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Simple Summary: Monotherapy with pembrolizumab is the standard of first-line treatment for
patients with advanced non-small-cell lung cancer (NSCLC) and a programmed Death ligand-1
(PD-L1) tumor proportion score (TPS) ≥ 50%. However, pembrolizumab outcomes in real-world
settings seem to be lower than those obtained in randomized clinical trials (RCTs). In this study, we
analyzed a cohort of 88 patients with advanced NSCLC and PD-L1 TPS ≥ 50% treated in first-line
with pembrolizumab and we investigated the influence of the Eastern Cooperative Oncology Group
Stage Performance Status (ECOG PS) as a possible prognostic factor of survival. Our study showed
that patients with PS ≥ 2 had poorer pembrolizumab outcomes with a significantly lower rate of
response, progression-free survival (PFS) and overall survival (OS). ECOG PS was the only prognostic
factor of PFS and OS identified. To confirm these results, patients with PS ≥ 2, should be studied in
RCTs and include other tools to evaluate patients’ PS more objectively.

Abstract: The KEYNOTE-024 clinical trial showed promising results for pembrolizumab in the
first-line of treatment of advanced non-small-cell lung cancer (NSCLC). However, the profile of
patients in real-world practice differs from those included in this clinical trial. Here, an observational
single-center retrospective study was performed through a comparative analysis of clinical outcomes
after pembrolizumab therapy according to the Eastern Cooperative Oncology Group Stage Perfor-
mance Status (ECOG PS). Moreover, univariate and multivariate analyses were carried out to detect
prognostic factors. In our cohort, 63.7% of patients had an ECOG PS of 0–1. Regarding response
rate, 31.8% of patients had a partial response (PR), 19.3% had stable disease (SD) and 23.9% had
progression disease. On the other hand, patients with ECOG PS ≥ 2 showed a significantly lower
rate of PR and SD to pembrolizumab than patients with a PS of 0–1. The rate of response, median
overall survival (OS) and progression-free survival (PFS) were significantly higher in patients with
ECOG PS 0–1 than in those with ECOG PS ≥ 2. In the current study, we found ECOG PS as the only
independent predictor of OS and PFS. Due to the ECOG PS scale being a subjective parameter, other
tools are needed to identify treatment effectiveness to each patient.

Keywords: pembrolizumab; non-small-cell lung cancer; Eastern Cooperative Oncology Group
Performance Status (ECOG PS)

1. Introduction

Immune checkpoint inhibitors (ICIs) play a key role in the treatment of non-small-cell
lung cancer (NSCLC), showing successful results in patients with an advanced stage of this
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disease [1–4]. Currently, there are three ICIs, which have been approved by the Foods and
Drug Administration (FDA) and the European Medicines Agency (EMA) for the treatment
of stage IV NSCLC; atezolizumab [5] and pembrolizumab [6,7] have been approved for
first-line treatment of metastatic NSCLC and atezolizumab and nivolumab for patients
with locally advanced or metastatic NSCLC with progression after prior chemotherapy.

The role of immunotherapy has changed the approach to metastatic NSCLC [6,8,9].
The KEY-NOTE-024 clinical trial [6], conducted in patients with metastatic NSCLC and
high PD-L1 expression levels (≥50%), showed the best results reported to date in terms
of response rate, progression-free survival (PFS) and overall survival (OS). As a result,
pembrolizumab has become the standard treatment of NSCLC for newly diagnosed patients
with PD-L1 expression levels ≥ 50% and without EGFR (epidermal growth factor receptor)
or ALK (anaplastic lymphoma kinase) positive mutations.

The strict inclusion criteria in clinical trials can sometimes make it difficult to extrap-
olate their results into actual clinical practice. In real life, approximately 30–40% [10] of
patients with NSCLC have a PS of 2 at the time of diagnosis. However, this subgroup of
patients was excluded from most of the randomized clinical trials (RCTs) evaluating ICIs
in NSCLC [6,8,9]. Recently, results of a single-arm phase II trial [11] conducted in patients
with NSCLC and a PS of 2 who received pembrolizumab as monotherapy showed worse
outcomes compared with those obtained in the KEYNOTE-024 trial. Different results in
terms of PFS, OS and response rate have been found across several real-world studies
which enrolled 20–40% of PS 2 patients [12–16].

