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Abstract

The proper duration of immune checkpoint inhibitor (ICI) treatment for advanced non—small cell lung cancer
(NSCLC) patients remains unclear. The medical records of 425 NSCLC patients receiving ICI were retrospec-
tively reviewed. ICI treatment for > 2 years did not significantly prolong the time to treatment failure compared
with that for 2 years but increased the incidence of treatment-related adverse events.
Introduction/Background: The proper duration of immune checkpoint inhibitor (ICI) treatment for patients with
advanced non—small cell lung cancer (NSCLC) remains unclear. Previously, sponsor-initiated clinical trials have more
often used either a maximum 2-year fixed duration of ICI treatment or continuous treatment until documented disease
progression. The study aimed to evaluate the association between ICI treatment duration (2-year fixed or continuous)
and prognosis in patients with advanced NSCLC. Patients and Methods: The medical records of 425 patients with
NSCLC who received ICI before August 31, 2019 were retrospectively reviewed. Results: No differences in time to
treatment failure > 24 months (TTF-24) were detected between patients who underwent ICI treatment for > 2 years
and patients who stopped ICI treatment at 2 years. Treatment-related adverse events tended to be higher in the patients
with ICI treatment > 2 years. Conclusion: ICI treatment > 2 years did not significantly prolong the TTF compared with
ICI treatment = 2 years, but it did increase the incidence of treatment-related adverse events.
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Immune checkpoint inhibitor (ICI) £ chemotherapy prolongs
survival in patients with advanced non-small cell lung cancer
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KEYNOTE010”> (ICI monotherapy as second-line treatment),
ChecMate003® (ICI monotherapy as any line), CHECK-
MATE227* (dual immunotherapy), and IMPOWER150
(ICI + chemotherapy), have been conducted with a fixed 24-
month maximum ICI treatment duration. Other sponsor-initiated
clinical trials, such as ChecMate017°/057 and the OAK study®
(ICI monotherapy as second/third line) were conducted with
ICI treatment continued until documented disease progression,
discontinuation due to toxicity, withdrawal of consent, or study
end, even when the treatment was >24 months. However, the
optimal ICI treatment duration has not been established.
Moreover, exploratory analysis of CheckMate153,” which used a
continuous versus 1-year fixed-duration ICI treatment protocol in
previously treated patients with advanced NSCLC, demonstrated
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that the continuous use of ICI beyond 1-year improved progno-
sis in these patients. This study aimed to compare the effects of
2-year fixed or continuous ICI treatment on prognosis in patients

with advanced NSCLC.

Patients and Methods

Patients
advanced NSCLC who underwent ICI =+
chemotherapy until August 31, 2019 at the Shizuoka Cancer

Patients with

Center were enrolled in this study. Among them, the patients who
had undergone 2 years of ICI £ chemotherapy were analyzed in
detail. Because patients with early discontinuation of therapy due
to immune-related adverse events were excluded from this analy-
sis, the inclusion criteria were set as follows: administration of
>26 cycles of nivolumab therapy or >17 cycles of pembrolizumab
or atezolizumab therapy within 2 years from treatment initiation,
administration of >1 cycle of ICI treatment >21 months from
treatment initiation, and no progressive disease (PD) according to
the Response Evaluation Criteria in Solid Tumors (RECIST) 1.1
criteria'® excluding oligoprogression (Supplemental Figure 1). The
definition of oligoprogression in this study was progression at only
one metastatic disease site after achieving stable disease follow-
ing local radiation therapy or surgery. Patients with simultaneously
progressing metastatic diseases were excluded from the study. The
radiotherapy dose was selected regardless of curative or palliative
intent, and the operative method depended on the physician in cases
of complete treatment of the oligoprogressive disease (RO resection).

Tumor, Node, and Metastasis (TNM) Stages, Adverse
Events, and Cancer Cachexia

The disease stages were evaluated according to the TNM classi-
fication of lung cancer (7th edition).!" Adverse events in our study
were evaluated using the National Cancer Institute Common Termi-
nology Criteria version 5.0.'” Programmed cell death 1 ligand 1
(PD-L1) stain was evaluated by histology, excluding cell block,
and by Dako PD-L1 THC 22C3, 28-8 pharmaDx Assays, and
VENTANA PD-L1 IHC SP263 Assay.

