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Abstract

Purpose Pembrolizumab is an effective front-line treatment for advanced non-small cell lung cancer (NSCLC) in patients
expressing high levels of programmed death-ligand 1 (PD-L1). However, it is unclear whether first-line pembrolizumab has
similar efficacy among elderly (aged >75 years) and younger patients. This study aimed to investigate the safety and efficacy
of front-line pembrolizumab monotherapy in older adults with NSCLC expressing high PD-L1.

Methods A total of 128 patients with advanced NSCLC expressing high PD-L1, including 47 older adults, received first-line
pembrolizumab monotherapy at ten institutions in Japan, between February 2017 and February 2018. Data related to patient
characteristics, efficacy of pembrolizumab therapy, and the type and severity of adverse events were recorded.

Results Overall, 47 patients [40 men and 7 women; median age 79 (range 75-88) years] were included in our analysis. In
patients who received first-line pembrolizamab monotherapy, overall response, disease control rates, median progression-free
survival (PFS), and median overall survival (OS) were 53.1%, 74.4%, 7.0 months, and not reached, respectively. Common
adverse events included anorexia, fatigue, skin rash, and hypothyroidism. Two treatment-related deaths were noted, due
to pneumonitis and infection. First-line pembrolizumab monotherapy was associated with improved PFS in patients with
non-progressive disease (PD). In patients with non-PD and good performance status (PS), pembrolizumab monotherapy
improved OS.

Conclusions Elderly patients with NSCLC expressing high PD-L1 tolerated front-line pembrolizumab monotherapy well.
Their survival outcomes were equivalent to those of younger patients. In patients with non-PD, first-line pembrolizumab
monotherapy may improve PFS; in conjunction with good PS, it additionally improves OS.
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Introduction

Lung cancer is the most common cancer worldwide, with
1.8 million new cases and approximately 1.6 million
deaths reported globally in 2012. This made it the leading
cause of cancer-related mortality in males, and the second-
leading cause in females, after breast cancer (Ferlay et al.
2012). Owing to the aging population and advances in
cancer therapy, the aged population with advanced lung
cancer is increasing globally (Miller et al. 2016). More
than half of all patients with lung cancer are older than
65 years; in epidemiological research, this age is the cut-
off for defining elderly populations (Davidoff et al. 2010).
Non-small cell lung cancer (NSCLC) accounts for 85% of
all lung cancer cases among adults, including elderly peo-
ple (Owonikoko et al. 2007). Despite the increasing inci-
dence and prevalence of cancer among older adults, those
older than 75 years of age account for < 10% of patients
enrolled in National Cancer Institute cooperative group
studies. Similarly, despite the high incidence of NSCLC
among older adults, this subpopulation is frequently
under-represented in clinical studies (Pang et al. 2012;
Sacher et al. 2013). This lack of trial registration has been
attributed to various factors, including advanced age, poor
performance status (PS), lack of adequate social support,
and presence of multiple comorbid conditions. Notably,
three-quarters of patients older than 70 years expressed
willingness to participate in clinical studies (Townsley
et al. 2005, 2006).

Remarkably, a recent meta-analysis which included
21 immune checkpoint inhibitor treatment [programmed
death-ligand 1 (PD-L1) inhibitors and cytotoxic T-lym-
phocyte-associated protein 4 (CTLA-4)] phase II or III
clinical trials indicated no obvious differences in overall
survival (OS), progression-free survival (PFS), or adverse
events in the setting of an age subgroup analysis (age < 65
vs > 65 years) among patients with metastatic melanoma,
renal cell carcinoma, and NSCLC (Poropatich et al. 2017).

A previous open-label phase III clinical trial (the KEY-
NOTE-024 study) demonstrated the efficacy of pembroli-
zumab monotherapy as first-line treatment in patients with
NSCLC and PD-L1 expression measurable in at least 50%
of tumor cells (Reck 2016). However, it is unclear whether
the efficacy of first-line pembrolizumab monotherapy in
elderly patients (aged >75 years) is similar to that of
younger patients expressing high PD-L1.