The aim of this retrospective study was to evaluate the influence of performance status
on the clinical outcomes of pembrolizumab monotherapy as first-line treatment for patients
with advanced or metastatic NSCLC in a real-world setting (effectiveness).

2. Materials and Methods
2.1. Study Design and Patients

We performed a single-center retrospective observational study of the use of pem-
brolizumab in a tertiary hospital of the Public Health System of Andalusia, Spain.

Inclusion criteria: all the patients who received pembrolizumab monotherapy (200 mg
intravenous every three weeks) as first-line treatment for advanced NSCLC with a PD-
L1 (Programmed Death-Ligand 1) tumor proportion score (TPS) ≥ 50% and negative
mutations of EGFR/ALK between January 2017 and June 2020, with a follow-up cutoff
established at 31 May 2021.

The study was designed in accordance with the Strengthening the Reporting of Obser-
vational Studies in Epidemiology (STROBE) reporting guidelines.

2.2. Study Variables and Analysis

The following variables were collected:

• Demographic data—patients’ age and sex.
• History of smoking.
• Diagnostic and treatment data—tumor histology, presence or absence of brain metasta-

sis, disease stage and ECOG PS at the beginning of pembrolizumab treatment, PD-L1
TPS and reasons for the end of treatment.

• Effectiveness variables—response to the treatment considered as complete response
(CR), partial response (PR), stable disease (SD), disease progression (DP) or unknown,
overall survival (OS; months) and progression-free survival (PFS; months).

To perform the effectiveness analysis, we calculated the objective response rate to
the treatment including CR and PR, OS (considered as the time between initiation of
immunotherapy and date of death from any cause) and PFS (calculated as the time between
the start of pembrolizumab and date of progression or death from any cause).

Additionally, we conducted a comparative analysis of treatment response (PR, SD
and PD), according to ECOG PS at the beginning of treatment (PS of 0–1 vs. PS ≥ 2) and
PD-L1 TPS (PD-L1 TPS ≥ 90% vs. < 90%). A univariate analysis was used to detect possible
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prognostic factors of OS and PFS (based on gender, age (<70 and ≥70 years), ECOG, tumor
histology, PD-L1 TPS and the presence of brain metastasis), with the aim of performing a
multivariate analysis.

The data and treatment information were obtained from the oncology pharmacy
database and digital clinical records in the hospital.

2.3. Statistical Analysis

Continuous variables were expressed with measures of central tendency (mean or me-
dian) and measures of dispersion (standard deviation or inter-quartile range). Categorical
variables were summarized with frequencies and percentages. The Mann–Whitney U test
or Student’s t-test were used to compare continuous variables and Fischer’s exact test for
categorical variables. Kolmogorov–Smirnov was used to test for the normality of data.

The probability of survival was estimated using the Kaplan–Meier method. Patients
that did not experience the event (death and/or progression) before the end of the study
were censored. We developed a multivariate analysis that identified the role of ECOG
PS as a prognostic factor of OS and PFS. Univariate analysis was performed using the
long-rank test to know the relationship between each of the variables and OS and PFS.
Subsequently, the Cox proportional-hazards model was performed with those variables that
had shown statistical significance in the univariate analysis. Hazard ratios and associated
95% confidence intervals were calculated with the Cox proportional-hazards model

The statistics program SPSS® 24.0 was used and the threshold for statistical signifi-
cance was established at a p < 0.05.

2.4. Ethics

In accordance with the Organic Protection of Data Law 15/1999, of 13 December
(OPDL), and in order to protect patient’s confidential data, patients were identified by a
corresponding numerical code. So, it was not necessary to obtain informed consent.

3. Results
3.1. Baseline Characteristics of the Study Population

A total of 88 patients were included in the study. Demographic and clinical charac-
teristics are detailed in Table 1. The median age was 66 years (range of 46–85), most of
the patients were males (78.4%) and were or had been smokers (90.9%). Predominant
histology was adenocarcinoma, present in 68.2% of patients. A total of 4.5% of patients
presented other histological subtypes (three with pleomorphic NSCLC and one patient
with pulmonary sarcomatoid carcinoma). All patients had unresectable disease, most of
them had stage IV disease (97.7%) and 15.9% had brain metastasis. A total of 63.7% of
patients had an ECOG PS of 0–1 at the beginning of pembrolizumab treatment and the rest
of patients had an ECOG ≥ 2, of which 7 patients had an ECOG of 3. A total of 29.5% of
patients had a PD-L1 expression level ≥ 90% of tumor cells.

