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c Department of Medical Oncology, Hospital Clínico San Carlos, Madrid, Spain 
d Department of Geriatrics, Consorci Sanitari de Terrassa, Terrassa, Spain 
e Department of Medical Oncology, Oncobell Program, Institut Català d’Oncologia (ICO), IDIBELL, L’Hospitalet de Llobregat, Spain 
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A B S T R A C T   

Objectives: Since specific data on immunotherapy in older adults with advanced non-small cell lung cancer 
(aNSCLC) are scarce, we designed this study to determine the overall survival (OS) at one year of first-line 
pembrolizumab in patients older than 70 years with aNSCLC expressing PD-L1. Secondary objectives included 
progression-free survival, disease-specific survival, response rate, tolerability, quality of life (QoL) changes, and 
geriatric assessments. 
Materials and methods: A single-arm, open-label, phase II clinical trial was carried out by the Spanish Lung Cancer 
Group between February 2018 and November 2019 at ten active sites in Spain. We included patients 70 years old 
and older with histological or cytological documented stage IIIB or IV aNSCLC and PD-L1 expression ≥ 1%. Each 
subject received 200 mg of intravenous pembrolizumab every three weeks for a maximum of two years. 
Results: 83 patients were recruited for the study and 74 were finally analysed. Most were male (N = 64, 86.5%) 
and former smokers (N = 51, 68.9%). 24 patients (32.4%) completed at least one year of treatment, 62 (83.7%) 
discontinued treatment, and 30 (40.5%) experienced disease progression. The median follow-up of our cohort 
was 18.0 months [range: 0.1–47.7] and 46 patients (62.2%) died during the period of study. The estimated OS at 
one year was 61.7% (95% CI: 49.6–71.8%) and the median OS of our cohort was 19.2 months (95% CI: 
11.3–25.5). QoL tended to improve throughout the study, although the differences were not statistically sig-
nificant. The main geriatric scores remained stable, except for a worsening in nutritional status (P = 0.004) and 
an improvement in frailty (P = 0.028). 
Conclusion: Our results support treating older adults with aNSCLC expressing PD-L1 with pembrolizumab in 
monotherapy. The stability of most geriatric scores and the positive trend on the patients’ QoL should be 
highlighted, although our results did not reach statistical significance.   

1. Introduction 

Non-small cell lung cancer accounts for 80% to 90% of lung cancers 

[1] and has a median onset at 70 years of age. Around 14% of these 
patients are over 80 years old [2]. Previous randomised clinical trials 
evaluating first-line platinum-based chemotherapy in patients with 
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advanced non-small cell lung cancer (aNSCLC) have shown median 
overall survival (OS) between seven and nine months in the subgroup of 
older adults [3]. 

Because of their favourable toxicity profile, immunomodulatory 
agents are particularly attractive to treat older adults [4,5]. However, 
the concept of “older adults” or “elderly” is far from being agreed upon, 
both in healthcare practice and in the scientific literature [6]. Until a few 
years ago, most studies continued to establish the age of 65 as the cut-off 
for the definition of older adult, but more recent publications have 
advocated delaying this threshold to 70, 75 [7], or even 80 years old. 
Probably, a definition based on the results of geriatric scales would be 
much more appropriate, but in the context of a clinical trial this 
approach could be very impractical. 

Pembrolizumab is one of several immune checkpoint inhibitors that 
have proven superior in monotherapy to platinum doublets for patients 
with aNSCLC expressing PD-L1 over 50% [8–10]. The efficacy of these 
immune checkpoint inhibitors compared to chemotherapy, in patients 
with any expression of PD-L1, has also been reported [9,11]. However, 
older adults are underrepresented in most clinical trials evaluating 
immunotherapy treatments for aNSCLC [11–13]. The European Orga-
nization for research and treatment on Cancer (EORTC) stated, eleven 
years ago, that studies including this population should be a priority in 
this scenario [14]. Besides, the International Society of Geriatric 
Oncology (SIOG) recommends that trials conducted in older adults 
should consider the Quality of Life (QoL), functional status, and inde-
pendence of the patient as relevant endpoints [15]. 