Cancer cachexia was defined as unintentional weight loss > 5%
for a body mass index (BMI) > 20 or unintentional weight loss
>2% for a BMI < 20 during the 6-month period prior to the
end of 2-year ICI treatment.”” The patient’s weight was usually
checked at chemotherapy administration. Skeletal muscle mass was
not measured in clinical practice; therefore, it was not considered to
be a criterion for cancer cachexia in this study.

Statistical Analysis

All categorical variables were analyzed using Fisher’s exact test.
Progression-free survival (PFS) was calculated from the start of ICI
treatment to the date of PD or death from any cause. Overall
survival (OS) was defined as the time from the start of the ICI treat-
ment to death. Time to treatment failure (T'TF) was calculated from
ICI treatment initiation to the date of clinical PD or death from
any cause. TTF-24 was defined as TTF > 24 months. The Kaplan—
Meier method was used to estimate the event time. The Cox propor-
tional hazards model was used to perform univariate and multivari-
ate analyses of the TTF-24. The log-rank test was used to compare
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the cumulative survival in each group. All P values were reported
as two-sided, with values < 0.05 accepted as indicative of statisti-
cal significance. The end date for the survival analyses was defined
as August 31, 2022. All statistical analyses were performed in JMP
15.1.0 software (SAS Institute, Cary, NC).

The study protocol was approved by the institutional review

board of the Shizuoka Cancer Center (IRB no. 29-J112-29-1-3).

Results
Patient Characteristics

Overall, 425 patients with advanced NSCLC were treated with
ICIs during the study interval (Table 1). The Dako PD-L1 IHC
22C3 (n = 301), 28-8 (n = 2) pharmaDx Assays, and VENTANA
PD-L1 IHC SP263 (n = 1) Assay were used to obtain a tumor
proportion score (TPS) to measure PD-L1 expression. In combi-
nation with chemotherapy was defined as ICI + platinum-based
chemotherapy. The most-used regimen was pembrolizumab plus
pemetrexed and cisplatin. Among the 425 patients, 41 patients
with NSCLC received ICI £ chemo for >2 years (Table 2,
Supplemental Table 1). We observed that higher PD-L1 TPS in
tumor cells was associated with a higher proportion of patients
treated with ICI & chemo > 2 years: the proportions were 3%, 9%,
and 15% for PD-L1 TPS 0%, 1% to 49%, and >50%, respectively.
However, there was no additional effect of adding platinum-based
chemotherapy for 2-year treatment. The proportions of patients
treated with ICI + chemotherapy and ICI monotherapy were 9.3%
and 9.7%, respectively.

The proportion of patients with nonsquamous-NSCLC harbor-
ing epidermal growth factor receptor (EGFR) mutation was 16%
included in this study. These kinds of mutation were four patients
with del 19, 1 patient with L858R, and 1 patient with a minor
mutation. One of 6 patients had been a heavy smoker of >40 packs
per year. The PFS for first-time treatment with EGFR-tyrosine
kinase inhibitors (TKlIs), including 2 patients treated with gefitinib,
2 treated with erlotinib, and one treated with osimertinib, ranged
from 9.63 to 22.9 months. The numbers of EGFR-mutant patients
were 2, 1, and 2 for PD-L1 TPS of 0%, 1% to 49%, and >50%,
respectively.

Among 41 patients, 29 and 12 patients had continued ICI +
chemotherapy and had stopped ICI =+ chemotherapy, respectively.
There were no significant differences in the characteristics of these
patients (Supplemental Table 2).

Greater Than 2 Years of ICI Treatment

The median follow-up period for the censored cases was 43.1
months (range, 27.9-70.2) months. The median PFS at the ICI
=+ chemotherapy for the 41 patients was 50.8 months (Figure 1A).
Three patients had local PD < 24 months from ICI & chemother-
apy initiation. The respective metastatic sites were the brain, ovary,
and lymph node. Surgery or radiation therapy had been adminis-
tered as local therapy, and ICI £ chemotherapy was continued >2
years from ICI £ chemotherapy initiation. The median OS after
ICI therapy for the 41 patients treated with ICI & chemotherapy
was not reached (Figure 1B).

Figure 2A shows the Kaplan—Meier curve for the TTF-24
for 41 patients, and the median TTF-24 was 48.3 months.
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Figure 1 (A) PFS and (B) OS curves of 41 patients with NSCLC who underwent ICI treatment for >2 years.