The development of pembrolizumab offers potentially
promising therapy for the treatment of advanced NSCLC.
However, the efficacy and safety of first-line pembroli-
zumab in elderly patients have not been fully evaluated.
In this study, we retrospectively assessed the efficacy
and safety of pembrolizumab monotherapy as first-line
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treatment in elderly patients with advanced NSCLC
expressing high PD-L1.

Patients and methods
Patients

A total of 128 patients with advanced NSCLC and high
PD-L1 expression (>50%) treated at ten Japanese institu-
tions between February 2017 and February 2018 were ret-
rospectively evaluated. The study protocol was approved by
the individual institutional review boards, and the require-
ment for written informed consent was waived owing to the
retrospective study design.

All patients received pembrolizumab monotherapy
(200 mg/3-weekly) as first-line treatment. Among 128
cases, 47 elderly (aged >75 years) patients were included.
Pathological diagnosis and staging were based on the World
Health Organization classification, 2015, and the TNM stag-
ing system, version 8, respectively. Patients with histologi-
cally confirmed NSCLC, unresectable stage III/IV or postop-
erative recurrent disease, and measurable PD-L1 expression
in >50% of cells were included. All patients underwent pre-
treatment physical examination, chest radiographs, thoracic
and abdominal computed tomography (CT), bone scintig-
raphy or 8F-fluorodeoxyglucose positron emission tomog-
raphy (FDG-PET), and brain magnetic resonance imaging
(MRI) or CT for staging. Data regarding baseline character-
istics, responses to first-line pembrolizumab monotherapy,
status of administration of second-line chemotherapy, and
the reasons for withholding second-line treatment were
obtained from medical records.

PD-L1 expression was evaluated using PD-L1 immu-
nohistochemistry (IHC) 22C3 pharmDx assay (Dako)
on formalin-fixed tumor samples (Roach 2016). Archival
biopsy specimens collected at cancer diagnosis or before
pembrolizumab monotherapy, were obtained. PD-L1 mem-
brane staining was identified in the viable tumor cells, and
expression was evaluated as the percentage of positive cells.

All patients received first-line pembrolizumab (200 mg
intravenously, every 3 weeks), which was continued until
disease progression, intolerable toxicity, or withdrawal of
consent. After disease progression, patients received various
subsequent treatments.

Response evaluation

The best overall response and maximum tumor shrinkage
were recorded as tumor responses. Radiographic responses
were evaluated according to Response Evaluation Criteria in
Solid Tumors (RECIST), version 1.1 (Eisenhauer 2009) as
follows: complete response (CR): disappearance of all target
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lesions, partial response (PR): decrease in the sum of the
target lesion diameters by >30% compared to baseline diam-
eters, progressive disease (PD): increase of >20% in the sum
of the target lesion diameters compared to the smallest sum
during the study, and stable disease (SD): insufficient shrink-
age or enlargement to qualify as PR or PD, respectively.

Statistical analyses

Fisher’s exact test was used to evaluate the differences in
categorical variables. PFS was measured from the initia-
tion of therapy until PD or death from any cause, and OS
was measured from the first day of therapy until death or
was censored on the date of the last follow-up. Survival
curves were plotted using the Kaplan—-Meier method. Cox
proportional hazards models with stepwise regression were
employed to evaluate the prognostic factors for PFS and OS,
and to assess the hazard ratios with 95% confidence inter-
vals. p values < 0.05 were considered statistically signifi-
cant for both, one- and two-tailed tests. Adverse events were
assessed according to the Common Terminology Criteria for
Adverse Events (version 4.0). All statistical analyses were
performed using the JMP version 11.0 for Windows (SAS
Institute, Cary, NC, USA) software package.

Results
Patient characteristics

A total of 47 eligible elderly patients (comprising 40 and
7 male and female individuals, respectively) with NSCLC
expressing PD-L1 underwent first-line pembrolizumab
monotherapy between February 2017 and February 2018.
The patient characteristics have been presented in Table 1.
The median age of the cohort was 79 (range 75-88) years.
Overall, 37 (78.7%) and 10 (21.3%) had a performance
status (PS) of 0-1 and 2-3, respectively, and 43 (91.5%)
were current or former smokers; 17 (36.1%) and 23 (48.9%)
had adeno- and squamous cell carcinomas, respectively.
No patients exhibited targetable EGFR mutations or ALK
translocations. A total of 30 (63.8%) patients had stage IV
disease, and 7 (15%) had postoperative recurrences. At
the point of data cut-off for analysis (December 2018), 13
patients were either receiving pembrolizumab therapy, or
were undergoing follow-up.

