
42  |     Aging Medicine. 2021;4:42–46.wileyonlinelibrary.com/journal/agm2

1  | INTRODUC TION

Immunotherapy directed against programmed cell death protein 1 
signaling has produced good responses in patients with advanced 
non-small cell carcinoma (NSCLC).1-5 Immune checkpoint inhibitors 
(ICIs) have been used to treat NSCLC, and even chemotherapy-re-
sistant patients have shown good results.1,2 Nivolumab, which was 
the first ICI approved for chemotherapy-resistant patients, pro-
duced better rates of progression-free survival than did standard 

second-line chemotherapy in a phase III clinical trial.1,2 Three ICIs 
have been approved for NSCLC as monotherapy in Japan: nivolumab, 
pembrolizumab, and atezolizumab. Pembrolizumab is approved as 
first-line chemotherapy for patients with positive expression of pro-
grammed cell death ligand 1 (PD-L1).3,6 Nivolumab and atezolizumab 
are approved for chemotherapy-resistant patients. Moreover, for 
patients with untreated NSCLC, platinum-based doublet combina-
tions with ICI therapy have resulted in better progression-free sur-
vival and overall survival.7,8
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Abstract
The efficacy and safety of immune checkpoint inhibitor (ICI) monotherapy in elderly 
patients with non-small cell lung cancer (NSCLC) remain unclear, especially in pa-
tients older than 80 years. We retrospectively reviewed the records of 10 patients 
older than 80 years with NSCLCs treated by ICIs. The median age was 85 years 
(range, 82-93 years), and 7 patients were men. The median length of follow-up was 
13 months (range, 4.5-23 months). Eight patients had adenocarcinoma (3 of whom 
had exon 19 deletions), and two had squamous cell carcinoma. Expression of pro-
grammed cell death ligand 1 (PD-L1) was ≥ 50% in 3 patients, between 1% and 49% in 
4 patients, < 1% in 1 patient, and undetected in 2 patients. Patients with undetected 
PD-L1 underwent transbronchial lung biopsy. Performance status was graded zero, 
one, and two in two, seven, and one patients, respectively. First-, second-, and third-
line treatments were administered to three, three, and four patients, respectively. 
The 2-year overall survival rate was 30.0% (median, 285 days). Time to treatment 
failure rate on the 2 years was 10.0% (median, 167 days). One patient achieved a par-
tial response, and one achieved a complete response. ICI-associated adverse events 
occurred in five patients. In summary, ICIs were effective in some patients older than 
80 years; however, some experienced adverse effects. Elderly patients must be se-
lected carefully for ICI treatment.
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Several studies have shown that certain cytotoxic agents are 
safe and effective in elderly patients.9-12 Standard chemotherapy for 
elderly patients is docetaxel monotherapy or carboplatin plus peme-
trexed.11,12 However, the safety and effectiveness of ICIs in patients 
with NSCLC who are elderly or have poor performance status re-
main unclear. It is important to investigate the safety and effective-
ness of ICIs.

Herein, we present data from patients older than 80 years in 
whom NSCLC was treated by ICIs at a single institution.

2  | PATIENTS AND METHODS

We retrospectively examined data from patients older than 80 years 
who received ICIs at our institution from December 2015 to April 
2019 for NSCLC, regardless of treatment duration. The population 
included patients with advanced and recurrent disease.

Baseline clinical characteristics were determined by retrospec-
tive review of medical records at the beginning of ICI administration.

Specimens for diagnosis were obtained after surgery, trans-
bronchial biopsy, computed tomography-guided biopsy, and pleural 
effusion.

Patients were administered the full ICI dose in each treatment 
session. Patients continued treatment until the emergence of pro-
gressive disease, development of unacceptable toxic effects, or 
withdrawal of consent to treatment. When ICI treatment was sus-
pended, some patients then selected systemic chemotherapy, and 
others selected best supportive care.

We assessed overall survival, time to treatment failure after 
initial ICI administration, and the detailed treatment course of 
each patient. Overall survival was determined from the date of 
ICI initiation to the date of death from any cause or the follow-up 
during survival. Time to treatment failure was measured from the 
first day of initial ICI intake to the date of discontinuance for any 
reason or the last follow-up during survival. We set November 
2020 as the time of data cutoff. Tumor responses were classified 
as complete responses, partial responses, stable disease, or pro-
gressive disease, according to the Response Evaluation Criteria in 
Solid Tumors guidelines.13

The Kaplan–Meier method was used to calculate survival curves. 
Statview version 5.0 (Abacus Concepts, Inc.) was used for all statis-
tical analyses.