Therefore, the primary outcome of this study was to determine the 
efficacy, in terms of OS at one year, of first-line treatment with pem-
brolizumab in patients older than 70 years with aNSCLC expressing PD- 
L1. Secondary outcomes included evaluating additional efficacy mea-
sures (OS at two years, progression-free survival [PFS], disease-specific 
survival [DSS], and objective response rate [ORR]), the tolerability 
profile, QoL changes, and the impact of first-line pembrolizumab on 
geriatric outcomes in our patients. 

2. Methods 

2.1. Study design 

This was a single-arm, open-label, prospective, and multicentre 
phase II clinical trial carried out by the Spanish Lung Cancer Group 
between February 2018 and November 2019 at ten sites in Spain. The 
trial was registered at the EU Clinical Trials Register EudraCT 
2016–004353-32 and was approved by the Clinical Research Ethics 
Committee of Consorci Sanitari de Terrassa, Spain. We obtained written 
informed consent from all study participants. 

2.2. Patients 

We included patients 70 years old and older with histological or 
cytological documented stage IIIB, who were not candidates for thoracic 
radiotherapy, or IV (according to the 7th lung cancer TNM classifica-
tion) aNSCLC and PD-L1 expression ≥ 1% confirmed by the IHC 22C3 
pharmDx assay at one of the participating institutions. Included patients 
had an Eastern Cooperative Oncology Group performance status (ECOG 
PS) of 0 or 1, measurable disease by CT or MRI per Response Evaluation 
Criteria in Solid Tumors (RECIST) 1.1 criteria, and an adequate organ 
function. Patients with CNS metastases could be included if asymp-
tomatic or clinically controlled after holocraneal radiotherapy, which 
had to be finished at least one week before administering the first dose of 
pembrolizumab. 

We excluded patients with prior systemic treatment for aNSCLC, 
EGFR mutated / ALK translocated tumours, and with previous malig-
nancies (except non-melanoma skin cancer and in situ cancer of bladder, 
stomach, colon, cervix, melanoma, and breast), unless a complete 
remission was achieved at least two years before entering the study. We 

also excluded patients with autoimmune diseases or other disorders 
requiring systemic immunosuppressive drugs, including corticosteroids 
(>10 mg daily prednisone or equivalent), symptomatic interstitial lung 
disease, a positive test for hepatitis B virus surface antigen or hepatitis C 
virus ribonucleic acid, and those testing positive for HIV. Geriatric 
exclusion criteria comprised advanced dementia (Global Deterioration 
Scale > 6), moderate or severe functional dependence (Barthel Index <
35), and a life expectancy of less than one year due to comorbidities 
other than lung cancer. 

2.3. Treatment 

Each subject received 200 mg of intravenous pembrolizumab every 
three weeks, continued for a maximum of two years or until disease 
progression, unacceptable toxicity, or patient-consent withdrawal. 
Pembrolizumab treatment was allowed to continue beyond progression, 
and up to a maximum of 24 months, if the investigator considered that 
the clinical benefit to the patient persisted. 

Subjects who stopped pembrolizumab before 24 months of study 
therapy with stable disease or better, for reasons other than disease 
progression or intolerability, were eligible for up to one year of addi-
tional pembrolizumab treatment, at the discretion of the investigator, if 
no other anti-cancer treatment had been administered since the last dose 
of pembrolizumab and disease progression was observed. 

2.4. Outcomes and measures 

During the screening phase, all patients underwent a thoracic and 
abdominal CT and a cerebral CT or MRI; bone scintigraphy or a PET-TC 
was performed if symptoms of bone metastasis were present. At base-
line, we evaluated QoL with the EORTC Quality of Life Questionnaire 
(QLQ-C30). We measured 15 different scales and calculated them ac-
cording to the official algorithm of the EORTC QLQ-C30 Scoring Manual 
[16]. We also evaluated the QLQ-C30 Summary Score [17]. We 
completed the QoL evaluation with the QLQ-ELD14, specific for older 
cancer patients [18], and the Lung Cancer Symptom Scale (LCSS) 
questionnaires, specific for lung cancer patients [19]. 

