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Abstract

Objectives: In the most of cases, for non-small cell lung cancer (NSCLC) patients who progressed
to previous immune checkpoint inhibitors (CKI) administered as first- or as second-line therapy,
chemotherapy (CT) remains the only viable options in the absence of “druggable” mutations. We
aimed to explore the efficacy of salvage chemotherapy after immunotherapy (SCAI) in advanced
NSCLC patients.

Materials and Methods: We designed a retrospective, multicenter study, involving 20 Italian
centers, with the primary objective of describing the clinical outcome of advanced NSCLC patients
treated with SCAIl at the participating institutions from November 2013 to July 2019. The primary
endpoint of the study was represented by overall survival (OS), defined as the time from CT
initiation to death. Secondary outcome endpoints of the SCAI (progression free survival, PFS, and
objective response rate, ORR and toxicity) and explorative biomarkers (lactate dehydrogenase,
LDH, and neutrophil-to-lymphocyte ratio, NLR during immunotherapy) were also analyzed.
Results: In our study population of 342 NSCLC patients, SCAl had a median OS of 6.8 months (95%
confidence interval, Cl 5.5-8.1), median PFS of 4.1 months (95% Cl| 3.4-4.8) and ORR of 22.8%. A
“Post-CKI score” was constructed by combining significant predictors of OS at the multivariate
analyses (sex, ECOG PS, disease control with prior immunotherapy), Harrell'C was 0.65, (95%
Cl:0.59-0.71).

Conclusions: Despite the late-line settings, our findings support the hypothesis that previous
immunotherapy might increase the sensitivity of the tumor to the subsequent chemotherapy. The
“Post-CKI score” was clinically effective in successfully discriminating three distinct prognostic
subgroups of patients after the failure of CKIl, representing a possibly useful tool for the tailored

decision-making process of advanced treatment-line settings in NSCLC.
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Abbreviations:

CKI = immune checkpoint inhibitors

PD-1 = programmed cell death 1

PD-L1 = programmed death ligand 1

NSCLC = non-small cell lung cancer

CT = chemotherapy

SCAIl = salvage chemotherapy after immunotherapy

ORR = objective response rate

LCBI = last chemotherapy administered before immunotherapy
NLR = neutrophil-to-lymphocyte ratio

ANC = absolute neutrophil count

OS = overall survival

PFS = progression free survival

LDH = lactate dehydrogenase

Cl = confidence interval

HR = hazard ratio

ECOG PS = Eastern Cooperative Oncology Group performance status
mOS = median overall survival

DCR = disease control rate

mPFS = median progression-free survival



1. Introduction

Immune checkpoint inhibitors (CKI) such as anti-programmed cell death 1 (PD-1) or anti-
programmed death ligand 1 (PD-L1) agents have rapidly been established as a standard of care in
advanced non-small cell lung cancer (NSCLC) patients, both in the second-line setting (nivolumab,
pembrolizumab and atezolizumab) and more recently in the first-line setting. After prior approval
of pembrolizumab monotherapy for NSCLC patients with tumor cell PD-L1 immunohistochemical
expression 250%, treatment with CKI has been introduced in the first-line strategy also for lower
PD-L1 expression levels, in this case combined with standard chemotherapy (CT) [1]. In the most of
cases, for patients who progressed to previous CKI in first-line or in second-line, chemotherapy,
when feasible, remains the only viable options in the absence of “druggable” mutations. In this
sense, the issue of the efficacy of salvage CT after immunotherapy (SCAI) has recently arisen and is

currently being explored [2,3].

A retrospective study recently compared the objective response rates (ORR) of SCAI with the ORR
of the last CT administered before immunotherapy (LCBI) in a population of 73 advanced NSCLC
patients treated with anti-PD-1/PD-L1 inhibitors, showing a superior ORR of SCAl compared to that
of LCBI in the same cohort. Nevertheless, these results did not translate into a progression-free
survival (PFS) benefit. In addition, no differences in terms of ORR of SCAl were observed according

to the duration of prior PD-1/PD-L1 inhibitor therapy [2].