3  | RESULTS

3.1 | Patients

From December 2015 to April 2019, 10 patients older than 80 years 
received ICIs for NSCLC at our institution. Table 1 summarizes the 
patients’ characteristics at baseline, initiation of ICI administration, 
and patients’ demographic and clinical characteristics. Detailed de-
scriptions are provided in Table 2.

The median age was 85 years (range, 82-93 years); 2 patients 
were older than 90 years. Performance status was rated zero for 
two patients, one for seven patients, and two for one patient. 
Seven patients (70%) were men; eight patients had a diagnosis of 
adenocarcinoma (3 of whom had exon 19 deletions), and two had a 
diagnosis of squamous cell carcinoma. Before ICI treatment, seven 
patients had undergone at least first-line treatment for NSCLC. At 
initiation of ICI treatment, two patients had exhibited recurrent 

Key Point

Significant findings of this study

We evaluated the efficacy and safety of immune check-
point inhibitor (ICI) monotherapy in elderly patients with 
non-small cell lung cancer.

What this study adds

In some patients older than 80 years, ICIs were effective, 
but others experienced adverse effects. Patients older 
than 80 years must be selected carefully for ICI treatment.

TA B L E  1   Baseline clinical and pathological characteristics of the 
enrolled patients

Clinical factor Category No. of patients

Gender Female/male 3/7

Age, y Median/average 85/86

Range 82-93

Smoking status Current smoker 2

Never smoker 2

Former smoker 3

Unknown 3

PS (ECOG) 0/1/2 2/7/1

Histology Adenocarcinoma (19del) 8 (3)

Squamous 2

PD-L1 Over 50% 3

1%-49% 3

Under 1% 2

Undecidable 2

Treatment history Yes 7

Second line/over third line 3/4

No 3

Stage III/IV/recurrence 1/7/2

Initial ICIs Nivolumab 2

Pembrolizumab 6

Atezolizumab 2

Abbreviations: ECOG, Eastern Cooperative Oncology Group; ICIs, 
immune checkpoint inhibitors; PD-L1, programmed cell death ligand 1; 
PS, Performance Status
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disease postoperatively, one patient had stage III disease, and 
seven patients had stage IV disease. For initial ICI treatment, two 
patients received nivolumab, six received pembrolizumab, and two 
received atezolizumab.

3.2 | Efficacy

At the time of data cutoff, the median length of follow-up was 
13 months (range, 4.5-28 months). Among the 10 patients, the 2-year 
overall survival rate was 30.0% (Figure 1A). Time to treatment failure 
rate on the 2 years was 10.0% (Figure 1B). Initial treatment outcomes 
for all patients administered ICIs are depicted in Figure 2 as swim-
mer plots. One patient achieved a partial response, and one achieved 
a complete response. Adverse events associated with ICIs occurred 
in five patients: ulcerative colitis in three, interstitial lung disease in 
one, and myasthenia gravis in one. Three of the five patients were 
treated with steroids. In 9 patients, ICIs were administered over a 
4-month period. Treatment lasted longest for one patient (case 2 
in Table 2), in whom stable disease was achieved. In this case, the 
patient complained of diarrhea (Common Terminology Criteria for 
Adverse Events [CTCAE] version 5.0,14 grade 2). Pembrolizumab 
was discontinued, and methylprednisolone (500 mg/body) was ad-
ministered for 3 days. Pembrolizumab treatment resume after meth-
ylprednisolone treatment. Two patients (cases 5 and 6 in Table 2) 
achieved long survival after ICI treatment was discontinued because 
of immune-related adverse events (irAEs). In case 5, the patient 
complained of diarrhea (CTCAE grade 4), ulcerative colitis was di-
agnosed by colonoscopy, and methylprednisolone treatment (1 mg/
kg/day) was started. Methylprednisolone treatment was adminis-
tered for 2 months with tapering. In case 6, the tumor response was 
a complete response; however, interstitial lung disease occurred. 
Methylprednisolone treatment (1 mg/kg/day) was started; mainte-
nance treatment (5-10 mg/body) was necessary for approximately 
8 months in this patient.