The comprehensive geriatric assessment, also conducted during the 
screening phase, evaluated frailty with the Edmonton frail scale (EFS), 
comorbidities, polypharmacy (intake of > 5 drugs), Charlson Index, 
functional status (by means of the Barthel index and the Short physical 
performance battery), cognitive status (according to the mini-mental 
state examination [MMSE]), emotional status (by means of the Geri-
atric depression scale 15 [GDS-15]), and nutritional status (according to 
the mini-nutritional assessment [MNA]). We also performed other 
geriatric assessments (the number of falls since the last visit, the number 
of episodes of confusion since the last visit, the Clock-drawing test, and 
the social support) described in Supplementary Table S4. 

We evaluated subjects every nine weeks and until disease progres-
sion with thoracic and abdominal CT, the three QoL questionnaires, and 
the abovementioned geriatric scales. We only performed QoL and geri-
atric assessments on patients who remained on pembrolizumab treat-
ment and for a maximum of one year. 

OS was defined as the time from the start of pembrolizumab to death 
from any cause. Patients who were still alive at the time of data analysis 
were censored at the date of the last contact. On the basis of data from 
previous studies achieving a median OS of seven to nine months with 
platinum doublets chemotherapy [3], we considered that a 50% OS at 
one year would be a clinically appropriate endpoint. Additional efficacy 
measures included OS at two years, PFS (time from the start of pem-
brolizumab to the date of disease progression or death, whichever 
occurred first), DSS (time from diagnosis to cancer-related death), and 
ORR (percentage of patients with a confirmed complete or partial 
response or stable disease). We analysed patients according to their 
levels of PD-L1 expression and chose to divide them in three groups: low 
(<20%), intermediate (20%-49%), and high expression (≥50%). The 
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cut-off values were arbitrary and answered to an exploratory intention. 
Investigators made all treatment-based decisions using immune-related 
Response Criteria. However, we used the RECIST 1.1 criteria to deter-
mine ORR and PFS. We graded adverse events according to the NCI 
Common Terminology Criteria for Adverse Events version 4.0. Safety 
was assessed in the as-treated population, which included all patients 
who received at least one dose of pembrolizumab. 

2.5. Statistical analysis and sample size 

We determined that 74 patients recruited over 12 months, with 12 
months of additional follow-up, would be enough to estimate a median 
OS of 12 months with an alpha error of 0.05 and a beta error of 0.10 
(SWOG One Sample Survival). We assumed a 10% chance of loss to 
follow-up or inclusion failure, thus establishing the sample size at 82 
patients. We performed the analyses on the intention-to-treat (ITT) 
population. 

We used absolute frequencies and percentages to describe categori-
cal variables and mean and standard deviation (SD) for quantitative 
variables (median and ranges when normality could not be assumed). 
We used the chi-squared test to compare the ORR for different groups of 
patients. To analyse the evolution of QoL and geriatric assessments at 
the different pembrolizumab cycles, we used the paired t-test (Wilcoxon 
signed rank test when normality could not be assumed). For dichoto-
mous variables, we used the McNemar test with Edwards correction. We 

assessed OS, PFS, and DSS with the Kaplan-Meier product-limit method, 
using the log-rank test to compare curves for independent groups. We 
calculated two-sided P-values and set the statistical significance level at 
P ≤ 0.05. We carried out all analyses using R 4.1.2 for Microsoft 
Windows. 

3. Results 

3.1. Baseline characteristics 

A total of 83 patients were recruited between February 2018 and 
November 2019 (the last patient included finished treatment in 
November 2021), and 82 patients received treatment. Of these, 74 pa-
tients were finally analysed since eight were inclusion errors (Fig. 1). 
The main demographic and clinical characteristics of our patients are 
summarised in Table 1. The mean age of the analysed cohort was 78.1 
years old (SD: 5.50) and 27 of them (36.5%) were 80 or older. Most of 
our patients were male (N = 64, 86.5%) and former smokers (N = 51, 
68.9%). In our cohort, PD-L1 values were below 20% in 16 patients 
(21.6%), between 20% and 49% in 23 patients (31.1%), and equal to or 
above 50% in 35 patients (47.3%). 