Efficacy and survival of treatment

Table 2 shows the objective tumor response to front-line
pembrolizumab monotherapy. During follow-up, 2 patients
achieved CR, while 23, 10, and 8 patients had PR, SD,
and PD, respectively. In patients with PS 0-1 and 2-3, the

rates of controlled disease were 86.5% and 30.0%, respec-
tively; this difference was statistically significant (p =0.03).
Conversely, on stratification based on histology (adeno- or
squamous cell carcinoma) or PD-L1 tumor proportion score
(TPS) (of either 50-74% or 75-100%), there were no sig-
nificant differences across groups with respect to objective
response rate (ORR) or disease control. The overall ORR
and disease control rate were 53.1% (95% CI 38.9-67.4) and
74.4% (95% CI 62.0-86.9), respectively. The durations of
median follow-up and PFS were 10.1 and 7.0 months (95%
CI5.4-10.6), respectively (Fig. 1a). Among the 47 patients,
17 (36.1%) died during follow-up, and the median OS was
not reached (95% CI 10.3-not reached; Fig. 1b).

We also evaluated a number of clinical factors for their
prognostic value, in terms of PFS and OS (Table 3). Uni-
variate analyses demonstrated that PS at initiation of pem-
brolizumab, and pembrolizumab use among patients with
non-PD were significantly associated with improved OS.
Furthermore, PS at pembrolizumab initiation, smoking sta-
tus, and pembrolizumab with PR, and non-PD, were sig-
nificantly associated with longer PFS. After adjusting for
multiple clinical variables, multivariate analysis showed that
pembrolizumab was independently associated with improved
PFS among patients with non-PD (p =0.0001). Notably, the
effect of pembrolizumab monotherapy on median PFS was
significantly modified by PD status (PFS among patients
with non-PD = 10.6 months vs. 0.6 months in patients with
PD; log-rank p <0.0001). Multivariate analysis also demon-
strated that PS (p=0.01) and efficacy without PD (»p =0.003)
were independently associated with improved OS. Patients
who began pembrolizumab with a favorable PS (0-1) experi-
enced a longer median OS than those beginning therapy with
a poor PS (2-3) (median OS not reached vs. 1.3 months,
respectively; log-rank p=0.0004). Similarly, patients with
non-PD had a longer median OS than those with PD (not
reached vs. 2.1 months, respectively; log-rank p <0.0001).

Safety and toxicity profile

Table 4 shows the main adverse events noted during the
treatment period. The most common event was skin rash
(n=11, 23.4%; grade >3 in 4.2%) followed by anorexia
(n=6, 12.7%). Patients with these conditions were man-
aged with standard supportive therapy and cessation of
the drug. A total of ten patients (21.3%) discontinued the
therapy due to adverse events. Overall, pneumonitis was
observed in 3 (6.3%) patients, among whom two recovered
after temporarily discontinuing pembrolizumab, or with the
use of a corticosteroids, while one patient died of poten-
tial treatment-related pneumonitis, as determined by the
primary investigator. According to the investigator, pneu-
monitis may have developed as a secondary complication
of bacterial pneumonia. Despite treatment with antibiotics