PFS, progression-free survival; 0S, overall survival; NSCLC, non-small cell lung cancer; ICI, immune checkpoint
inhibitor

A
Median PFS, 50.8 months
= 1.0
2
2
3 = 0.8
o =
O =
T8 06
= 0
2 g
2 &
S~ 04
en
o
-y
0.2
0.0 T T
0 12 24 36 48 60
Time (months)
B
10 | 1101
— 0.8 h
Z = -
g =
2 -_g 0.6
=8 Median OS, not reached
SE o4
o
02
0.0 T T T
0 12 24 36 48 60 72

Time (months)

500 | dlinical Lung Cancer ~September 2023



Haruki Kobayashi et al

Table 1  Characteristics of 425 Patients With NSCLC Treated With ICls

Variable

Age at ICI treatment, median (range), years
Sex, male/female

ECOG-PS at ICI treatment, 0/1/2

Clinical stage*, lll/IV/recurrence

Smoking status, packs per year, <40/>40
Pathology, squamous/nonsquamous
Biomarker (EGFR or ALK), yes/ no/unknown
PD-L1 TPS, unknown/0/1-49/>50

Line, first/second/third and later

Regimen, nivolumab/pembrolizumab/atezolizumab
Combination with chemotherapy, yes/no

Result
68 (33-94)
286/139
77/302/46
11/252/162
241/184
73/352
72/301/52
121/66/119/119
130/146/149
179/200/46
54/371

Abbreviations: ALK = anaplastic lymphoma kinase; ECOG-PS = Eastern Cooperative Oncology Group performance status; EGFR = epidermal growth factor receptor; NSCLC = non-small cell lung

cancer; ICl = immune checkpoint inhibitor; PD-L1 = Programmed cell Death 1- Ligand 1.
* Clinical staging according to the 7th edition of the TNM classification of lung cancer.

Table 2

Baseline Characteristics of 41 Patients With NSCLC Treated With an ICI for >2-Years

Variable

Age at 2-years treatment,
median (range), years
<65/>65 years

Sex, male/female

ECOG-PS at 2-year
treatment, 0/1/2

*Clinical stage,
lli/IV/recurrence

Smoking status, packs per
year, <40/>40

Pathology,
squamous/nonsquamous
Biomarker (EGFR or ALK),
yes/no/unknown

PD-L1 TPS,
unknown/0/1-49/>50

Line, first/ second/third and
later

Duration of ICI treatment,
fixed 2-year
duration/continuous

Combination with
chemotherapy, yes/no

Cachexia existence at
2-year treatment, yes/no

Result
67 (35-86)
14/27

29/12
12/26/3

1/25/15
25/16
3/38
7/31/3
10/2111/18
15/17/9

12/29

5/36

9/32

Abbreviations: ALK = anaplastic lymphoma kinase; ECOG-PS = Eastern Cooperative Oncology Group performance status; EGFR = epidermal growth factor receptor; NSCLC = non-small cell lung

cancer; ICl = immune checkpoint inhibitor; PD-L1 = Programmed cell Death 1- Ligand 1.
* Clinical staging according to the 7th edition of the TNM classification of lung cancer.

Supplemental Table 3 summarizes the univariate and multivari-
ate analysis results of TTF-24 for the 41 patients. In the univari-
ate analysis, TTF-24 tended to be shorter for the patients treated
with ICI £ chemotherapy > 2 years than for those treated with
ICI + chemotherapy for only 2 years (median TTF-24, 48.3

months vs. not reached, P = .0541; Figure 2B). Other categori-
cal variables, including PD-L1 TPS, Eastern Cooperative Oncol-
ogy Group performance status, biomarkers, or treatment line, also
did not show significant differences in TTF-24. The multivariate
analysis showed that there were no significant differences in TTF-
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Figure 2

inhibitor

(A) TTF-24 curve of 41 patients with NSCLC administered ICI treatment for >2 years. (B) TTF-24 curve according to the
duration of ICI treatment. TTF, time to treatment failure; NSCLC, non-small cell lung cancer; ICI, immune checkpoint
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24 between the categorical variables, including the ICI treatment
duration (P = .0811).