The baseline geriatric evaluation showed that most of our patients 
were not frail (N = 44, 61.1%) according to the EFS, although ten pa-
tients (13.9%) were considered severely frail (Supplementary 
Figure S1). A lower frailty index was observed in younger patients, 

Fig. 1. Patient enrolment flow chart. * Died of cerebral haemorrhage before receiving treatment. ECOG PS: Eastern Cooperative Oncology Group Performance Status; 
PI: Principal investigator. 
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although these differences were not statistically significant (P = 0.192). 
The main comorbidities were hypertension (N = 54, 72.9%), dyslipi-
daemia (N = 31, 41.9%), heart disease (N = 25, 33.7%), diabetes mel-
litus (N = 22, 29.7%), and lung disease (N = 17, 22.9%). Polypharmacy 
was detected in 46 patients (62.2%). Most patients showed a Charlson 
index of 1 (N = 14, 18.9%), 2 (N = 26, 35.1%), or 3 (N = 11, 14.9%), and 
the mean Barthel score was 95.4, with 65 patients (87.8%) preserving 
the ability for instrumental activities. A total of 21 patients (28.4%) 
showed moderate or mild depression (score ≥ 4) according to the GDS- 
15 scale. Finally, the mean MMSE was 26, and, according to their MNA 
scores, 16 patients (21.9%) were considered malnourished, while 31 
(42.5%) were at risk of malnutrition. 

3.2. Treatment 

Out of the 74 patients analysed, 24 (32.4%) completed at least one 
year of pembrolizumab treatment, 12 (16.2%) reached the maximum of 
two years, and 30 (40.5%) experienced disease progression (Fig. 1). Of 
these 30 patients, 14 (46.7%) continued treatment because of the sus-
tained therapeutic benefit, and five of them (14.3%) completed the full 
35-cycle treatment (Supplementary Figure S2). The 74 patients included 
in the analysis received 1 035 treatment cycles, and the median number 
of cycles was nine [range: 1–35]. 

3.3. Efficacy measures 

The median global follow-up of our cohort was 18.0 months [range: 
0.1–47.7] and 46 patients (62.2%) died during the period of study. The 
estimated OS at one year was 61.7% (95% confidence interval [CI]: 
49.6–71.8%). The median OS of our cohort was 19.2 months (95% CI: 
11.3–25.5), and the estimated OS at 24 months was 40.2% (95% CI: 

28.6–51.5%) (Fig. 2A). In a non-pre-planned analysis, we studied the OS 
as a function of PD-L1 expression in our group of patients. The median 
OS from the start of treatment for patients with a PD-L1 under 50% was 
16.5 months (95% CI: 6.8–24.6), whereas that of patients with a PD-L1 
greater than or equal to 50% was 23.3 months (95% CI: 14.8-Not 
reached [NR]). The difference did not reach statistical significance 
(Fig. 2B). 

Of the 74 patients analysed in our study, 53 (71.6%) progressed 
during follow-up. The estimated median PFS of our cohort was 6.1 
months (95% CI 4.6–8.4 months) (Fig. 2C). Out of the 46 patients who 
died during follow-up, 36 deaths (78.3%) were related to lung cancer 
and ten (21.7%) to other causes. The estimated median DSS of our 
cohort was 22.5 months (95% CI: 16.5-NR) (Fig. 2D). 

Nine patients, from the 74 analysed, experienced an early symp-
tomatic deterioration (four died in the first cycle, four in the second, and 
one in the third) and their response to pembrolizumab could not be 
assessed. However, they were included in the ITT analysis for response 
rates. No complete response was observed, but 29 patients (39.2%) 
achieved a partial response and 20 (27.0%) had stable disease. There-
fore, a global 66.2% disease control rate was reached. 

In another non–pre-planned analysis, we studied the ORR as a 
function of PD-L1 expression in the 74 analysed patients. We observed a 
response rate of 12.5% for patients with low PD-L1 expression (<20%), 
34.8% for patients with intermediate PD-L1 expression (between 20% 
and 49%), and 54.3% for patients with high PD-L1 expression (≥50%). 
The only statistically significant difference was found between the low 
PD-L1 group and the other two groups (P = 0.034). 