Another smaller retrospective study explored the efficacy of single-agent CT (third-line or beyond),
in terms of ORR, when administered after exposure to previous therapy with anti-PD1 agents in 28
patients with metastatic NSCLC. All patients had received at least one treatment line before
immunotherapy, always represented by platinum-based CT, and none of them experienced an
objective response to immunotherapy. Interestingly, CT achieved a slightly superior ORR when

administered after immunotherapy, compared to CT prior to CKI (ORR: 39% vs 37%, respectively),
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suggesting that anti-PD1 may confer delayed synergism to subsequent cytotoxic therapy [3]. Taken

together, these evidences indicate that CKI may enhance efficacy of the following cytotoxic agent.

Current research is also focusing on the identification of putative circulating predictive biomarkers
of response to CT, when administered after CKI. In this regard, early dynamics of neutrophil-to-
lymphocyte ratio (NLR) and absolute neutrophil count (ANC) during nivolumab treatment have

been associated with the efficacy of subsequent salvage chemotherapy in NSCLC patients [4].

Considering the interesting but very limited literature in the field, we planned a retrospective
study with the aim of describing the clinical outcome of NSCLC patients treated with CT after
failure of previous immunotherapy. Moreover, we explored the possible role of laboratory
parameters acquired during immunotherapy in predicting the outcome of patients to the

subsequent CT.

2.  Materials and Methods
We designed a retrospective, multicenter study, involving 20 ltalian centers, with the primary

objective of describing the clinical outcome of advanced NSCLC patients treated with SCAI.

Inclusion criteria were: age > 18 years; diagnosis of metastatic NSCLC; previous treatment with
anti-PD-1/anti-PD-L1 CKI at any treatment line; at least one administration of SCAI, from
November 2013 to July 2019. Exclusion criteria were concomitant synchronous metastatic
malignancies aside from NSCLC; further therapies received between CKl and CT (eg. targeted drugs

or other non-immunotherapeutic agents).



The primary endpoint of the study was represented by overall survival (OS), defined as the time
from CT initiation to death. PFS and ORR (according to RECIST 1.1 criteria) and toxicity of
treatment (defined according to CTCAE version 5) have been investigated as secondary endpoints.
As exploratory co-endpoints, we measured the levels of lactate dehydrogenase (LDH), calcium,
albumin, leukocytes, hemoglobin, neutrophils, lymphocytes, NLR, platelets and their trend during
immunotherapy, considering the basal values and at least a subsequent value, and correlated their

trend to clinical outcomes.

The sample size was based on the population of patients expected to meet the inclusion criteria at
the participating centers. Based on feasibility, the number of patients expected to be included was
around 250 patients. This sample size would have allowed to estimate the percentage of OS at one
year, expected to be around 30% based on previous published data [5,6], with a standard error
inferior to 3%. Every associations were tested exclusively in a "hypotheses generating"

perspective.

Data from clinical records of patients were anonymized, collected, and then analyzed for the study
purpose. All data about the clinical history of patients, including demographics and comorbidities,
diagnosis and treatment of NSCLC, outcome to CKI treatment and to the subsequent CT, were
collected. Data about the levels of LDH, calcium, albumin, leukocytes, hemoglobin, neutrophils,
lymphocytes, NLR, platelets were collected from clinical records at two time-points: the basal time
(at the immunotherapy initiation) and subsequently during immunotherapy, conventionally
immediately before the second administration of CKI. Only for LDH values, they were also

collected at the time of the disease progression to CKl, before initiating CT.

Demographic variables and outcome measures have been reported using descriptive statistics.

Survival curves have been estimated with the Kaplan—-Meier method and compared using log-rank



test. Median survival times were reported along with their 95% confidence intervals (95% Cl).
Median follow-up times were estimated with the reverse method. Cox regression model was used
to estimate hazard ratios (HR) and their 95% Cl. Variables mostly associated with OS were selected
using a stepwise forward method, based on Wald statistics. A prognostic score for OS was built
considering each significant variable to which a weight proportional to its regression B coefficient
was assigned. Coefficients were rounded up for an easier calculation. Harrell's C test was used to

assess the goodness of calibration of the model.