@ Springer



460 Journal of Cancer Research and Clinical Oncology (2020) 146:457-466

Table 1 Patient characteristics Characteristic N=47 %
Sex
Male 40 85.1
Female 7 14.9
Age (year)
Median 79
Range 75-88
Performance status (ECOG-PS)
0 11 234
1 26 55.3
2 7 15.0
3 3 6.3
Smoking status
Current or former 43 91.5
Never 4 8.5
Histology
Adenocarcinoma 17 36.1
Squamous cell carcinoma 23 48.9
Others 7 15.0
PD-L1 TPS
50-74% 19 40.4
75-100% 28 59.6
Presence of a targetable mutations (EGFR, ALK)
Positive 0 0
Wild type or negative 42 89.4
Unknown 5 10.6
Stage
1IA 0 0
1B 6 12.7
1IC 4 8.5
IVA 12 25.5
IVB 18 38.3
Postoperative recurrence 7 15.0
Comorbidity
Hypertension 10 21.3
Diabetes mellitus 8 17.0
COPD 5 10.6
Previous radiotherapy 5 10.6
Post-radiotherapy 4 8.5
Number of cycles of pembrolizumab
Median 8
Range 1-23
Reason for discontinuation of administration
Progressive disease 20 42.6
Adverse events 10 21.3
Worsening of PS 3 6.3
Others 1 2.1
Continuing administration of pembrolizumab at data cutoff 13 27.7

Data expressed as n (%) unless otherwise specified (N=47)

ECOG Eastern Cooperative Oncology Group, PS performance status, PD-LI programmed death-ligand 1,
TPS tumor proportion score, EGFR epidermal growth factor receptor, ALK anaplastic lymphoma kinase,
COPD chronic obstructive pulmonary disease
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Table 2 Treatment response

Response Total (N=47) % Ad/sq p value PS 0-1/2-3 p value PD-L1 TPS p value
(50-74/75-100%)

CR 2 4.2 1/1 2/0 1/1

PR 23 48.9 5/15 20/3 11/12

SD 10 21.3 6/2 10/0 4/6

PD 8 17 3/3 4/4 3/5

NE 4 8.5 2/2 1/3 0/4

Response (%) 53.1 38.9-67.4% 35.3/69.6 0.05 59.5/30 0.15 63.2/46.4 0.37

Disease control (%) 74.4 62.0-86.9* 70.6/78.3 0.71 86.5/30 0.03 84.2/67.9 0.31

Bold p values are statistically significant (p < 0.05)

Ad adenocarcinoma, sq squamous cell carcinoma, PS performance status, PD-L] programmed death-ligand 1, 7PS tumor proportion score, CR
complete response, PR partial response, SD stable disease, PD progressive disease, NE not evaluated

295% confidence interval
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Fig.1 a Kaplan—Meier analysis of progression-free survival among
47 patients. The median progression-free survival after the initiation
of first-line pembrolizumab monotherapy was 7.0 months (95% con-
fidence interval, 5.4-10.6). b Kaplan—-Meier analysis of overall sur-

and corticosteroids, the disease progressed rapidly, and the
patient ultimately succumbed. A second fatal adverse event
that occurred 8 months after treatment initiation was the
result of a bacterial infection. Although the deaths were
attributed to bacterial infections, the role of pembrolizumab
could not be excluded.

Treatment after disease progression

Thirteen patients were still receiving first-line pembroli-
zumab monotherapy and had not developed PD at the end of
the follow-up period. Table 5 lists the secondary therapies,
including best supportive care, initiated in 34 patients after
failure of first-line pembrolizumab monotherapy. Cytotoxic
chemotherapy was administered in the second line in 12
patients; 4 and 8 patients received carboplatin combina-
tion therapy and monotherapy with cytotoxic agents (doc-
etaxel, pemetrexed, S-1, or nab-paclitaxel), respectively. One
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vival among 47 patients. The median overall survival after the initia-
tion of first-line pembrolizumab monotherapy was not reached (95%
confidence interval, 10.3 months—not reached)

patient underwent immune checkpoint inhibitor re-challenge
with nivolumab in the third line. Twenty-two patients opted
to receive best supportive care without second-line therapy.

Discussion

This study was the first to investigate the efficacy and toler-
ability of front-line pembrolizumab monotherapy in elderly
patients in a real-world setting. Our findings demonstrated
that, among elderly patients with NSCLC expressing high
PD-L1, first-line pembrolizumab monotherapy was safe, and
provided similar outcomes to that of younger patients.