3.4. Safety profile 

Table 2 summarises the recorded adverse events related to treatment 
present in>5% of the population or grade 3. No grade 4 or 5 adverse 
events were reported. A total of 59 patients (79.7%) presented a 
treatment-related adverse effect, and, of those, seven (9.5%) were of 
grade 3 (two diarrhoea, two pneumonitis, one hyperuricemia, one acute 
renal failure, and one thrombocytopenia plus infection). The most 
common adverse events were fatigue (23, 31.1%) and anorexia (12, 
16.2%). Notable adverse effects by their frequency included diarrhoea 
grade 1 (11, 14.9%) and grade 2 (1, 1.4%), hyper or hypothyroidism 
grade 1 (13, 17.6%) and grade 2 (3, 4.1%), and pruritus or rash grade 1 
(25, 33.8%) and grade 2 (2, 2.7%). 

3.5. Quality of life 

The mean QLQ-C30 Summary Score of the patients on treatment 
improved between the first and the last pembrolizumab cycle, although 
the differences were not statistically significant for those who had 
completed all cycles (Fig. 3A). Detailed results of the QLQ-C30 ques-
tionnaire can be found in Supplementary Table S1. Most items on the 
QLQ-ELD14 questionnaire improved (mobility, worries about others, 
future worries, and burden of illness) throughout the study, but the joint 
stiffness, family support, and maintaining purpose items remained 
constant (Supplementary Table S2). However, only the improvement in 
future worries was significant (P = 0.048). The mean burden of illness 
perceived by those patients on treatment decreased from 36.1 (SD: 26.6) 
to 20.2 (SD: 21.2). However, considering only the patients that remained 
on treatment for one year, the difference was not statistically significant 
(Fig. 3B). Regarding the LCSS, the aggregate score of all nine patient- 
reported items decreased from 27.5 (SD: 17.0) at the first pem-
brolizumab cycle to 16.0 (SD: 13.8) at the last cycle, although the dif-
ference did not reach statistical significance (Fig. 3C). Of note, only the 
question related to cough showed a significant decrease (P = 0.025). All 
observer items decreased in severity, but only the differences in the 
aggregate score of observer items (P = 0.038) and cough were signifi-
cant (P = 0.046) (Supplementary Table S3). 

Table 1 
Demographic and clinical characteristics of study participants. Figures are ab-
solute numbers (and %) unless otherwise stated.   

Overall (N = 74) 

Sex  
Female 10 (13.5) 
Male 64 (86.5) 

Age (years), mean (SD) 78.1 (5.50) 
≥80 27 (36.5) 

Race  
Caucasian 74 (100) 

Smoking history  
Never (≤100 cigarettes/lifetime) 11 (14.9) 
Former smoker (≥1 year) 51 (68.9) 
Current smoker 12 (16.2) 

ECOG performance Status at diagnosis  
0 18 (24.3) 
1 56 (75.7) 

Histology  
Adenocarcinoma 32 (43.2) 
Squamous 33 (44.6) 
Large cell carcinoma 2 (2.7) 
Aden squamous 1 (1.4) 
Not otherwise specified / Undifferentiated 6 (8.1) 

Current cancer stage  
IIIB 6 (8.1) 
IV 68 (91.9) 

Brain metastasis 6 (8.1) 
Previous antineoplastic treatments 31 (41.9) 

Radiotherapy 24 (32.4) 
Surgery 9 (12.2) 
Adjuvant chemotherapy 6 (8.1) 
Concurrent chemoradiotherapy 5 (6.8) 
Neo-adjuvant chemotherapy 2 (2.7) 

PD-L1  
1–19% 16 (21.6) 
20–49% 23 (30.1) 
≥50% 35 (47.3) 

ECOG: Eastern Cooperative Oncology Group; SD: Standard deviation. 
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3.6. Geriatric outcomes 

A total of 273 geriatric assessments were carried out, representing 
93% of those planned. The mean scores of our cohort in most geriatric 
scores evaluating functional (Barthel Index), cognitive status (MMSE), 
and the ability to carry out instrumental activities remained stable 
throughout the study (Fig. 4 and Supplementary Table S4), but the 
nutritional status (MNA) worsened significatively (P = 0.004). 
Conversely, a significant improvement was observed in frailty mea-
surements (P = 0.028). 