Table 1. Baseline demographic and clinical characteristics of patients.

Characteristics Values, n (%)

Sex
Male 69 (78.4)

Female 19 (21.6)

Age median (range), y 67 (46–85)

Smoking history
Yes 80 (90.9)
No 8 (9.1)
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Table 1. Cont.

Characteristics Values, n (%)

Histology
Adenocarcinoma 60 (68.2)

Squamous 18 (20.5)
NSCLC poorly differentiated 6 (6.8)

Others 4 (4.5)

Disease stage
IIIB 2 (2.3)
IV 86 (97.7)

Brain metastases
Yes 14 (15.9)
No 74 (84.1)

ECOG PS
0 18 (20.5)
1 38 (43,2)
2 25 (28.4)
3 7 (8.0)

PD-L1 TPS%
<90% 62 (70.5)
≥90% 26 (29.5)

NSCLC, non-small-cell lung cancer; ECOG PS, Eastern Cooperative Oncology Group performance status; PD-L1,
programmed death ligand 1; TPS, tumor proportion score.

No statistically significant differences were found in baseline demographic and clinical
characteristics among patients with an ECOG PS of 0–1 and an ECOG PS ≥ 2 (Table 2).

Table 2. Baseline demographic and clinical characteristics of patients according to ECOG PS.

Characteristics ECOG 0–1 n (%) ECOG ≥ 2 n (%) p-Value

Sex
0.304Male 42 (75) 27 (84.4)

Female 14 (25) 5 (15.6)

Age median (range), y 66.8 (46–84) 66.1 (49–85) 0.68

Smoking history 50 (89.3) 30 (93.8) 0.483

Histology

0.331
Adenocarcinoma 41(73.2) 19 (54.4)

Squamous 11 (19.6) 7 (21.9)
NSCLC poorly differentiated 2 (3.6) 4 (12.5)

Others 2 (3.6) 2 (6.3)

Disease stage
0.582IIIB 1 (1.8) 1 (3.1)

IV 55 (98.2) 31 (96.9)

Brain metastases
0.607Yes 8 (14.3) 6 (18.8)

No 48 (85.7) 26 (81.3)

PD-L1 TPS%
0.453<90% 41(73.2) 21 (65.6)

≥90% 15 (26.8) 11 (34.4)
ECOG PS, Eastern Cooperative Oncology Group performance status; PD-L1, Programmed Death-Ligand 1; TPS,
tumor proportion score.

3.2. Pembrolizumab Outcomes in the Overall Population

All patients included in the study received at least one cycle of Pembrolizumab. The
median number of cycles administered was six (range, 1–49).
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Regarding the response to the treatment, no patients achieved complete response,
31.8% of patients had partial response (PR), 19.3% had stable disease (SD) and 23.9% of
patients showed disease progression (Table 3).

Table 3. Treatment outcomes in the overall population.

Response N (%)

CR -
PR 28 (31.8)
SD 17 (19.3)
PD 21 (23.9)
NE 22 (25.0)

CR, complete response; PR, partial response; SD, stable disease; PD, progressive disease; NE, not evaluated.

Tumor response could not be assessed in 25.0% of patients due to death or clinical
progression before first evaluation (censored).

At the study cutoff date, with a median follow-up time of 23 months, 27 patients
(30.7%) were alive and 71 patients (80.7%) had progressed. The median PFS (Figure 1a)
was 3.9 months (95% CI, 2.3–5.6) and the estimated percentage of patients who did not
have disease progression at 6 and 12 months was 27% and 24%, respectively. The median
OS (Figure 1b) was 7.9 months (95% CI, 1.2–14.6) and the estimated percentage of patients
who were alive at 6 and 12 months was 45% and 36%, respectively.
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3.3. Results of Pembrolizumab according to ECOG PS

Table 4 includes the rates of partial response and stable disease according to ECOG PS
(0–1 vs. ≥2). Patients with a PS ≥ 2 showed a significantly lower rate of partial response
(5.7% vs. 26.1%; p = 0.014) than patients with a PS of 0–1. Based on PD-L1 expression levels,
similar rates of PR and SD were found in patients with PD-L1 expression levels ≥ 90% and
< 90% (34.6% vs. 30.6%, p = 0.71, and 19.2% and 19.4%, p = 0.99, respectively).

Table 4. Treatment outcomes according to ECOG PS.