In a similar cohort (NSCLC treated with first-line pem-
brolizumab), Reck et al. observed greater improvements
in the risk of disease progression or death among patients
aged > 65 years than those aged <65 years (HR 0.45, 95%
CI 0.29-0.70 versus HR 0.61, 95% CI 0.40-0.95) (Reck

@ Springer
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Table 4 Treatment-related adverse events

Adverse event Any grade % Grade>3 %
Led to discontinuation 10 213 7 15.0
Led to death 2 42 2 4.2
Treatment related®
Anorexia 6 127 2 4.2
Fatigue 5 10,6 0O 0
Diarrhea 4 85 1 2.1
Nausea 3 63 0 0
Anemia 3 63 0 0
Constipation 2 42 0 0
Serum amylase increased 2 42 1 2.1
Lipase increased 2 42 2 4.2
Immune related”
Skin rash 11 234 2 42
Hypothyroidism 6 127 0 0
Pneumonitis 3 63 1 2.1
Encephalopathy 1 2.1 1 2.1
Hepatitis 1 2.1 1 2.1
Myositis 1 21 0 0
Skin disorder
Pemphigoid 1 21 1 2.1
Metabolism disorder
Type 1 diabetes mellitus 1 2.1 1 2.1

*Treatment-related adverse events reported in > 2 patients

Treatment-related adverse events reported in > 1 patient

Table 5 Chemotherapeutic regimens administered after disease pro-
gression following first-line pembrolizumab therapy

Second line > Third line Total

Platinum combination
Docetaxel
Pemetrexed

S1

Nab-paclitaxel

Others

Investigational agent

© O O NN~ WA
_ o O = = O O O
_— O O W W = W A

Immune checkpoint
inhibitor re-challenge

(58]
[\

Best supportive care 22 -

2016). In a pooled analysis of pembrolizumab monother-
apy in elderly patients, one study reported that in advanced
NSCLC with PD-L1-positive tumors (PD-L1 TPS > 1%),
pembrolizumab improved OS versus chemotherapy, with
a favorable safety profile (Nosaki 2019). Outcomes with
pembrolizumab in elderly patients were comparable to those
of younger patients. However, their analysis included pre-
treated patients, those with PD-L1 tumor proportion scores

(TPS) of 1-49%, and those with good PS. Therefore, the
efficacy of front-line pembrolizumab in elderly patients
aged >75 years was not fully evaluated. We found that first-
line pembrolizumab monotherapy conferred a good ORR
(53.1%), and extended survival in elderly NSCLC patients
expressing high PD-L1. The ORR observed in our cohort
was higher than that of the KEYNOTE-024 study (44.8%),
which included younger patients (Reck 2016). Although
we found no significant differences in ORR based on PS,
the disease control rate significantly differed between PS
0-1 and 2-3. Since patients with poor PS usually have more
aggressive disease, these results were unremarkable. How-
ever, the PFS in our study was 7.0 months, which is less than
that reported in a previous prospective study (10.3 months)
(Reck 2016). This difference may reflect the relatively poor
PS of the patients included in our real-world cohort from
clinical practice. Our findings may be explained by several
factors. First, the elderly participants in our study were more
frail, and had higher comorbidities than other cohorts. Sec-
ond, elderly patients may respond differently to immuno-
therapy owing to immune-senescence (Solana et al. 2012).
However, the PFS of patients in our cohort with good PS
(0-1) at pembrolizumab initiation was 8.9 months, which
was similar to that reported in a previous study (Reck 2016).
Our findings indicate that front-line pembrolizumab mono-
therapy in elderly patients expressing high PD-L1 confers
longer PFS than cytotoxic drugs. In a trial of cytotoxic
therapy in elderly patients, the Multicenter Italian Lung
Cancer in the Elderly Study (MILES; phase III) compared
three chemotherapy regimens in patients aged>70 years, and
found a PFS of 18 and 17 weeks for vinorelbine and gemcit-
abine, respectively (Gridelli 2003). Owing to the relatively
short follow-up period, median OS was not reached in our
study. A previous large Japanese phase III trial for elderly
patients with advanced NSCLC reported an ORR, PFS, and
OS of 10-22.7%, 3.1-5.5 months, and 9.9-14.0 months,
respectively, for cytotoxic drug monotherapy (vinorelbine
or docetaxel) (Kudoh 2006). In a recent Japanese rand-
omized phase III study comparing carboplatin—pemetrexed
followed by pemetrexed or docetaxel in elderly patients
with advanced non-squamous non-small-cell lung cancer,
Okamoto et al. (2019) reported an ORR, PFS, and OS of
36.8%, 6.4 months, and 18.7 months, respectively, in the
carboplatin—pemetrexed arm. Despite the relatively small
sample size, our findings indicate that pembrolizumab may
provide improved survival compared to cytotoxic therapies.
Additional clinical studies are needed to further evaluate
the nature and magnitude of age-related differences in the
efficacy of immune checkpoint inhibitors. The performance
of combination therapy with carboplatin, pemetrexed, and
pembrolizumab in elderly patients with advanced NSCLC
needs to be evaluated.
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The patient populations that experience the greatest sur-
vival benefit from first-line pembrolizumab monotherapy are
yet to be identified. Multivariate analyses performed in the
present study demonstrated that tumor response (non-PD or
PD) was an independent prognostic factor for PFS, and that
PS (0-1 or 2-3) and tumor response (non-PD or PD) were
independent prognostic factors for OS. Our findings suggest
that patients with good PS may achieve non-PD after front-
line treatment with pembrolizumab. Furthermore, patients
who achieved non-PD were also likely to achieve prolonged
PFS, which is associated with prolonged OS.