4. Discussion 

In our study, pembrolizumab was shown to be an effective and safe 
treatment for aNSCLC patients expressing PD-L1 and older than 70 
years. In addition, clinical, patient-reported, and geriatric parameters 
tended to improve or remained stable over the study period, except for a 
worsening of nutritional status. 

The introduction of immunotherapy was a landmark in the man-
agement of aNSCLC [20]. However, specific data concerning older 
adults are scarce [21], and in most cases, they come from subgroup 
analyses. In a pooled analysis from the KEYNOTE-010, KEYNOTE-024, 
and KEYNOTE-042 studies, pembrolizumab was shown to be superior to 

platinum-based chemotherapy in older adults in terms of efficacy and 
tolerability [22]. Nevertheless, prospective phase II and III trials spe-
cifically designed and focused on older adults are necessary. Our patient 
sample was representative of the geriatric population of Western 
countries with aNSCLC: mainly male patients, ex-smokers, with car-
diovascular and pulmonary diseases secondary to tobacco abuse, and a 
high rate of polypharmacy. In our cohort, the ratio of patients with high 
PD-L1 expression (≥50%) was higher than that of previous studies 
[23–25]. perhaps because of an involuntary bias in the selection process. 
However, ageing has been associated with increased tumour mutational 
burden and increased expression and decreased promoter methylation 
of PDL1 and other immune checkpoint genes (CD80, HAVCR2, LAG3, 
PDL2, and CXCL9) in older patients with different cancer types [26,27]. 

Regarding the basal geriatric evaluation, our patients had low or 
moderate rates of frailty, and their functional status was good. However, 
a striking finding was the high prevalence of malnutrition, which has 
been shown to affect a high percentage of aNSCLC patients, especially 
older adults, and has a clear impact on their QoL [28,29]. In addition, 
malnutrition is a predisposing factor for the development and worsening 
of lung cancer [30–32]. Different nutritional interventions have been 
tested in patients with aNSCLC and have been shown to improve both 
nutritional parameters and QoL [33,34]. 

Notably, a long treatment time was observed in our study, with ten 

Fig. 2. A) Overall survival (OS), median OS: 19.2 months (95% confidence interval [CI]: 11.3–25.5); B) OS for patients with PD-L1 expression < 50% (median OS: 
16.5 months [95 %CI: 6.8–24.6]) and ≥ 50% (median OS: 23.3 months [95 %CI: 14.8-NR]); C) Progression-free survival (PFS), median PFS: 6.1 months (95 %CI: 
4.6–8.4); and D) Disease-specific survival (DSS), median DSS: 24.6 months (95% CI: 16.5-NR). NR: Not reached. 
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patients completing two years of treatment. This could be due, in part, to 
the possibility of keeping patients on treatment beyond progression 
according to the investigator’s decision. This is a widely established 
practice in the immunotherapy setting that has clearly demonstrated a 
positive impact on OS in patients with aNSCLC [35] and other tumours 
[36–38]. 

The primary endpoint of our study, OS at one year, fulfilled our 
expectation to be at least 50%. Studies undertaken before the intro-
duction of immunotherapy established 12 months as a difficult-to- 
improve median survival in the general adult population [39,40]. 
However, in older adults (defined with different chronological age 
thresholds depending on the studies), the median survival never 
exceeded seven to nine months [3]. In our study, we aimed to achieve a 
median survival of at least 12 months and our results exceeded that 
objective (median OS: 19.2 months). The OS at two years and DSS were 
also encouraging. The EORTC and the SIOG established that DSS should 
be recorded in trials where older patients with cancer are included 
because deaths resulting from other causes occur much more frequently 
in older adults [41]. 

