
Abstract. Background/Aim: We assessed the efficacy of
immune checkpoint inhibitors (ICIs) in older patients because
of the limited information regarding these patients. Patients and
Methods: We retrospectively analyzed 66 consecutive patients
≥70 years old with advanced non-small cell lung cancer
(NSCLC). A total of 31 patients received ICIs (ICIs group) and
35 patients received only cytotoxic regimens (No ICIs group).
Results: Patients with squamous cell carcinoma who received
ICIs had better overall survival (OS) than those who did not
(9.7 versus 4.7 months, p=0.027). In multivariate analysis,
treatment with ICIs [hazard ratio (HR)=0.54, 95% confidence
interval (CI)=0.30-0.98, p=0.044], good performance status
(HR=0.30, 95%CI=0.16-0.57, p=0.0003), and histology other
than squamous cell carcinoma (HR=0.41, 95%CI=0.19-0.83,
p=0.014) were significantly favorable factors for OS.
Conclusion: ICIs may be effective for older patients with
NSCLC, especially squamous cell carcinoma patients.

Immune checkpoint inhibitors (ICIs) have led to a remarkable
improvement in prognosis in non-small cell lung cancer
(NSCLC). On the basis of several clinical trials, the anti-
programmed death-1 (PD-1) antibodies nivolumab and
pembrolizumab have been approved for the treatment of
advanced NSCLC patients who have received previous cytotoxic
chemotherapy (1-3). However, the median age of patients in
these randomized clinical trials was early 60s, and the cut-off
age for subgroup analysis was 65 years old. However, the
incidence of lung cancer is higher in the older population, and
the median age at diagnosis of lung cancer is about 70 years (4).

An analysis of patients who received nivolumab and
pembrolizumab in real clinical settings showed that the median
age at PD-1 inhibitor initiation was 69 years (interquartile
range=69-75 years) (5). Recently, few studied reported the
efficacy and safety of ICIs in older NSCLC patients. A meta-
analysis in NSCLC patients showed similar efficacy of ICIs in
both younger (<65 years old) and older (≥65 years old) patients.
However, among NSCLC patients aged over 75, no prolonged
overall survival (OS) was observed (6). Checkmate 153 reported
data on the assessment of nivolumab in advanced NSCLC
patients from a large predominantly community-based study. In
this study, the median OS in patients aged 70 years or older was
10.3 months, and clinical benefit was observed (7). In an Italian
cohort with advanced squamous cell carcinoma, it was suggested
that the benefit from nivolumab and the tolerability in older
patients were similar to that in the overall population (8). 

However, information whether ICIs demonstrate a survival
benefit compared with cytotoxic agents in older patients is
limited, because of underrepresentation of this patient population
in prospective clinical studies. We conducted this retrospective
study to evaluate the efficacy of ICIs in older patients. 

Patients and Methods

Patient selection. We retrospectively collected data from the
medical records of consecutive patients ≥70 years old diagnosed
with NSCLC at the Yokohama Municipal Citizen’s Hospital
between January 2011 and March 2018. Of these patients, we
included only patients previously treated with one or two
chemotherapy regimens. Patients treated with ICIs as first-line
therapy were excluded. Epidermal growth factor receptor (EGFR)
tyrosine kinase inhibitor (TKI) treatment was not counted as a
regimen. We excluded patients treated with ICIs as fourth or later
lines for the purpose of evaluating older patients in a similar setting
to that of previous prospective studies of NSCLC (1-3).

We divided them into patients treated with only cytotoxic
regimens without ICIs (No ICIs group) and those treated with ICIs
as second- or third-line therapy (ICIs group). 

Evaluation and statistical analyses. All categorical variables were
analyzed by the chi-square test or Fisher’s exact test. Progression-

923

This article is freely accessible online.

Correspondence to: Yukiko Nakamura, 56 Okazawa-cho,
Hodogaya-ku, Yokohama, Kanagawa 240-8555, Japan. Fax: +81
453325599, Tel: +81 453311961, e-mail: y-tanji@fc4.so-net.ne.jp

Key Words: Older patients, non-small cell lung cancer, immune
checkpoint inhibitor, anti PD-1 inhibitor, overall survival.