In the present analysis, 21.3% patients had a PS of >2;
they typically had a relatively low tolerance to first-line cyto-
toxic chemotherapy. Since first-line pembrolizumab was ini-
tiated at the discretion of the attending physician, our results
may have included clinical outcomes of patients who were
reluctant to receive any front-line therapy. In this study, poor
PS (2-3) at initiation of pembrolizumab was associated with
a much shorter median OS than good PS (0-1). In the pre-
vious studies from real-world settings, frail patients (e.g.,
those with a PS of >?2) receiving nivolumab experienced
poor outcomes (Dudnik et al. 2018; Fujimoto et al. 2018).
Our results suggest that pembrolizumab monotherapy is not
suitable for elderly patients with poor PS. Previous studies
have reported that first-line pembrolizumab provides better
outcomes in NSCLC with a PD-L1 TPS of 75-100% than
50-74% (Alguilar 2018). Immune-related adverse events
associated with nivolumab have been observed in patients
with NSCLC (Haratani et al. 2018). However, in our cohort,
multivariate analysis demonstrated that a PD-L1 TPS of
50-74% or 75-100%, and immune-related adverse events
were not independent prognostic factors for either PFS
or OS. This may be attributed to the modest sample size,
which limited evaluation of the relationship between effi-
cacy, PD-L1 expression, and immune-related adverse events.

In this study, adverse events associated with first-line
pembrolizumab monotherapy in elderly patients were typi-
cally mild and predictable, and their incidence and sever-
ity were either identical to, or less than those observed in
previous prospective studies (Garon et al. 2015; Herbst
2016; Reck 2016). Immune-related adverse events were
mostly manageable and well controlled, regardless of sever-
ity. Treatment-related serious adverse events of grade 3 or
greater were observed in less than 5% of patients. How-
ever, treatment was discontinued due to adverse events in
ten patients (21.3%). Treatment-related deaths occurred
in 2 (4.2%) patients; however, both of these events were
probably caused by bacterial infections. Although the
frequency of grade 5 adverse events in this study may be
slightly higher than that of previous reports (Garon et al.
2015; Herbst 2016; Reck 2016), the sample size was too
small to evaluate the relationship between treatment-related
deaths and pembrolizumab. The discrepancies between our

@ Springer

findings and those of previous studies highlight the well-
known limitations of clinical trials in assessing drug safety,
and emphasize the need for real-world data (Singh and Loke
2012). Nevertheless, the safety profile of pembrolizumab
monotherapy observed in this study was generally consistent
with that observed in previous studies (Garon et al. 2015;
Herbst 2016; Reck 2016), and was favorable in compari-
son with earlier reports on cytotoxic drugs among elderly
patients (Gridelli 2003; Kudoh 2006). In one Japanese
phase III study that evaluated patients receiving docetaxel
and vinorelbine, grade 3 or 4 neutropenia was observed in
82.9% and 69.3%, respectively (Kudoh 2006). This indicates
that the adverse events associated with first-line pembroli-
zumab monotherapy among elderly patients with NSCLC
expressing high PD-L1 are generally mild, suggesting that
this treatment is suitable and feasible.