The analysis of the median OS according to PD-L1 expression (<50% 
or ≥ 50%) was undertaken to evaluate the possible bias produced by our 
high number of high PD-L1 expressors. We observed a higher, although 
not statistically significant, OS in patients with high PD-L1 expression 
(23.3 months), similar to that observed in the KEYNOTE 024 and the 
Impower 110 trials in the same population (26.3 and 20.2 months, 
respectively). Nevertheless, even patients expressing PD-L1 < 50% 
achieved a median OS longer than one year (16.5 months). Our results 
should be viewed with great caution since they correspond to a phase II 
trial. However, in the IMpower-110 phase 3 trial, patients with a tumour 
proportion score of 1% to 49% achieved the same median OS as that of 
our study (16.5 months) with atezolizumab [9], and in the KEYNOTE- 
042 study, a median OS of 13.4 months with pembrolizumab was 
observed in this same population [11]. In both cases, these results were 
not significantly different to those obtained in both control arms with 
chemotherapy. Conversely, these and other studies have shown 

important differences regarding toxicity between immunotherapy and 
chemotherapy [9,11,22], which prompted the FDA approval of pem-
brolizumab as a single agent for the first-line treatment of aNSCLC pa-
tients with PD-L1 expression ≥ 1% and with no EGFR or ALK genomic 
aberrations [42]. Along this line, the results of the phase III IPSOS study 
are also interesting [43], although the population analysed was not 
exactly the same as that of our study. We included patients with an 
ECOG PS of 0 or 1 and ≥ 70 years, whereas the IPSOS study evaluated 
patients of any age with an ECOG PS of 2 or 3 or otherwise ineligible for 
platinum treatment because of comorbidities. The differences in terms of 
efficacy in the IPSOS study slightly favoured the experimental arm with 
atezolizumab, but, more importantly in our opinion, the experimental 
arm showed fewer grade 3/4 (16% vs 33%) and grade 5 (1% vs 3%) 
treatment-related adverse events than the chemotherapy control. Other 
prospective studies are currently ongoing that compare the outcomes of 
some immunomodulators with those of chemotherapy and are focused 
on older adults [44–47]. 

As expected from other studies with checkpoint inhibitors [9,48], the 
ORR in our trial was better in patients with high PD-L1 expression. We 
were also interested in comparing the ORR of patients with intermediate 
and low PD-L1 expression. However, our results did not allow us to draw 
any significant conclusion, perhaps because of the small number of pa-
tients in each group. 

The toxicity profile observed in our study was moderate and pre-
dictable, with mostly grade 1 or 2 adverse events. However, some of 
these patients dropped out of the study, reflecting the impact of sus-
tained mild toxicities on older adults’ QoL. The current knowledge on 
checkpoint inhibitors’ safety and efficacy has been recently summarised 
in an International Experts Panel Meeting in Italy [49], concluding that 
they are safe in older adults, at least when used in monotherapy. 
However, checkpoint inhibitors may present a different toxicity profile 
in older and in younger patients, with a somewhat higher incidence of 
pneumonitis and skin immune-related adverse events in older adults. At 
the same time, younger patients are more subject to experiencing 
endocrine toxicities [50–54]. 

To our knowledge, this is the first prospective study with immuno-
therapy in older adults with aNSCLC addressing not only QoL but also 
geriatric issues. Importantly, to avoid consequential biases, we tested 
the statistical significance on the differences between the baseline 
measurements and those in cycle 18 only in those patients who 
completed at least one year of treatment. Since the sample size was 
drastically reduced, statistically significant improvements became hard 
to reach, although QoL and geriatric assessments tended to remain 
stable or improve, except for nutritional status. Considering the large 
number of patients who were still alive a year after starting the study, 
even if they had discontinued treatment, we believe that further geri-
atric and QoL assessments every nine weeks in all living patients would 
certainly have promoted identifying these improvements. In any case, 
the trends observed were in agreement with previous reports [55,56]. Of 
note, a recent metanalysis of 8 341 patients from 17 randomised trials 
disclosed that patients treated with immune checkpoint inhibitors delay 
their clinical deterioration, their QoL decline and have a more favour-
able difference in mean change in QoL parameters from baseline to 
follow-up than those treated with standard chemotherapy [57]. 

The scores related to our patients’ functional and cognitive status 
remained stable throughout the study. Notably, the ability of our pa-
tients to carry out instrumental activities was maintained, in contrast 
with previous studies involving chemotherapy [58,59] and immuno-
therapy [60]. Importantly, occupational therapy has shown to be 
beneficial in maintaining the functionality of older adults with cancer 
and their interaction with the environment [61]. 