The coordinators of this study guarantee under their responsibility that the study was conducted
in accordance with the Helsinki Declaration and subsequent updates. An informed consent was
obtained when applicable. The protocol was approved by the Local Ethics Committees of the

participating centers in compliance with the national legislation.

3. Results

Patient characteristics and outcome to chemotherapy

The overall study population included 342 patients who received SCAI, from November 2013 to

July 2019.

Patient characteristics at the time of CT initiation are reported in Table 1. Median age was 66
years (range 34-86); most of patients were male (61.4%), 22.5% had Eastern Cooperative Oncology
Group performance status (ECOG PS) of 2, and histology was adenocarcinoma in the majority of
patients (71%). SCAI was administered in second line in 86 cases (25.1%), in third line in 197 cases
(57.6%) and as fourth or further lines in 59 cases (17.3%). Median follow-up time from CT initiation

was 10.7 months (95%Cl 7.5-13.9). The majority of patients (38.9%) received a taxane-based



chemotherapy across different lines. Among 86 patients who were treated with SCAIl in second-

line, 67 (78%) received a platinum-based doublet.

Median OS (mOS) from CT was 6.8 months in the overall population (95% Cl 5.5-8.1) (Figure 1a).
At the univariate analyses (Table 2), females had mOS of 9.5 months (95% Cl 7.6-11.3),
significantly longer than that of males, of 5.7 months (95% Cl 4.9-6.5), with HR 0.69 (95% Cl 0.52-
0.92), p = 0.01. Disease control rate (DCR) to prior immunotherapy was associated with better
survival to subsequent CT: mOS was 8.3 months (95% Cl 5.9-10.6) for patients with partial or
complete response or stable disease to ICl vs 5.7 months (95% Cl 4.8-6.6) for patients with disease
progression as best response to IClI (HR 0.68 [95% Cl 0.52-0.89], p = 0.005). Good ECOG PS was
significantly related to improved OS (p = 0.0001): patients with an ECOG PS of 2 had a significantly
shorter mOS than that of patients with ECOG PS 0 (3.0 months vs 11.4 months, HR 3.80 (95% Cl
2.39-6.03), p < 0.0001). These variables were confirmed to be related to mOS at the multivariate
analysis, with HR 1.54 (95% Cl 1.15-2.06), p = 0.004 for the gender in favor of females, HR 3.93
(95% Cl 2.47-6.26), p < 0.0001 in favor of PS 0 compared to PS 2, and HR 0.68 (0.52-0.90), p = 0.006
in favor of patients who achieved disease control with the prior immunotherapy, respectively

(Table 3).

Further variables were related to better OS from SCAIl at the univariate analyses, such as the
smoking status, favoring former smokers vs never smokers (p = 0.03); ORR at prior
immunotherapy, favoring responders vs non-responders (p = 0.01); NLR at immunotherapy
initiation, favoring patients with NLR < 4 vs patients with NLR > 4 (p = 0.014); PFS at prior
immunotherapy, favoring patients with PFS > 4 months vs patients with PFS < 4 months (p = 0.007)
and receiving a platinum-based combination vs other types of chemotherapy (p = 0.03).
Nevertheless, none of them were confirmed at the multivariate analyses (except for NLR, not

included in the multivariate analysis due to the not complete availability of data for all patients).



Median PFS (mPFS) to chemotherapy was 4.1 months (95% Cl 3.4-4.8), (Figure 1b). At the
univariate analyses (Table 2), DCR to prior immunotherapy was associated with better PFS to SCAI,
with mPFS of 4.6 months (95% Cl 3.9-5.2) for patients with partial or complete response to ICl vs
2.9 months (95% Cl 2.1-5.2) for patients with disease progression as best response to ICI [HR 0.73
(95% Cl 0.56-0.94), p = 0.01]. Moreover, ECOG PS was related to improved PFS (p < 0.0001),
especially in the case of PS 2 vs 0, with mPFS of 2.1 months (95% Cl 1.8-2.4) vs 5.7 months (95% Cl
4.7-6.7) respectively [HR 2.29 (95% ClI 1.53-3.43), p < 0.0001]. Patients who had toxicity from CT
had better PFS than those without toxicity [HR 0.70 (95% Cl 0.54-0.90), p = 0.006]. These three
variables were confirmed at the multivariate analyses as having an impact on PFS, respectively
with HR 0.76 (95% Cl 0.59-0.99), p = 0.04 in favor of patients with DCR at prior immunotherapy, HR
2.13 (95% Cl 1.40-3.22), p = 0.0001 in favor of PS 0 compared to PS 2, and HR 0.75 (95% CI 0.58-

0.98), p = 0.036 favoring patients with toxicity to CT (Table 3).