Response ECOG PS 0–1 ECOG PS ≥ 2

PR, n (%) 23 (26.1) 5 (5.7)
SD, n (%) 16 (18.2) 1 (1.1)
PD, n (%) 11 (12.5) 10 (11.4)

PR, partial response; SD, stable disease; PD, progressive disease.
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Median PFS and OS (Figure 2) were significantly higher in patients with an ECOG
PS of 0–1 compared with those with an ECOG PS ≥ 2 (18.9 vs. 2.0 months, p < 0.001, and
9.6 vs. 1.6 months, p < 0.001, respectively).
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In the univariate analysis of PFS and OS (Table 5), the rest of the variables analyzed
(sex, age (<70 vs. ≥70 years), histology (adenocarcinoma vs. non-adenocarcinoma), brain
metastasis (yes vs. no) and PD-L1 TPS (≥90% vs. <90%)) did not show statistically signifi-
cant differences according to ECOG PS. The median OS and PFS were higher in women
than in men; however, this difference did not reach statistical significance. Significant
histological differences were detected between women and men; 94.7% of women had
adenocarcinoma NSCLC, compared with 60.9% of men (p = 0.005). In addition, no women
had sarcomatoid or poorly differentiated NSCLC subtype. The rest of the baseline clinical
characteristics were similar between both sexes.

Table 5. Univariate analysis of progression-free survival and overall survival.

Progression Free Survival Overall Survival
Variable Median (95% CI) HR (95% CI) p-Value Median (95% CI) HR (95% CI) p-Value

Sex
0.75 (0.42–1.34) 0.33 0.64 (0.33–1.23) 0.175Female 9.06 (1.72–4.98) 18.9 (4.4–33.9)

male 3.2 (1.41–4.98) 7.03 (4.56–9.47)

Age
0.96 (0.59–1.56) 0.86 0.98 (0.59–1.65) 0.965<70 3.76 (1.33–6.21) 7.9 (0–17.3)

≥70 3.9 (0.71–7.09) 7.03 (1.94–12.13)

Smoking history
0.775 (0.33–1.79) 0.538 0.69 (0.27–1.71) 0.42Yes 3.7 (2.08–5.44) 7.03 (2.03–12.04)

No 4.4 (0–14.7) 10.8 (0–28.3)

ECOG PS
0.25 (0.16–0.42) <0.001 0.23 (0.13–0.38) <0.0010–1 9.57 (7.82–11.32) 18.9 (11.77–26.03)

ECOG ≥ 2 1.63 (0.99–2.28) 2.0 (0.11–3.89)

Histology
0.79 (0.48–1.31) 0.36 0.73 (0.43–1.23) 0.238Adenocarcinoma 4.4 (2.48–6.32) 9.47 (0.19–18.74)

Non-adenocarcinoma 2.1 (0.46–3.74) 5.9 (0.67–11.3)

PD-L1 TPS
0.77 (0.46– 1.28) 0.32 0.75 (0.44–1.28) 0.283<90% 4.1 (2.29–5.9) 9.47 (1.26–17.67)

≥90% 3.27 (0–7.8) 5.3 (0–11.17)

Brain Metastasis
0.70 (0.38–1.29) 0.25 0.62 (0.33–1.17) 0.139No 4.23 (1.98–6.48) 10.47 (3.52–17.42)

Yes 3.2 (1.12–5.28) 4.1 (2.33–5.87)

HR, hazard ratio; ECOG PS, Eastern Cooperative Oncology Group performance status; PD-L1, programmed cell death ligand 1; TPS, tumor
proportion score.
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Multivariate analysis adjusted by sex, age (<70 and ≥70 years), smoking habit, adeno-
carcinoma histology (yes vs. no) and presence of brain metastasis confirmed that the ECOG
PS was the only independent predictor of PFS (HR = 0.25 (95% CI, 0.16–0.42); p < 0.001)
and OS (HR = 0.23 (95% CI, 0.14–0.39); p < 0.001) in our cohort of patients.