Clinical Course of 41 Patients After ICI £ Chemotherapy
Initiation

Swimmer plots are shown in Figures 3A and B for 12 patients
treated with ICI £ chemotherapy for 2 years and 29 patients treated
for > 2 years. Figure 3A shows that no patient was administered
steroids because of immune-related adverse events (irAEs) during
follow-up. One (8%) patient had stomatitis Gr3 as an irAE after
ICI readministration and discontinued ICI treatment. Two (17%)
of 12 patients had oligoprogression recurrence < 24 months after
ICI & chemotherapy initiation.

In contrast, in Figure 3B shows that seven (24%) patients discon-
tinued ICI treatment £ chemo because of AE, including 5 patients
with irAE. The irAEs included 2 patients with pneumonitis Gr2,
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one with adrenal insufficiency Gr4, 1 with diarrhea Gr3, 1 with
plural effusion Gr2 due to pleuritis, and 3 patients who required
steroid treatment. Three (10%) of 29 patients had oligoprogression
recurrence < 24 months from ICI & chemotherapy initiation.

There were no significant differences in the proportions of recur-
rence < 24 months from ICI £ chemotherapy initiation between
the 2 groups (P = .6197), but the patients who underwent a fixed
2-year duration of ICI &= chemotherapy tended to have more oligo-
progression recurrence. Also, no patients had difficulty in continu-
ing ICI treatment because of AE occurrence < 24 months from ICI
+ chemotherapy initiation between the groups.

There were no significant differences in the proportions of ICI
treatment discontinuation because of AEs during the TTF-24 inter-
val between the two groups (P = .3984), but patients with ICI
+ chemotherapy > 2 years tended to have more AEs caused
by ICI £ chemotherapy. Six patients without AEs or PD discontin-
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Figure 3 (A) Swimmer’s plots of 12 patients with NSCLC who were administered ICI treatment for a fixed 2-year duration. (B)

Swimmer’s plots of 29 patients with NSCLC who were administered ICI treatment for a >2-year duration. NSCLC,
non-small cell lung cancer; ICl, immune checkpoint inhibitor; AE, adverse event
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ued ICI £ chemotherapy after 2 years on the advice of their physi- have often used a fixed 2-year treatment duration for investiga-
cians. tional ICIs.'*'® The present study showed that the continuous use
of ICIs > 2 years in patients with stable disease did not improve
Discussion their prognosis. Although there were no significant differences in
The optimum duration of ICI + chemotherapy for advanced TTE-24, it tended to be shorter for the patients who underwent
NSCLC remains unclear. Recent sponsor-initiated clinical trials ICI & chemotherapy > 2 years than for those treated for a fixed
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2-year duration. The causes could be increasing irAEs, which led to
discontinuation of ICI & chemotherapy. Exploratory analysis of the
Checkmate 153 trial” demonstrated that the continuous use of ICI
> l-year in patients with stable disease led to a higher incidence
of irAEs, including discontinuation of nivolumab treatment. The
IFCT-1701 trial,'" which evaluated nivolumab plus ipilimumab
6-month treatment versus continuation of treatment in patients
with advanced NSCLC, reported that patients treated over 6-month
period tended to have a shorter PES period and more severe irAEs;
notably, the trial was stopped because nivolumab plus ipilimumab
therapy was not administered by European Medicines Agency.
Therefore, this study and the above-mentioned trial reported that
a longer duration of ICI treatment increased the incidence of irAEs.
Moreover, updated analysis'® of the Keynote-024 trial showed that
46% of patients who completed 35 cycles of pembrolizumab were
alive without PD or subsequent therapy for NSCLC at the data
cutoff. After an assessment of PD, 83% of the patients showed
disease control after readministration of pembrolizumab. The results
of the present study suggest that the potential optimal duration of
ICI % chemotherapy for patients with NSCLC could be 2 years,
the same as used in many sponsor-initiated clinical trials. Whether
or not a shorter initial duration of ICI treatment is enough for
patients with advanced NSCLC will be reported after completion
of the JCOG 1701 study' in the future.