Further variables were related to PFS to SCAI at the univariate analyses, were LDH at
chemotherapy initiation, in favor of patients with values < 250 U/I (p = 0.02) vs > 250 U/l and PFS

to prior immunotherapy, favoring patients with PFS > 4 months vs < 4 months (p = 0.03).

The ORR to CT was 22.8% (77 partial responses and 1 complete response); 40.6% of patients were
primary refractory to SCAI and 22.8% had stable disease as their best response (DCR was 45.6%);
13.7% were not evaluable, mostly due to clinical progression and death before the radiological
assessment. None of the variables explored among gender, smoking status, type of CT, toxicity to
CT, type of prior CKI drug, treatment line and ORR and PFS to prior immunotherapy, were related

to ORR (p = NS in all cases).

"Post-CKI” prognostic score
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By combining the three factors which remained significant at the multivariate analyses for OS, we
created a prognostic “Post-CKI” score based on regression B coefficients as follows: patients were
given zero point for each of female sex, ECOG PS of 0, disease control with prior immunotherapy
(reference category for each item); one point for each of male sex, ECOG PS of 1, lack of disease
control with prior immunotherapy; two points for ECOG PS of 2. The aim of the score was the
prediction of survival probability prior to offering CT to advanced NSCLC patients progressed to ICl
immunotherapy. As a result of this process, the score ranged from 0 (best prognosis) to 4 (worst
prognosis). We then used a three-risk group stratification as follows: score 0-1 (good prognosis),
score 2 (intermediate prognosis), score 3-4 (poor prognosis). Harrell’C was 0.65, (95% Cl:0.59-

0.71). The OS curves, according to the score stratification, are shown in Figure 2.

Survival outcome of the treatment sequence

We calculated the outcome measures of the treatment sequence of immunotherapy followed by
chemotherapy, namely OS-2. Patient characteristics at the time of immunotherapy initiation are

reported in Supplementary Table S1.

Overall, the median follow-up time from ICI start was 22.4 months (95% Cl 19.8-25.0). Median OS-
2 was 15.2 months in the overall population (95% Cl 13.7-16.6, Figure 3). At the univariate
analyses, the correlations with ECOG PS and with DCR were maintained, aside from other variables

related to 0OS-2 showed in the Supplementary Table S2. Of note, having NLR > 4 at

immunotherapy initiation and at CT initiation were factors both related to worse 0S-2 (p = 0.008

and p = 0.003 respectively).

4, Discussion
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The advanced-line setting has been historically considered a stumbling block in the treatment of
NSCLC, both for patients and clinicians. Second-line single agent CT achieved poor clinical
outcomes in clinical trials. Indeed, in this setting, ORR ranges from 7.1% to 15.5%, mPFS from 2.6
to 2.9 months and mOS from 7.0 to 8.3 months [7-9]. Moreover, a combination strategy based on
the addition of carboplatin to pemetrexed did not improve survival outcomes in the second-line
setting compared to pemetrexed monotherapy [10]. A recent systematic review of real-world
observational studies reported mOS range of 4.6-12.8 months for the second-line setting and 2.8-
12.0 months for the third-line setting [11].

In our study, SCAI granted a mPFS of 4.1 months (95% CI3.4-4.8) and a mOS of 6.8 months (95% Cl
5.5-8.1). Considering that our cohort was mostly made of patients treated in the third-line setting
(57.6%) and included a not negligible portion of patients from the fourth/further-line setting, our
results are at least aligned to those above-mentioned. Consistently with previous reports [12],
both mOS and mPFS were higher in patients who achieved disease control with prior CKI than in
those who did not. These findings were furtherly confirmed at the multivariate analysis (mOS and
mPFS significantly in favor of patients obtaining disease control with prior immunotherapy).
Among different patient characteristics, female sex, ECOG PS of 0, and disease control to prior
immunotherapy were significantly related to better OS at the multivariate analysis. Interestingly,
when patients were stratified according to the “Post-CKI” score, we effectively identified three
different risk groups for survival (Harrell’C: 0.65). In turn, only DCR and ECOG PS were related to
PFS, suggesting a possible predictive role beyond their prognostic value.