4. Discussion

In this study, we present the clinical outcomes of pembrolizumab monotherapy as
first-line treatment for patients with advanced or metastatic NSCLC in a real-world setting.
The results obtained in our study are far from reaching those obtained in the KEYNOTE-
024 study [6,17]. The median PFS (almost 6 months lower than expected) and OS, which
did not reach 8 months, may raise questions about the benefit of immunotherapy in the
treatment of NSCLC in real life. This aspect could be explained by the differences detected
between patients included in our study and those included in the clinical trial. Baseline
characteristics of patients enrolled in our study, related to sex, median age, patients with
squamous histology and presence of brain metastasis, were comparable to those included
in the pivotal clinical trial. However, while 34.6% of patients in our study had a PS ≥ 2, the
KEYNOTE-024 study only included PS 0–1 patients. Despite the fact that approximately
34% of patients with NSCLC had a PS ≥ 2 at diagnosis [18], solid data on the benefit of ICIs
in patients with an ECOG PS ≥ 2 are currently lacking because these patients had been
excluded from RCTs. To date, we have only the results of the phase 2 clinical trial PePS2 [11]
that evaluated the benefit of pembrolizumab in a selected population of 60 patients with
advanced NSCLC and a PS ≥ 2. Nevertheless, the study population was heterogeneous,
including patients treated with pembrolizumab in first and subsequent lines of therapy
and with PD-L1 expression levels <50% and ≥50%. Only 40% of the patients included in
this study received pembrolizumab as first-line treatment, while the remaining patients
receive it in later lines. Besides this and unlike our study, there were patients treated
with pembrolizumab in first-line treatment with a PD-L1 TPS < 50%, which makes the
comparability with our results difficult. According to our findings, the median OS and
PFS in patients treated with pembrolizumab in a first-line setting were shorter than in the
KEYNOTE-024 and KEYNOTE-042 clinical trials [6,9] (7.9 and 4.3 months, respectively),
but even so, the results of these studies were better than ours. With respect to the results
based on PD-L1 expression levels, regardless of the line of therapy received, median OS
and PFS were 14.6 and 12.6 months, respectively. Baseline characteristics of patients were
similar to ours, although the proportion of men in our study was higher (55% vs. 75%).

Another retrospective study, focused on PS 2 patients treated with pembrolizumab
in a first-line setting, showed results consistent with ours, with median PFS and OS of
2.4 and 3 months, respectively [19]. On the other hand, based on progression-free rate
(PFR) at six months after beginning of treatment, authors categorized pembrolizumab
outcomes according to three different scenarios: (i) optimistic scenario (6-month PFR of
60%), corresponding to the outcome observed in patients with an ECOG PS of 0–1 in the
KEYNOTE-024 randomized trial; (ii) intermediate scenario (6-month PFR of 45%), corre-
sponding to the outcome observed in patients with ECOG PS 2 treated with carboplatin
plus pemetrexed; (iii) pessimistic scenario (6-month PFR of 30%), corresponding to the
outcome observed in patients with ECOG PS 2 treated with single-agent pemetrexed. In
this study, the 6-month PFR was 27%, corresponding with the most pessimistic scenario.
However, these results should not be extrapolated to all patients with a PS of 2 because
some patients obtain lasting responses and even improve PS after treatment [12,19]. In
addition, in this study, patients with a PS of 2 due to comorbidities had a significantly
better prognosis than patients whose poor PS was determined by the disease burden.

The retrospective study carried out by Sehgal et al. [20] included 74 patients with
advanced NSCL treated in monotherapy with pembrolizumab. The purpose of this study
was to determine the influence of PS on PFS and OS. The proportion of patients with
PS ≥ 2 was similar to our study (39.2%) and they identified this variable as an independent
predictor of PFS and OS. Median PFS and OS in PS ≥ 2 patients, compared with PS 0–1
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patients, were 2.3 vs. 7.9 months and 4.1 vs. 23.2 months, respectively. As in the PePS2
clinical trial [11], this study included patients treated with pembrolizumab beyond the first
line (27.0%) and with a PD-L1 expression level < 50% and ≥ 50%.

Friedlaender et al. [21] found similar results in a population of 302 patients with
advanced NSCLC and PD-L1 expression ≥ 50% treated with pembrolizumab, but including
first and subsequent lines of treatment. Median OS in PS ≤ 1 patients was not reached,
probably due to an insufficient follow-up period (8.6 months).