In the present study, 41 (9.6%) patients were able to undergo ICI
+ chemotherapy for >2 years, which was a lower percentage than
in previous trials, such as the Keynote042?° (16.0%), Keynote189”!
(13.7%), Keynote 407%* (19.7%), and CheckMate227% (12.1%)
trials. The reason for the lower percentage could be that the patients
included in this study had poor performance status,”! received
ICI treatment as a late line, or had NSCLC harboring driver
mutations.” Of 425 patients with NSCLC treated with ICIs at
least once, five (9.3%) received ICI 4 chemotherapy and 36 (9.7%)
received ICI monotherapy for > 2 years. This result is similar to
that obtained from the Keynote042* (16.0%) versus Keynote189*'
(13.7%) or Keynote 407** (19.7%) trials. In contrast, a higher PD-
L1 TPS in tumor cells was associated with a higher proportion of
patients treated with ICI £ chemotherapy for > 2 years, as shown
by the Keynote024'® (25.3%) result versus the Keynote042”" result.
However, in the analysis of 41 patients treated with ICI £ chemo
for > 2 years, the PD-L1 TPS in tumor cells was not correlated
with the TTF-24. Therefore, the PD-L1 TPS in tumor cells cannot
be used as a biomarker of very long responders.

Of 72 patients with NSCLC harboring an EGFR mutation or
anaplastic lymphoma kinase (ALK) rearrangement, seven patients
(9.7%) could tolerate ICI £ chemotherapy > 2 years. Most
sponsor-initiated clinical trials concerning ICI have exclusion crite-
ria of biomarkers, such as EGFR mutation or ALK rearrangement,
because patients with NSCLC harboring an EGFR mutation or
ALK rearrangement are less likely to respond to ICI treatment.'¢
Some reports have shown that higher PD-L1 TPS in tumor cells,
shorter TKI duration, and EGFR mutation subtypes, such as L858R
or minor mutations, are associated with better ICI response in
26,27 However, in the patients with NSCLC

harboring an EGFR mutation in this study, TTF-24 was not associ-

EGFR-mutant patients.

ated with the above-mentioned factors. Therefore, a biomarker
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predictive of very long response to ICI treatment against advanced
NSCLC harboring an EGFR mutation has not yet been identified.
It is also important to remember that ICI treatment should be tried
for patients with NSCLC harboring an EGFR mutation even if they
have a poorer response.

A limitation of this study was the potential bias caused by the
physicians’ choices of the ICI treatment duration for their patients.
However, we enrolled consecutive patients for analysis during the
study, and there were no significant differences in these patients’
characteristics.

In conclusion, the study results showed that ICI treatment > 2
years did not significantly improve prognosis (longer TTF and/or
survival) and increased the incidence of irAEs. In the future, the time
taken to discontinue individual ICI treatment should be assessed
and ICI treatment could be decided to discontinue in 1 or 2 years
after studying a biomarker using liquid biopsies.

Ethics Approval and Consent to
Participate
The study protocol was approved by the institutional review

board of the Shizuoka Cancer Center (IRB no. 29-J112-29-1-3).

Data availability

The datasets used and/or analyzed in the current study are avail-
able through the corresponding author on reasonable request.

Clinical Practice Points

* Immune checkpoint inhibitor (ICI) = chemotherapy prolongs
survival in patients with advanced nonsmall cell lung cancer
(NSCLC). Some sponsor-initiated clinical trials have been
conducted with a fixed 24-month maximum ICI treatment
duration. However, the proper duration of ICI treatment for
patients with advanced NSCLC remains unclear.

* The exploratory analysis of CheckMate153, which used a contin-
uous versus 1-year fixed-duration ICI treatment protocol in previ-
ously treated patients with advanced NSCLC, demonstrated that
the continuous use of ICI beyond 1-year improved prognosis in
these patients.

This study aimed to compare the effects of 2-year fixed or contin-
uous ICI treatment on treatment failure in patients with advanced
NSCLC who could undergo ICI treatment for 2 years without
clinical progressive disease or severe adverse event.

* The medical records of 425 patients with NSCLC who received
ICI were retrospectively reviewed. In the univariate analysis, Time
to failure (TTF) tended to be shorter for the patients treated with
ICI £ chemotherapy > 2 years than for those treated with ICI
=+ chemotherapy for only 2 years (median TTE 48.3 months vs.
not reached, P = 0.0541; Figure 2B). The multivariate analysis
showed that there were no significant differences in TTF between
the categorical variables, including the ICI treatment duration
(P = 0.0811). Moreover, patients with ICI & chemotherapy >
2 years tended to have more AEs caused by ICI & chemotherapy.