Recently, Kato and collaborators reported the results of a propensity score-weighted analysis to
investigate the efficacy of CT after PD-1 inhibitor vs CT alone in 1439 advanced NSCLC individuals.
The authors revealed that patients who received CT after previous anti-PD-1 therapy (243

patients) achieved a higher ORR (18.9%) compared to patients who received CT in the lack of
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previous exposure to anti PD-1 agents (11.0%). These results were in spite of the disproportion
between the two arms, being most of the patients within the post-CKI cohort in the third-line
setting, while most of the patients treated with CT alone were in the second-line setting [13].
Interestingly, we reported a ORR of 22.8% in our cohort, across different lines of therapy, which
appears considerably high if compared to the ORR reported in clinical trials in the advanced setting
[7-9]. Not least, the ORR of our cohort was consistent with ORRs previously reported for CT in the
post-immunotherapy setting [2-3,12], strengthening the hypothesis that previous exposure to a
CKI might elicit the anti-tumor activity of CT [14]. One explanation could rely in the increased pool
of activated T lymphocytes after immunotherapy, which can lead to high response rates. In
addition, as already postulated, the antibody levels of CKI might still be present at the time of CT
administration, due to the long half-life of CKls [3], thus acting in a synergic manner [15].

When looking at the correlation between circulating biomarkers and benefit of SCAI, NLR > 4 at
immunotherapy initiation was related to worse OS (p = 0.014). NLR = 4 at immunotherapy
initiation and CT initiation were both related to worse 0S-2 (p = 0.008 and p = 0.003 respectively).
These findings furtherly support the prognostic role of NLR in advanced NSCLC patients receiving
systemic treatments [16]. In addition, they suggest the long-term reliability of NLR, which
prognostic value seems long-lasting from the initiation of CKI until the outcome to the subsequent
CT.

We also explored the correlation of tumor PD-L1 expression and response to SCAI. However, as in
the study of Kato and colleagues [13], we did not find any significant association between clinical
outcomes and PD-L1 expression (Table 2).

Focusing on the 0S-2 analysis, we found that the treatment line is one of the major determinants
for survival in the post-CKI scenario. Despite the lack of statistical significance, we observed an

increased benefit for patients who received SCAI in second line. Furthermore, patients who
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received platinum-based doublets achieved the highest ORR and DCR (most of them probably
receiving them as second-line treatment). To further strengthen these results, a recent analysis of
second-line treatment outcomes after first-line immunotherapy confirmed that patients who
received platinum-based doublets achieved longer OS compared to other treatment options [17].
Even though direct comparisons were not the aim of this study, based on our results, we could
speculate that second line might be the best setting of administration of SCAI, and that platinum-
based doublet might be the preferred option after failure of CKl therapy. However, the choice of a
second-line CT, in the limited subgroup of patients currently candidate to receive first-line anti-PD-
1 monotherapy, might be influenced by the overall clinical conditions of the patients, favoring a
platinum-based doublet only in selected “platinum-fit” cases, with good ECOG PS.

Due to the rapidly evolving scenario of advanced NSCLC treatment, we must recognize that,
currently, the majority of NSCLC patients might receive CT combined with first-line
immunotherapy. In this context, the efficacy of CT after previous combination of chemo-
immunotherapy is still to be investigated.

Our study is limited by the retrospective nature and by the lack of complete data about circulating

biomarkers for all patients, not allowing the inclusion of such factors in the multivariate analyses.