Additionally, we have found some studies focused on patients with PD-L1 ≥ 50%
treated in monotherapy with pembrolizumab in first-line setting, such as those in our
work. The study published by Frost et al. [10] showed a significantly lower PFS and OS
in PS ≥ 2 patients (2.2 and 6.6 months, respectively) with a proportion of patients with a
PS ≥ 2 of 24.8%. As a limitation of this study, it should be mentioned that the median age
and proportion of patients with squamous histology were significantly higher in patients
with a PS ≥ 2 than in patients with a PS of 0–1, which could have influenced the results.
In contrast, in our cohort, there were no statistically significant differences between these
two subgroups of patients. In the study conducted by Alessi et al. [20], a low proportion of
PS = 2 patients were included (16.7%), but also median PFS and OS were shorter in patients
with PS = 2 (4 and 7.4 months, respectively). In this study, baseline characteristics were
balanced according to PS.

Regarding the response rate, inconsistent results have been obtained across different
studies. In our study, no patients had a complete response and the partial response rate
(PRR) in the overall population was slightly lower than in the KEYNOTE-024; we also
found a significant decrease in PRR in patients with a PS ≥ 2. In other studies, the objective
response rate (partial plus complete response) in PS ≥ 2 patients ranged between 17.9%
and 45% [12,20–23]. In contrast with our results, most authors have not found significant
differences according to PS [12,20,23], with the exception of Alessi et al. [22], who detected
a significantly poorer objective response rate in patients with a PS of 2 (43.1 vs. 25.6%),
although this variable in our cohort with a PS ≥ 2 was notably lower.

Therefore, despite the heterogeneous population included in the different studies,
available evidence suggests that PS is a determinant factor in the benefit of pembrolizumab
in patients with advanced NSCLC. Pembrolizumab has been evaluated in randomized
clinical trials in patients with a PS of 0–1 exclusively. However, regulatory agencies have
approved pembrolizumab independently of PS. Therefore, most clinical practice guidelines
recommend pembrolizumab in first-line settings in patients with PD-L1 ≥ 50% without
considering ECOG PS. The latest ESMO guideline limits the use of pembrolizumab in first
line to an ECOG PS of 0–1 with a level IA recommendation [24]. For PS ≥ 2, carboplatin-
based or single-agent chemotherapy are recommended, independently of PD-L1 expression
and ICIs are mentioned as an option in this subgroup of patients, but with a level IIIB
recommendation, due to lack of data/evidence.

ECOG PS is a subjective parameter that categorizes patients with very different
characteristics. Each level of the scale can include a very heterogeneous patient population.
Two physicians could categorize the same patient with a different PS or patients-reported
PS could differ from physician-reported PS. This scale does not consider aspects such
as age, tumor burden, comorbidities, fragility or polypharmacy separately. Because of
the high interindividual variability inherent to the ECOG scale [10], it is essential, when
establishing criteria for access to treatments, to incorporate other parameters that provide
a better approach to the analysis of the benefit of these therapies. Therefore, it should be
necessary to incorporate, together with the ECOG, other tools, such as a frailty index that
assesses the patient’s intrinsic comorbidities, and it would be necessary to design studies
aimed to correctly define this subpopulation and establish the characteristics of the patients
who could clearly benefit from this therapy.

As a limitation of this study, its single-center character should be noted, which made
the number of patients who have received treatment limited. However, this number is in
accordance with other studies or even higher. We could also mention the inherent limita-
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tions in the retrospective design of the study, with the potential risk of bias that this may
entail. We included a low proportion of patients with other histologies, which have been
related to worse prognostic. This could explain the worse results of pembrolizumab in the
overall population compared with other studies. Nevertheless, non-significant differences
were found in histologic subtypes according to ECOG and the univariate/multivariate
analyses did not identify this aspect as a prognostic factor in our patients.

Despite these limitations, our results are consistent with other retrospective studies,
in which there seems to be an association between performance status and response to
treatment. This denotes the importance of identifying which profile of patients could best
benefit from the treatment with pembrolizumab. In contrast with other published studies,
we included a selected population and balanced characteristics according to ECOG that
allowed predicting the effect of PS.

5. Conclusions

In conclusion, outcomes of pembrolizumab treatment for advanced NSCLC in a
first-line setting in our study were considerably worse than those in the KEYNOTE-024
and other real-world life studies. PS was the single independent predictor of OS and PFS
recognized in our study and, in the same way, patients with a PS ≥ 2 also had a significantly
lower response to pembrolizumab. To determine the real benefit of ICIs in patients with a
PS ≥ 2, this subgroup of patients should be studied in RCTs. Because the ECOG PS scale is
a subjective parameter, other tools are needed to analyze the PS of patients more precisely
and to provide optimal treatment to each patient.
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