¢ In conclusion, the study results showed that ICI treatment > 2

years did not significantly improve prognosis and increased the

incidence of AEs.
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Consort diagram of all the patients with NSCLC who underwent ICI treatmentNSCLC, non-small cell lung cancer; ICI,

immune checkpoint inhibitor

ICI = chemotherapy
N =425

1

At 24 months after treatment initiation

v’ ¢ History of Nivolumab < 26 cycles,
Pembrolizumab or Atezolizumab < 17 cycles

v/ No history of ICI treatment within 3 months

v Progressive disease excluding oligoprogression

N=384

Greater than 2 years of ICI treatment
N=41

Fixed 2-year duration Treated for >2-year
N=12 N=29
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Continuous versus fixed 2-year duration immune checkpoint inhibitor treatment

Supplemental Table 1 | Frequency of chemotherapy regimens (n = 41)

Fixed 2-year group (n = 12)

n
Pembrolizumab monotherapy 8
Pembrolizumab + Cisplatin + Pemetrexed 2
Pembrolizumab + Carboplatin + Pemetrexed 1
Nivolumab monotherapy 1
Continuous group (n = 29)

n
Pembrolizumab monotherapy 12
Pembrolizumab + Cisplatin + Pemetrexed 1
Pembrolizumab + Carboplatin + Pemetrexed 1
Nivolumab monotherapy 12
Atezolizumab 3

Supplemental Table 2 ~ Subanalysis of 41 patients with NSCLC treated with ICl >2 years

Variable ICI, stop ICI, ongoing P-value
N=12 N=29

Age at 2-years treatment, median 69 (38-86) 67 (35-79) 0.7186

(range), years 5/7 9/20

<65/>65 years

Sex, male/female 10/2 19/10 0.4521

ECOG-PS at 2-years, 0-1/2 10/2 28/1 0.2002

Cachexia existence at 2-years 4/8 5/24 0.4077

treatment, yes/no

*Clinical stage, Il or recurrence/IV 4/8 12117 0.7342

Smoking status, packs per year, 51 20/9 0.1606

<40/>40

Pathology, squamous/nonsquamous 1M 2/27 1.0000

Biomarker (EGFR or ALK), yes/no 0/12 7/22 0.0842

PD-L1TPS, 0/1-49/>50 0/4/8 2/7110 0.4840

<50 0r >50 4/8 9/10

Line, 151—2"4/31d and later 10/2 201 0.7017

Combination with chemotherapy, 3/9 2/27 0.1394

yes/no

NSCLC, non-small cell lung cancer; ICI, immune checkpoint inhibitor; ECOG-PS, Eastern Cooperative Oncology Group performance status; EGFR, epidermal growth factor receptor; ALK, anaplastic
lymphoma kinase; PD-L1, Programmed cell death 1- Ligand 1; TPS, tumor proportion score
* Clinical staging according to the 71" edition of the TNM classification of lung cancer
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Supplemental Table 3

Haruki Kobayashi et al

Univariate and multivariate analyses of TTF-24 in 41 patients with NSCLC treated with ICl >2 years

Variable

Sex, male

Age at 2 years treatment >65 years
ECOG-PS at 2 years treatment = 0
Clinical stage IV

Smoking status, >40 packs per year
Pathology, squamous

Biomarker (EGFR or ALK), yes
PD-L1 TPS, >50

Ling, 1%t

ICl, ongoing

Combination with chemotherapy, yes

Cachexia existence at 2 years treatment,
yes

Univariate analysis

Multivariate analysis

Relative risk
0.76

1.44
119
1.33
058

1.7669
213
0.42
0.50
5.83
0.81
1.68

95% Cl
0.26-2.24

0.45-4.64
0.40-3.52
0.44-3.97
0.18-1.86

0.59-7.66
0.13-1.34
0.14-1.80
0.76-44.63
0.10-6.31

0.53-5.37

P-value
0.6161
0.5345
0.7503
0.6122
0.3544
0.2501
0.2360
0.1311
0.2779
0.0541
0.8406
0.3766