In comparison with conventional cancer therapies,
immune checkpoint inhibitors are usually associated with
lower rates of adverse events of any grade (Champiat et al.
2016). However, currently available data regarding toxicity
in elderly patients treated with immune checkpoint inhibi-
tors are conflicting. Subset analyses in phase II/III trials,
including advanced NSCLC, melanoma, and renal cell car-
cinoma, have confirmed that nivolumab is well tolerated by
elderly patients. However, a trend towards increased grades
III-V toxicity was apparent in patients older than 70 years
(Rizvi et al. 2015). The KEYNOTE trials have investigated
the efficacy of pembrolizumab in 3991 patients with mel-
anoma, NSCLC, head and neck cancers, Hodgkin’s lym-
phoma, and urothelial carcinoma; 46% and 16% were aged
65 and 75 years or older, respectively. No overall differences
in safety were observed between older and younger patients
(Alkharabsheh et al. 2018). We speculated that older individ-
uals with reduced immunity may respond less favorably to
immunotherapy, and develop fewer immune-related adverse
events (Daste et al. 2017; Tomihara et al. 2013). However,
neither of these differences were observed in our study, and
the results appear to confirm that dose adjustment based on
age alone, is unnecessary.

No standard second-line treatments have been estab-
lished for elderly patients with NSCLC. Therefore, the
influence of second-line or later therapies on OS in elderly
patients with NSCLC expressing high PD-L1 remains
unknown. Several options are available for aged patients
with advanced NSCLC, including best supportive care,
single-agent chemotherapy with a third-generation drug,
and non-platinum- or platinum-based combination chemo-
therapy. In this study, only 12 (35.3%) of the 34 patients
who failed first-line pembrolizumab monotherapy received
second-line cytotoxic chemotherapy. In clinical practice,
the rate of cytotoxic drug monotherapy is relatively high
(Table 5), although second-line cytotoxic drug regimens
may be offered to elderly patients less frequently. The main
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reasons for withholding cytotoxic drug chemotherapy in
elderly patients include age-related organ dysfunction,
comorbid conditions, and potentially lower tolerance to
the toxicity of combination chemotherapy compared to
younger patients. However, studies on the subsequent
treatments in elderly patients with NSCLC expressing high
PD-L1 are limited.

Recent reports have suggested promising efficacy for
chemotherapy—immunotherapy or dual checkpoint blockade
combinations as first-line treatments (Gandhi et al. 2018;
Hellmann et al. 2018; Socinski et al. 2018). However, our
study included only patients treated with pembrolizumab
monotherapy; therefore, the efficacy or toxicity of these ther-
apies in elderly patients with advanced NSCLC could not be
evaluated, and requires further evaluation in future studies.

This study had several limitations. First, both, the use
of pembrolizumab monotherapy as first-line treatment, and
the choice of second-line treatment were at the discretion
of the attending physician. Possible selection bias may have
affected survival after second-line therapy. Second, this
was a retrospective study comprising a selected group of
patients. Third, planned pembrolizumab monotherapy may
have been delayed or omitted at the treating physician’s dis-
cretion. To minimize the impact of these potential sources of
bias, all consecutive patients who were treated at our institu-
tions were included during analysis, and their original charts
were thoroughly reviewed. Fourth, our results suggested that
tumor response was a prognostic factor for PFS and OS in
this analysis. However, this study did not examine predic-
tive ability. An additional limitation was the relatively small
sample size. Larger prospective trials are needed to confirm
and validate our findings in a real-world setting.

In conclusion, our results indicate that first-line pembroli-
zumab monotherapy among elderly patients with NSCLC
expressing high PD-L1 was safe, with similar outcomes
to that of younger patients. Front-line pembrolizumab
monotherapy should be considered in elderly patients with
advanced NSCLC expressing high PD-L1. Future large pro-
spective studies are warranted to confirm and validate our
findings.
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