ANTICANCER RESEARCH 40: 923-928 (2020)
doi:10.21873/anticanres.14025

Efficacy of PD-1 Inhibitors in Older 
Non-small Cell Lung Cancer Patients

YUKIKO NAKAMURA1, KAZUHITO MIYAZAKI1, ΝΑΟΤΟ ΑΙΚΟ1, YUKI MISUMI1, YOKO AGEMI1,
YURI TANIGUCHI1, MARI ISHI1, TSUNEO SHIMOKAWA1, HIROAKI OKAMOTO1 and TAKEHARU YAMANAKA2

1Department of Respiratory Medicine, Yokohama Municipal Citizen’s Hospital, Yokohama, Japan;
2Department of Biostatistics, Yokohama City University School of Medicine, Yokohama, Japan



free survival (PFS) and OS were defined as the interval from the
start of second cytotoxic chemotherapy or the initiation of ICIs to
disease progression or death from any cause, respectively. The cut-
off date was August 30, 2019. PFS and OS were analyzed using the
Kaplan–Meier method and compared using the log-rank test. The
likelihood ratio test for interactions was used to assess treatment
effects in respect to baseline characteristics. Furthermore,
multivariate analysis was performed using the Cox proportional
hazards model. 

A p-value<0.05 was considered to indicate a statistically
significant difference. All analyses were performed using JMP
version 8.0 (SAS Institute, Cary, NC, USA). 

The study protocol was approved by the institutional review
board of the Yokohama Municipal Citizen’s Hospital. A written
informed consent from patients was not required because individual
patients were not identified in this retrospective study.

Results

Patient characteristics. In our institute, 364 patients≥70
years old were diagnosed with NSCLC based on histology

or cytology, between January 2011 and March 2018. We
present the diagram of patient selection in Figure 1. Seventy-
two patients were treated with two or more chemotherapy
regimens. Excluding 6 patients treated with ICIs as fourth or
later lines, we evaluated 66 patients. There were 35 patients
in the No ICIs group and 31 patients in the ICIs group. In
the ICIs group, 23 patients were treated with nivolumab and
8 patients with pembrolizumab.

Patient characteristics are shown in Table I. The median
ages were 75 years (range=70-85 years) in the No ICIs group
and 74 years (range=70-91 years) in the ICIs group. No
significant differences in age, sex, smoking status, stage,
histology, and prior EGFR-TKIs were found between the two
groups. Fewer patients in the No ICIs group than in the ICIs
group had a poor performance status (PS). In the No ICIs
group, docetaxel was the most commonly administered
regimen; the second most frequent regimen was pemetrexed.
According to analyzing the Charlson Risk Index (CRI), 31
patients (47%) had score≥1. However, there were no
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Table I. Characteristics of patients.

Characteristics                                                          All                                   No ICIs (N=35)                             ICIs (N=31)                             p-Value

Median age, y (range)                                      74.5 (70-91)                                75 (70-85)                                  74 (70-91)                                 0.92
Gender, Male/Female                                            46/20                                          24/11                                            22/9                                      0.83
Smoking status, yes/no                                          48/18                                           26/9                                             22/9                                      0.76
Stage, III/IV                                                           17/49                                          12/23                                            5/26                                      0.08
ECOG PS, 0 or 1/2                                                45/21                                           28/7                                            17/14                                    0.027
Histology, non Sq/Sq                                             44/22                                          25/10                                           19/12                                     0.38
PD-L1 expression (22C3)
  High                                                                         7                                                 1                                                   6
  Low                                                                         6                                                 0                                                   6
  No                                                                            4                                                 1                                                   3
  NE                                                                          49                                               33                                                16
EGFR mutation
  Positive                                                                    9                                                 4                                                   5
  Negative or unknown                                            57                                               31                                                26                                       0.57
Prior EGFR-TKIs, 
  Yes/no                                                                   9/57                                            4/31                                             5/26                                      0.57
Immune checkpoint inhibitor
  Nivolumab                                                                                                                                                                     23
  Pembrolizumab                                                                                                                                                              8
Cytotoxic chemotherapy
  Docetaxel                                                                                                                  13
  Pemetrexed                                                                                                                 9
  TS-1                                                                                                                            6
  Νab PTX                                                                                                                    4
  Others                                                                                                                         3
Charlson risk index
  Low: score 0                                                          35                                               18                                                17
  Score ≥1                                                                 31                                               17                                                14                                       0.78
  Medium: 1-2                                                          25                                               14                                                11
  High: 3-4                                                                 5                                                 3                                                   2
  Very high: ≥5                                                          1                                                 0                                                   1