Despite the stability or improvement of other geriatric parameters, 
our cohort’s nutritional status worsened throughout treatment. This fact 
highlights the importance of encouraging nutritional interventions in 
older adults with cancer. Finally, the frailty of our patients improved 
significantly at the end of the study, which could be attributed to the 

Table 2 
Adverse events in the As-treated population.a,b Figures are absolute numbers 
(and %).   

Total (N ¼ 74) 

Any Gradec Grade 1 Grade 2 Grade 3 

Treatment-relatedd 59 (79.7) 23 (31.1) 29 (39.2) 7 (9.5) 
Non-immune-mediatede     

Fatigue 23 (31.1) 11 (14.9) 12 (16.2) 0 (0.0) 
Anorexia 12 (16.2) 10 (13.5) 2 (2.7) 0 (0.0) 
Increased creatinine level 5 (6.8) 4 (5.4) 0 (0.0) 1 (1.4)f 

Anaemia 4 (5.4) 2 (2.7) 2 (2.7) 0 (0.0) 
Constipation 4 (5.4) 4 (5.4) 0 (0.0) 0 (0.0) 

Immune-mediatede     

Pruritus 19 (25.7) 18 (24.3) 1 (1.4) 0 (0.0) 
Diarrhoea 14 (18.9) 11 (14.9) 1 (1.4) 2 (2.7) 
Dry skin 12 (16.2) 9 (12.2) 3 (4.1) 0 (0.0) 
Hyperthyroidism 9 (12.2) 6 (8.1) 3 (4.1) 0 (0.0) 
Rash acneiform 8 (10.8) 7 (9.5) 1 (1.4) 0 (0.0) 
Hypothyroidism 7 (9.5) 7 (9.5) 0 (0.0) 0 (0.0) 
Pneumonitis 7 (9.5) 1 (1.4) 3 (4.1) 3 (4.1) 
Decreased in platelet count 6 (8.1) 3 (4.1) 2 (2.7) 1 (1.4) 
Other 9 (12.2) 5 (6.8) 4 (5.4) 0 (0.0)  

a The as-treated population included all patients who received at least one 
dose of a trial treatment. 

b No grade 4 and 5 adverse events were reported. 
c Here are summarised the adverse events that occurred with a frequency ≥

5% or those grade 3. 
d Events were attributed to treatment by the investigator and are listed as 

indicated by the investigator on the case-report form. 
e Events are listed in descending order of frequency in the total population. 
f This patient presented an acute renal failure attributed to concomitant 

NSAIDs use. 
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improvement in some items with greater potential for reversibility 
collected in the EFS, such as the global perception of health and mood. 

The findings of this study must be interpreted in light of its limita-
tions beyond those intrinsic to a phase II trial. The sample size was 
calculated based on the main objective (i.e., OS), but the study was 
probably not powered to detect significant changes in geriatric param-
eters or QoL, as discussed above. In addition, the proportion of cases 
with high expression of PD-L1 was higher than usual, and the efficacy 
outcomes were not centrally evaluated. 

5. Conclusion 

The encouraging survival data and the toxicity profile found in our 
study support the feasibility and convenience of treating older adults 
with aNSCLC expressing PD-L1 with pembrolizumab in monotherapy. In 
addition, and despite the limitations of a phase II trial, a positive trend 
was observed in the QoL (measured with three validated questionnaires) 
and geriatric outcomes of our patients throughout the treatment. There 
is a need to monitor the nutritional status of these patients. We consider 
that our results should prompt future studies specifically designed for 
older adults. 

Fig. 3. Evolution of the mean scores of quality-of-life questionnaires at the different pembrolizumab cycles (C1 to C18). A) QLQ-C30 Summary score, B) QLQ-ELD14 
Burden of illness, and C) Lung Cancer Symptom Scale summarising patient-reported items Vertical lines represent 95% confidence intervals. N and P-values 
correspond to those patients with measures at C1 and at each reference cycle. P-values were calculated using paired sample t-test (Wilcoxon signed rank test when 
normality could not be assumed). 
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