4  | DISCUSSION

To the best of our knowledge, this is the only retrospective study 
of ICI treatment in patients older than 80 years in a real-world 
single institution setting; in some reports, patients have been 

TA B L E  2   Baseline clinical and pathological characteristics of the enrolled each patient

Case
Age,  
y/sex PS

Smoking 
status Histology PD-L1, %

Timing 
of ICI

Specimens for 
diagnosis Stage Initial ICIs

1 82/F 1 Never Adenoca. 50-60 7th Surgery Recurrence Pembrolizumab

2 93/M 1 Unknown Adenoca. 10 2nd Surgery IVA Pembrolizumab

3 85/M 1 Current Adenoca. 1-24 6th Pleural effusion IVA Nivolumab

4 82/M 1 Unknown Sq. < 1 2nd Surgery Recurrence Atezolizumab

5 84/M 1 Current Adenoca. Undecidable 3rd TBB IV A Nivolumab

6 89/F 0 Unknown Adenoca. 75 1st Surgery IV A Pembrolizumab

7 88/M 1 Former Adenoca. 1 3rd Surgery IV B Pembrolizumab

8 82/M 1 Unknown Adenoca. 90 1st TBB IV B Pembrolizumab

9 84/M 0 Former Sq. 1 ~ 24 1st TBB III B Pembrolizumab

10 91/F 2 Former Adenoca. Undecidable 2nd CT guided biopsy IVA Atezolizumab

Abbreviations: Adenoca., adenocarcinoma; CT, computed tomography; F, female; ICI, immune checkpoint inhibitor; M, male; PD-L1, programmed cell 
death ligand 1; PS, performance status; Sq., squamous cell carcinoma; TBB, transbronchial lung biopsy.

F I G U R E  1   Kaplan–Meier curves for all patients who received 
immune checkpoint inhibitor (ICI) monotherapy for non-small cell 
lung cancer. A, Overall survival. B, Time to treatment failure
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75 years of age or older.15,16 Moreover, there are few retrospec-
tive studies from the Department of Chest Surgery of the single 
institution.

In our study, 9 of 10 patients received ICIs over a 4-month period. 
It seems controversial whether these results should be considered 
long or short term, but other studies of ICI have demonstrated pro-
gression-free survival for < 4 months.1,2 Because our study included 
patients with progressive disease, it is not possible to conclude that 
our data reflected similar treatment outcomes.

Of our patients, one (case 2) received treatment for more than 
2 years, and two (cases 5 and 6) are still alive more than 2 years 
since ICI treatment, despite the need to discontinue treatment 
because of irAEs. According to some reports,1-4 ICIs can achieve 
long-term survival (the so-called tail plateau17). As in our older 
patients, ICIs may be administered safely and effectively in se-
lected cases.

In this study, 5 of the 10 patients experienced irAEs more se-
vere than CTCAE grade 2. Three patients received steroid treatment 
for irAEs; all three experienced improvement in irAEs. Major clinical 
studies1-4 have shown that irAEs of any grade occur in 19.4%-69% of 
patients receiving chemotherapy, and 0.8%-15% experience irAEs of 
CTCAE grades 3-5. In this study, 50% of our patients experienced irAEs 
of any grade, and in 20%, irAEs were graded higher than 3. The rate of 
irAEs is slightly worse in this study than in previous studies. Because 
this study focused on older patients, however, ICI may not have been 
the cause of irAE. In particular, two patients who experienced diarrhea 
did not undergo colonoscopy because of their age; thus, they may have 
had diverticulitis or other conditions. The irAEs caused by ICIs were 
serious conditions (ulcerative colitis, myasthenia gravis, and interstitial 
lung disease); thus, irAEs that develop during ICI therapy must be in-
vestigated and treated accordingly.

The present study has an important limitation that it was a ret-
rospective study and only had 10 patient’s data. We believe our 

real-world data are nonetheless important. This study has used data 
from a single institution. However, the retrospective study of 10 pa-
tients older than 80 years who received ICIs for NSCLC at a single 
institution has been rarely reported. Moreover, our study includes 2 
patients older than 90 years.

5  | CONCLUSIONS

ICI treatment may be effective in patients older than 80 years. ICIs 
may be key drugs for elderly patients with NSCLC if major irAEs can 
be managed without curtailing activities of daily living. However, in 
some cases, severe adverse effects occurred and had to be managed 
with steroids. Patients older than 80 years must be selected care-
fully for ICI treatment.
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F I G U R E  2   Individual swimmer pilots 
for all patients (denoted by numbers in 
circles) who received immune checkpoint 
inhibitor (ICI) monotherapy for non-
small cell lung cancer (0 represents the 
beginning of ICI treatment). Black arrows 
indicate patients who were alive at the 
time of data cutoff. Atezo, atezolizumab; 
BSC, best supportive care; CR, complete 
response; ILD, interstitial lung disease; 
MG, myasthenia gravis; nabPTX, nab-
paclitaxel; NE, not evaluated; Nivo, 
nivolumab; PD, progressive disease; 
Pembro, pembrolizumab; PR, partial 
response; SD, stable disease; UC, 
ulcerative colitis
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