Conclusions

An increasing portion of advanced NSCLC patients is currently reaching the advanced setting
(second line and more), thanks to the recent advances in the field. Despite promising activity of
novel CKls, the vast majority of patients will experience progression of disease and might be
candidate to a subsequent CT. In our study, we reported a promising activity of SCAI, supporting
the hypothesis that a previous immunotherapy might increase the sensitivity of the tumor to the

subsequent CT. Prior response to CKI might have a predictive role towards the outcome of

14



patients to SCAI. Our “Post-ICl score”, despite the relatively modest statistical power, is clinically
effective in successfully discriminating three distinct prognostic subgroups of patients after failure
of CKIl, and might be used by the clinicians as a tool for the tailored decision-making process of

advanced-line settings.
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Table 1 - Characteristics of patients from the CLARITY study.

N° of patients (%) Overall population
(N=342)

Age (median, range)
Gender

Male

Female

ECOG PS at CT start

0

1

2

NA

Stage at diagnosis

I

Il

11

Y

Histotype
Adenocarcinoma
Squamous cell carcinoma
NAS/other
Treatment line for CT
Il'line

Il line

> 1V line

Type of CKI treatment prior to CT
Nivolumab
Pembrolizumab
Atezolizumab

Other*

Best response to prior CKIl
Complete response
Partial response

Stable disease

Progressive disease

CT regimen
Platinum combination
Gemcitabine alone

66 (34-86)

210 (61.4%)
132 (38.6%)

61 (17.8%)
200 (58.5%)
77 (22.5%)
4 (1.2%)

17 (5%)

16 (4.7%)
64 (18.8%)
243 (71.1%)

243
84
15

86 (25.1%)
197 (57.6%)
59 (17.3%)

219 (64.0%)
91 (26.6%)
21 (6.1%)
11 (3.3%)

0

72 (21.1%)
109 (31.8%)
161 (47.1%)

100 (29.2%)
64 (18.7%)
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Taxane-based 133 (38.9%)
Vinorelbine alone 46 (13.5%)
Other 10 (2.9%)

NA = not available; ECOG PS = Eastern European Oncology Group Performance Status; CT =
chemotherapy; CKI = immune checkpoint inhibitor

