (%)
Type of relapse 19/72 35/98 0.43
(sensitive/refractory)
[sensitive: TFI 290 days]
Platinum-free interval (days) 65 58 0.47
[median] [8-404] [7-600]
Last ICl administration to 36 -
second-line therapy (days) [8-539]
[median]
Local ablation therapy between 18.7 26.3 0.37
disease progression after first-
to second- line treatment start
(%)
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 37/44/10 Not examined
(yes/no/unknown)
Second-line treatment regimen
Nogitecan 8 12
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529
530
531
532

Amrubicin 68 90

Platinum doublet 15 29

Irinotecan 0 2

Chemo, chemotherapy; ICl-chem, combination of ICl and chemotherapy;
ICI, immune checkpoint inhibitor; PEG, polyethylene glycol; PS, performance status; NLR,
neutrophil-to-lymphocyte ratio; LIPI, Lung Immune Prognostic Index; TFI, treatment-free

interval
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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 ICl-chemo

Univariate Multivariate

Parameter Category HR 95% CI p-value® HR 95% CI p-value?
Age at second-line treatment 275 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 22 (vs.0or 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

Yes (vs. no) 1.20 0.79-1.82 0.39
treatment
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

>5 (vs. <5) 1.67 1.15-2.41 <0.01 1.18 0.75-1.84 0.47
treatment
LIPI score at the start of second-line

Low (vs. intermediate and high) 0.44 0.32-0.60 <0.01 0.48 0.33-0.71  <0.01
treatment
PEG-filgrastim in combination with

Yes (vs. no) 0.65 0.37-1.14 0.13

second-line treatment

Hazard ratios (HRs) and 95% confidence intervals (Cls) 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

ICl-chemo Non-ICl-chemo
(n=60) (n=79)
Third-line treatment regimen
Nogitecan 28 29
Amrubicin 10 18
Platinum doublet 13 19
Others 9 14

ICI, immune checkpoint inhibitor; Chemo, chemotherapy; ICI-chemo, chemotherapy
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Figure1

ICl-chemo Patients

Non-ICl-chemo Patients

Eligibility
- Patients who received ICl-chemo at the 1stline

therapy from September 2019 to June 2023
- Patients who transitioned to 2" line therapy

Eligible Patients: 91 cases

Eligibility
- Patients who received Pt doublet (without ICI)
at the 1stline therapy from January 2015 to

August 2018 (Before reimbursement of ICl)
- Patients who transitioned to 2" 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

Eligible Patients: 133 cases

‘ Disease progression ‘

Eligible patients for analysis of 3™ line treatment
60 cases (Transition rate: 65.9%)

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




Figure2

A 100 B 100
g ~ 80 —— |Cl-chemo T;E n 80 - |Cl-chemo
w Non-ICl-chemo > 5 Non-ICl-chemo
§35 60 2w 0
= = 4] g_
[/ 2 = o
‘,;1 A5 40 E s 40
F > R
E ~ 20 O~ 20
Number at risk 0 6 12 18 24 Number at risk 0 12 24 36 48 60
Months Months
ICl+chemo 91 19 4 1 0 ICl-chemo 91 31 6 1 0 0
Non-ICI-Chemo 133 34 10 4 2 Non-ICl-chemo 133 46 13 7 3 2
ICl-chemo Non-ICl-chemo ICl-chemo Non-ICl-chemo
Median PFS, months 3.9 3.8 Median OS, months 10.3 10.7
(95% Cl) (3.2-4.9) (2.9 -4.3) (95% Cl) (8.3 —14.4) (7.9 — 12.5)
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P value 0.70 P value 0.91




Overall Patients
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