ICIs: Immune checkpoint inhibitors; EGFR-TKIs: epidermal growth factor receptor; TKIs: tyrosine kinase inhibitors; NE: not evaluate; ECOG PS:
eastern cooperative oncology group performance status; Sq: Squamous; PD-L1: programmed cell death protein ligand 1; nab PTX: nab paclitaxel.



significant differences in CRI between the ICIs group and
the No ICIs group (Table I).

Progression-free survival and overall survival. The median
PFS in the No ICIs and ICIs groups were 3.8 months and 2.4
months, respectively (p=0.98) (Figure 2A), and the
corresponding median OS were 8.9 months and 9.6 months,
respectively (p=0.67) (Figure 2B). The median OS in patients
with squamous cell carcinoma was significantly different
between the two groups [9.7 months in the ICIs group versus
4.7 months in the No ICIs group (p=0.027)] (Figure 3A). In
contrast, the median OS in patients with non squamous cell
carcinoma was not different between the ICIs group and the
No ICIs group (Figure 3B). The likelihood ratio test regarding
the interaction between baseline characteristics and treatment
effect is shown in Figure 4. ICIs were only effective in
squamous cell carcinoma patients. 

Multivariate analysis. In the multivariate analysis, treatment
with ICIs (HR=0.54, 95%CI=0.30-0.98, p=0.044), good
Eastern Cooperative Oncology Group (ECOG) PS (HR=0.30,
95%CI=0.16-0.57, p=0.0003), and histology other than
squamous cell carcinoma (HR=0.41, 95%CI=0.19-0.83,
p=0.014) were significantly favorable factors for OS (Table II).

Adverse events in the ICIs group. In the ICIs group, grade ≥3
AEs occurred in 6 patients (19%). The grade ≥3 AEs were skin
rash [2(6%) patients], elevation of aspartate aminotransferase [1
(3%) patient], hyperglycemia [1 (3%) patient], and pneumonitis
[2 (6%) patients]. There was no treatment-related death.

Discussion

Anti-PD-1 inhibitors are an established standard therapy for
patients with previously treated advanced NSCLC. However,
the effect of these ICIs in older patients has not been
adequately assessed. Here, we investigated the effect of ICIs
in older (≥70 years old) NSCLC patients, previously treated
with chemotherapies, comparing their outcomes to those of
patients treated with cytotoxic chemotherapy only. Our study
demonstrated that the median OS in patients with squamous
cell carcinoma was significantly different between the two
groups [9.7 months in the ICIs group versus 4.7 months in
the No ICIs group (p=0.027)]. The likelihood ratio test for
interactions showed that the HR for squamous cell carcinoma
patients was 0.33 (95%CI=0.11-0.90). The Checkmate 017
trial showed that OS was significantly better with nivolumab
than with docetaxel among patients with advanced,
previously treated squamous cell carcinoma (3). In that trial,

Nakamura et al: Immune Checkpoint Inhibitors in Older Non-small Cell Lung Cancer Patients

925

Figure 1. The diagram of patient selection. ICIs: Immune checkpoint inhibitors; TKIs: tyrosine kinase inhibitors.



the median overall survival was 9.2 months (95%CI=7.3-
13.3 months) with nivolumab versus 6.0 months
(95%CI=5.1-7.3 months) with docetaxel. The median OS in
our study was comparable to that in Checkmate 017. The
Checkmate 171 trial evaluated the safety and efficacy of
nivolumab monotherapy in advanced squamous cell
carcinoma patients with progressive disease after ≥1
systemic treatment (9). In subgroup analysis based on
age≥70, the median OS was 11.2 months, and the estimated
6-month OS was 66%. These findings support the same
potential efficacy of ICIs for older patients with squamous
cell carcinoma.