*other CKl included: avelumab, durvalumab, ipilimumab plus nivolumab, tremelimumab plus
durvalumab (clinical trials were allowed).
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Table 2 — Univariate analyses for overall survival and progression-free survival to chemotherapy.
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OS from CT P PFS from CT P
GENDER
Male 5.7 (4.9-6.5) P=0.01 4.0 (3.0-5.0) P=0.69
Female 9.5(7.6-11.3) 1.44 (1.08-1.91) 4.4 (3.3-5.5) 1.05 (0.81-1.37)
AGE
> 65 years 6.8 (5.2-8.4) P=0.89 4.4 (3.5-5.3) P=0.31
< 65 years 6.4 (4.8-8.0) 0.98 (0.75-1.28) 3.4 (2.5-4.3) 0.88 (0.68-1.13)
SMOKING HABITS P=0.09 P=0.86
Current (current vs never) (current vs never)
Never 6.2 (4.4-8.0) 1.47 (0.96-2.25) P=0.08 | 4.1(3.0-5.2) 0.90 (0.61-1.31) P =0.58
Former 9.6 (6.4-12.8) (former vs never) 4.4 (3.1-5.7) (former vs never)
6.2 (4.8-7.6) 1.53(1.04-2.24) P=0.03 | 3.9(2.9-4.9) 0.93 (0.67-1.31) P =0.69
HISTOLOGY P=0.55 P=0.55
SCC 5.5 (4.6-6.4) (SCC vs ADK) 3.8 (2.4-5.2) (SCCvs ADK)
ADK 7.3 (5.8-8.8) 1.23(0.91-1.65) P=0.19 | 4.4 (3.6-5.2) 1.31(0.98-1.75) P = 0.06
NOS 8.0 (4.7-11.3) (NAS vs ADK) 3.1(1.4-4.8) (NAS vs ADK)
other 3.9 (0-8.2) 0.94 (0.48-1.85) P=0.86 | 2.1(1.5-2.7) 1.17 (0.61-2.21) P = 0.64
(other vs ADK) (other vs ADK)
1.48 (0.37-6.01) P=0.58 1.20(0.30-4.86) P =0.80
ECOG PS at CT P =0.0001 P <0.0001
0 11.4 (5.0-17.8) | (1vs0) 5.7 (4.7-6.7) (1vs 0)
1 7.2 (5.8-8.6) 1.93(1.26-2.94) P = 4.3 (3.5-5.1) 1.28 (0.89-1.82) P=0.18
2 3.0(2.3-3.7) 0.002 2.1(1.8-2.4) (2 vs 0)
(2 vs 0) 2.29 (1.53-3.43) P<
3.80(2.39-6.03) P< 0.0001
0.0001
PD-L1
>1% 8.4 (5.8-11.0) P=0.51 5.4 (4.6-6.2) P=0.49
<1% 7.0 (2.6-11.4) 0.86 (0.56-1.34) 4.0 (2.8-5.2) 0.86 (0.57-1.31)
PD-L1
>50% 8.4 (7.3-9.5) P=0.34 5.3(4.1-6.5) P=0.92
<50% 7.0 (3.7-10.3) 0.79 (0.49-1.27) 4.6 (3.0-6.2) 1.02 (0.67-1.55)
CT LINE P=0.12 P=0.44
2 8.4 (5.6-11.2) (3vs2) 5.1 (3.6-6.6) (3vs2)
3 5.8 (4.6-7.0) 1.38 (0.97-1.96) P=0.07 | 4.0 (3.1-4.9) 1.18 (0.85-1.62) P = 0.32
>4 6.4 (3.5-9.3) (4 vs 2) 2.8 (1.6-4.2) (4 vs 2)
1.08 (0.70-1.66) P=0.74 1.28 (0.87-1.88) P=0.21
CKI TYPE
Anti-PD-L1 8.8(0.3-17.3) P=0.16 5.5 (4.6-6.4) P=0.58
Anti-PD-1 6.4 (5.3-7.5) 0.68 (0.39-1.17) 3.4 (2.7-4.1) 0.87 (0.52-1.44)
ORR at CKI
Yes 9.6 (7.7-11.5) P=0.01 4.8 (3.5-6.1) P=0.50
No 6.1(5.1-7.1) 0.65 (0.46-0.92) 3.9 (3.2-4.6) 0.90 (0.66-1.23)
DCR at CKI
Yes 8.3 (5.9-10.6) P =0.005 4.6 (3.9-5.2) P=0.01
No 5.7 (4.8-6.6) 0.68 (0.52-0.89) 2.9 (2.1-5.2) 0.73 (0.56-0.94)
NLR at CKI start
>4 6.2 (4.2-8.2) P=0.014 3.9 (2.8-5.0) P=0.35
<4 8.3 (6.0-10.6) 1.46 (1.08-1.98) 4.4 (3.6-5.2) 1.15 (0.86-1.52)
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NLR at CKl end

> 4 6.2 (4.1-8.3) P =0.054 3.8(2.4-5.2) P=0.21
<4 7.7 (5.3-10.1) 1.34 (0.99-1.80) 4.6 (3.8-5.4) 1.20 (0.90-1.59)
NLR delta
Increased-stable 8.0(5.5-10.5) P=0.53 4.4 (3.0-5.8) P=0.15
decreased 6.2 (4.9-7.5) 1.09 (0.83-1.45) 4.0 (3.2-4.8) 1.22 (0.93-1.59)
LDH at CKI start P=0.77 P=0.13
<250 U/l 7.0 (3.1-10.9) (> 250 vs < 250) 4.0 (1.6-6.4) (> 250 vs < 250)
> 250 U/I 6.9 (5.1-8.6) 1.06 (0.71-1.58) 3.5(2.4-4.6) 1.33(0.92-1.93)
LDH at IT end
> 250 U/I 6.8 (5.0-8.6) P=0.45 3.4 (2.4-4.39) P=0.09
<250 U/l 10.2 (6.3-14.1) 1.22 (0.73-2.05) 5.7 (3.7-7.7) 1.49 (0.94-2.38)
LDH delta
Increased-stable 7.6 (5.0-10.3) P=0.79 4.3 (2.5-6.1) P=0.56
decreased 7.4 (5.0-9.8) 1.05 (0.72-1.53) 3.6 (2.5-4.7) 1.11 (0.78-1.57)
LDH at CT
initiation 6.3 (4.9-7.7) P=0.38 3.1(2.0-4.2) P=0.02
> 250 U/I 9.9 (5.0-14.8) 1.24 (0.77-2.00) 7.9(3.6-12.2) 1.72 (1.09-2.71)
<250 U/I
ANC delta
Increased-stable 8.0 (5.1-10.9) P=0.53 4.6 (3.7-5.5) P=0.09
decrease 6.5 (5.2-7.8) 1.09 (0.83-1.45) 3.6 (2.4-4.8) 1.25 (0.96-1.63)
PFS at CKI
> 4 months 7.7 (5.3-10.1) P =0.007 4.6 (4.0-5.2) P=0.03
< 4 months 5.9 (4.5-7.3) 0.69 (0.53-0.90) 3.0(2.3-3.7) 0.76 (0.59-0.98)
TOXICITY from CKI
Yes
No 6.8 (4.9-8.7) P=0.77 4.4 (3.5-5.3) P=0.62