Relative risk

0.89

0.41
0.49
7.39

95% ClI

0.28-2.83

0.11-1.53
0.10-2.41
0.78-69.92

P-value

0.8458

0.1840
0.3763
0.0811

TTF, time to treatment failure; NSCLC, non-small cell lung cancer; ICI, immune checkpoint inhibitor; ECOG-PS, Eastern Cooperative Oncology Group performance status; EGFR, epidermal growth

factor receptor; ALK, anaplastic lymphoma kinase; PD-L1, Programmed cell death 1- Ligand 1; TPS, tumor proportion score
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Continuous vs. Fixed 2-year Duration Immune Checkpoint Inhibitor Treatment

of Patients With Non—-Small Cell Lung Cancer: A Single Institution Database Analysis
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< Table >

Table. 425 patients with NSCLC treated with ICI

Variable ICI ICI P-value
<2-year >2-year
Age at ICI treatment, median (range), years 68 (33-94) 67 (35-86) 0.0518
Sex, male/female 257/127 29/12 0.7272
ECOG-PS at ICI treatment, 0/1/2 65/276/43 12/26/3 0.1380
Clinical stage, III/IV/recurrence 10/227/147 1/25/15 0.8993
Smoking status, packs per year, <40/>40 216/168 25/16 0.4608
Pathology, squamous/nonsquamous 70/314 3/38 0.1207
Biomarker (EGFR or ALK), yes/ no/unknown 65/270/49 7/31/3 0.5179
PD-L1 TPS, unknown/0/1-49/>50 111/64/108/111  10/2/11/18 0.0804
Line, 1/2"%/3" and later 115/129/140  15/17/9 0.8834
Combination with chemotherapy, yes/no 49/335 5/36 0.9004




Supplemental Table 2¢. Subanalysis of 41 patients with NSCLC treated with ICI >2 years

ICI, stop ICI, ongoing P-value

Variable
N=12 N=29

Age at 2-years treatment, median (range), years 69 (38-86) 67 (35-79) 0.7186
<65/>65 years 5/7 9/20

Sex, male/female 10/2 19/10 0.4521
ECOG-PS at 2-years, 0-1/2 10/2 28/1 0.2002
Cachexia existence at 2-years treatment, yes/no 4/8 5/24 0.4077
Clinical stage, III or recurrence/IV 4/8 12/17 0.7342
Smoking status, packs per year, <40/>40 5/7 20/9 0.1606
Pathology, squamous/nonsquamous 1 2/27 1.0000
Biomarker (EGFR or ALK), yes/no 0/12 7/22 0.0842
PD-L1 TPS, 0/1-49/>50 0/4/8 2/7110 0.4840
<50 or >50 4/8 9/10

Line, 15-2"¢/3¢ and later 10/2 22/7 0.7017
Combination with chemotherapy, yes/no 3/9 2/27 0.1394
CR, PR, SD/PD at 2-years treatment 10/2 26/3 0.6197

CR, PR/SD, PD at 2-years treatment 10/2 21/8 0.6937




Supplemental Table 3°. Univariate and multivariate analyses of TTF-24 in 41 patients with
NSCLC treated with ICI >2 years

Univariate analysis Multivariate analysis
Variable Relative Relative
. 95% CI P-value . 95% CI P-value
risk risk
Sex, male 0.76 0.26-2.24 0.6161

Age at 2 years treatment >65
1.44 0.45-4.64 0.5345

years
ECOG-PS at 2 years treatment

o 1.19 0.40-3.52 0.7503
Clinical stage IV 1.33 0.44-3.97 0.6122

Smoking status, >40 packs per
0.58 0.18-1.86 0.3544

year
Pathology, squamous 1.76°”° 0.2501
Biomarker (EGFR or ALK),
2.13 0.59-7.66 0.2360
yes
PD-L1 TPS, >50 0.42 0.13-1.34 0.1311 0.55 0.13-2.33 0.4209
Line, 132" 0.50 0.14-1.80 0.2779 0.49 0.10-2.41 0.7909
0.76—
ICI, ongoing 5.83 0.0541 4.43 0.54-36.1 0.1645
44.63
Combination with chemo, yes 0.81 0.10-6.31 0.8406

Cachexia existence at 2 years
1.68 0.53-5.37 0.3766
treatment, yes
CR, PR, SD/PD at 2-years
treatment
CR, PR/SD, PD at 2-years

treatment

0.54 0.12-2.43 0.4103

0.27 0.09-0.83 0.0142 0.30 0.08-1.13 0.0751



<Figure>

Fig. A (38413l Dprogression-free
survival curve, Overall survival curve )
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Fig. B (4253l Oprogression-free
survival curve, Overall survival curve )
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