In the total population, we could not find any difference
in PFS or OS between the ICIs group and the No ICIs group.
This could be because the proportion of patients with ECOG
PS 2 was higher in the ICIs group than in the No ICIs group
(45% versus 20%, p=0.027). In the multivariate analysis,
treatment with ICIs was a favorable prognostic factor for OS,
as were good ECOG PS and histology other than squamous
cell carcinoma. These results suggest that ICIs might be an
effective treatment for older patients with previously treated
NSCLC, as they are younger patients. A meta-analysis
showed that PD-1 inhibitors were associated with
significantly longer OS in both younger (<65 years old) and
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Figure 2. Kaplan–Meier curves of (A) progression-free survival and (B) overall survival in patients aged ≥70 who were or were not treated with
ICIs. ICIs: Immune checkpoint inhibitors; PFS: progression-free survival; OS: overall survival; CI: confidence interval.

Figure 3. Kaplan–Meier curves of overall survival in (A) squamous cell carcinoma patients and (B) non-squamous cell carcinoma patients aged
≥70 who were or were not treated with ICIs. ICIs: Immune checkpoint inhibitors; OS: overall survival; CI: confidence interval.



older (≥65 years old) groups compared with chemotherapy
(6). However, in this meta-analysis, among NSCLC patients
aged over 75, no prolonged OS was observed compared with
chemotherapy. A previous study showed that T cells undergo
senescent changes in patients older than 70 years (10).
Moreover, aging is associated with a decrease in CD8+ T
cells, which are influenced by PD-1 signaling (11). Because
of the decreasing function of the immune system with age,
ICIs may have different effects in patients of different ages.
On the other hand, our study showed an effect of ICIs in the
older population as in seen a few previous reports. Therefore,
we need to clarify the relationship between the immune
system and the effects of ICIs in older patients.

Treatment-related AEs of grade 3 or 4 were reported in
19% of patients in the ICIs group. The incidence of
treatment-related AEs of grade 3 or 4 in previous trials of
nivolumab and pembrolizumab for all patients with
previously treated NSCLC was about 7-10% (1-3). Our study
showed a higher incidence of AEs of grade 3 or 4.
Pneumonitis was reported in 2 patients (6%), which is rather
high compared to historical data of nivolumab and
pembrolizumab (1-3). However, no treatment-related death
occurred. As deteriorating organ function is more common
among older patients than among younger patients, it is
necessary to use ICIs with caution, although this is also a
risk with cytotoxic agents.

Certain limitations should be considered in interpreting
this retrospective analysis. First, this study relied on a

retrospective chart review of patients treated in a practical
clinical setting. Therefore, the possibility of some bias in the
physician’s decision cannot be denied. Second, because of
the change in standard care, there were differences in the
periods between the ICIs and No ICIs groups. We analyzed
patients between January 2011 and March 2018; non-ICI
treatment was more frequently administered at the beginning
of the analysis period, and ICI treatment was more recently
frequent. 

In conclusion, our study demonstrated that ICIs may be as
effective for older patients as they are for younger patients,
especially for those with squamous cell carcinoma. As the
population of older patients continues to expand, it will
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Table II. Multivariate analysis. 

                                                                   Risk         95%CI        p-Value

Treatment with ICIs      Yes/No                 0.54       0.30-0.98       0.044
Age                                <75/≥75               1.13       0.67-1.90       0.66
Gender                           Female/Male       0.83       0.43-1.60       0.58
Smoking status              Yes/No                 0.76       0.37-1.57       0.45
ECOG PS                      0 or 1/2                0.30       0.16-0.57       0.0003
Histology                       No Sq/Sq             0.41       0.19-0.83       0.014

ICIs: Immune checkpoint inhibitors; ECOG PS: eastern cooperative
oncology group performance status; Sq: squamous cell carcinoma; CI:
confidence interval.

Figure 4. The likelihood ratio test for interactions was used to assess the treatment effects based on different baseline characteristics. ICIs: Immune
checkpoint inhibitors; PS: performance status; HR: hazard ratio; CI: confidence interval; CSI: Charlson Risk Index.



become increasingly necessary to identify the effect of novel
chemotherapeutic agents on older patients in a real-world
setting. 
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