6.4 (5.0-7.8) 0.96 (0.74-1.26) 3.8 (3.0-4.6) 0.94 (0.73-1.21)
G3-G4 TOXICITY
CKi 9.9 (8.0-11.8) P=0.19 4.1 (3.4-4.8) P=0.63
Yes 6.3 (5.2-7.4) 0.72 (0.45-1.17) 3.3 (1.4-5.3) 0.90 (0.59-1.38)
No
TOXICITY from CT
Yes 7.2 (5.5-8.9) P=0.52 4.9 (4.0-5.8) P =0.006
no 6.2 (3.8-8.6) 0.91 (0.69-1.20) 3.0 (2.1-3.9) 0.70 (0.54-0.90)
PLATINUM based
combinations
Yes 8.4 (5.2-11.6) P=0.03 4.9 (3.8-6.0) P=0.56
No 6.2 (5.1-7.3) 0.71(0.51-0.97) 3.8 (2.9-4.6) 0.92 (0.69-1.22)

OS = overall survival; PFS = progression free survival; NA = not available; ECOG PS = Eastern
European Oncology Group Performance Status; CT = chemotherapy; CKl = immune checkpoint
inhibitor; SCC = squamous cell carcinoma; ADK = adenocarcinoma; NAS = not otherwise specified;
NLR = neutrophil to lymphocyte ratio; ORR = objective response rate; DCR = disease control rate;
LDH = lactate dehydrogenase; ANC = absolute neutrophil count; G3-G4 = grade 3-4
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Table 3 — Multivariate analyses for overall survival and progression-free survival to

chemotherapy.
(0} PFS
Variable HR (95% Cl) HR (95% Cl)
GENDER 1.54 (1.15-2.06) p =0.004 | p = NS
Male vs female
AGE (> 65 vs < 65) p =NS p=NS
SMOKING HABITS p=NS b =NS
ECOG PS at CT p =0.0001 p <0.0001
(1vs0) 1.93 (1.26-2.95) p = 0.002 | 1.27 (0.88-1.83) p = 0.19
(2 vs0) 3.93 (2.47-6.26) p < 2.13(1.40-3.22)p =
0.0001 0.0001
CKI LINE p=NS p=NS
CKl type p=NS p=NS
DCR at IT (yes vs no) 0.68 (0.52-0.90) p =0.006 | 0.76 (0.59-0.99) p = 0.04
ORR at IT p=NS p=NS
PFS at IT > 4 months p =NS p=NS
TOXICITY from CT (yesvs no) | p=NS 0.75 (0.58-0.98) p = 0.036

OS = overall survival; PFS = progression free survival; Cl = confidence interval; ECOG PS = European
Oncology Group Performance Status; CT = chemotherapy; CKI = immune checkpoint inhibitor; DCR
= disease control rate; ORR = objective response rate

Figure legends

Figure 1 — Kaplan-Meier overall survival (a) and progression free survival (b) curves of the overall

study population to chemotherapy

Figure 2 — Overall survival curves according to the “Post-ICl score” with three-risk group

stratification

Figure 3 — Overall survival-2 curve of the overall population (outcome to the sequence of

immune checkpoint inhibitor and chemotherapy)
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