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COPD patients with non-small
cell lung cancer respond better to
anti-PD-(L)1 immune checkpoint
inhibitors

Augustin Boudoussier?, Iban Larrouture?, Pauline Henrot®, Rémi Veillon?, Claire Bardel*,
Camille Chautemps?, Charline Caumont’, Pierre Schilfarth, Michael Duruisseaux®*> &
Maeva Zysman™.6>

In studies evaluating the efficacy of anti-programmed cell death 1/ligand 1 immune checkpoint
inhibitors (anti-PD-(L)1) among patients with non-small cell lung cancer (NSCLC), smokers tend to
have better clinical outcomes than non-smokers. However, it is unclear whether NSCLC patients with
co-existing chronic obstructive pulmonary disease (COPD) have better clinical outcomes than patients
without COPD, regardless of smoking history. The potential correlation of COPD with an improved
response to anti-PD-(L)1 was examined in a large cohort of patients with available pulmonary function
test results. Patients with stage IV NSCLC who received a minimum of two doses of anti-PD-(L)1
across various treatment lines from 2015 to 2021 were enrolled. Among the 387 patients, pulmonary
function test (PFT) data were available for 234 (61%), 139 (59%) of whom had spirometry diagnosed
COPD. A retrospective analysis was conducted to evaluate overall survival (OS) and progression-free
survival (PFS) based on the presence or absence of COPD. In the univariate analyses, both PFS and OS
significantly improved among patients with COPD, compared with patients who did not have COPD
(HR 0.71, 95% Cl 0.56-0.89 for PFS; HR 0.69, 95% Cl 0.52-0.92 for OS), regardless of smoking status. In
the multivariate analyses, PFS and OS remained superior among patients with COPD (HR 0.66, 95% ClI
0.51-0.85 for PFS; HR 0.63, 95% Cl 0.47-0.85 for OS). Additionally, patients with milder COPD (GOLD
1/2 vs. 3/4) had better clinical outcomes than patients with more severe disease. However, neither lung
distension (defined as a total lung capacity > 120%) nor pre-COPD status (defined as a diffusing capacity
of lung for carbon monoxide <70%) had a significant impact on PFS or OS. Our study, conducted in

the largest cohort with available PFT data to date, showed that COPD was associated with improved
survival outcomes among patients with stage IV NSCLC who received anti-PD-(L)1 treatment,
regardless of smoking history. The differences were mainly driven by mild and moderate obstruction
(GOLD 1 and 2). The dysregulated PD-1/PD-L1 expression that occurs in COPD may offer insights into
the different outcomes and thus warrants further investigation.

Keywords Chronic obstructive pulmonary disease, Non-small cell lung cancer, Immune checkpoint
inhibitors, Progression-free survival, Overall survival

Chronic obstructive pulmonary disease (COPD) is a major public health problem that affects 251 million people
worldwide!. According to the World Health Organization, it is the third leading cause of death. Many studies
have highlighted the risk factors shared by COPD and lung cancer, especially cigarette smoking, and the common
pathogenetic pathways (e.g., aberrant immune function, epigenetic changes, oxidative stress, and impaired DNA
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repair as a result of exposure to inhaled particles)?. However, COPD increases the risk of lung cancer by 4- to
6-fold, independent of tobacco use and age, both of which worsen the prognosis®.

Several studies regarding anti-programmed cell death 1/ligand 1 immune checkpoint inhibitor (anti-PD-(L)1)
efficacy in patients with non-small cell lung cancer (NSCLC) have shown a higher response rate in smokers*~. In
contrast, only four observational retrospective studies, based on data from 19 to 65 COPD patients, have shown
improvements in progression-free survival (PFS) among COPD patients with NSCLC receiving anti-PD-(L)1
treatment; there are conflicting data regarding overall survival (OS). A limitation of these studies was that they
did not include data from comprehensive pulmonary function tests (PFTs). Moreover, they often used composite
criteria, such as smoking status and/or respiratory symptoms and/or emphysema, to diagnose COPD’~1°. Only
one study, based on comprehensive spirometry evaluations but with a limited sample size of 59 COPD patients
with NSCLC, revealed a negative correlation between airflow obstruction and PES or OS; the hazard ratio (HR)
for disease progression or death was 0.50 (95% CI, 0.31-0.79), and the HR for death was 0.45 (95% CI, 0.26-
0.78)1°. Explorations beyond simple spirometry parameters can provide insights concerning the role of COPD
severity in NSCLC patients. For instance, as airflow limitation due to COPD worsens, gas trapping and thoracic
hyperinflation occur. However, the impact of thoracic hyperinflation on the response to anti-PD-(L)1 therapy
in lung cancer remains unexplored. An additional risk factor for the development of COPD, included in the
definition of pre-COPD, is a reduced diffusing lung capacity for carbon monoxide (DLCO)!!.

We conducted a large retrospective study to examine the association between the presence of COPD, as
delineated by spirometric parameters, and the clinical outcomes of NSCLC patients undergoing treatment
with anti-PD-(L)1. We hypothesised that a more complete assessment of lung function parameters in COPD,
including total lung capacity (TLC) and DLCO, would offer valuable predictive insights concerning the response
to anti-PD-(L)1 therapy in patients with NSCLC.

Methods

Patients

This monocentric retrospective study was conducted within the respiratory department of the University
Hospital of Bordeaux. Patients with advanced NSCLC who received anti-PD-(L)1 therapy, either in combination
with chemotherapy or as monotherapy, from January 1, 2015, to January 1, 2021, were consecutively enrolled.
Patients enrolled in experimental protocols involving anti-PD-(L)1 and patients who received only a single
dose of the medication were excluded from the analysis. Follow-up continued until death, loss to follow-up
(defined as a lack of visits for at least 6 months), or the end of the follow-up period. Data regarding clinical and
pathological characteristics, as well as treatment history, were extracted from a detailed review of the patients’
medical records.

COPD patients were considered as such when they met either of the following criteria: (1) a documented
diagnosis of COPD based on available spirometry prior to inclusion, or (2) identification as COPD patients in
their medical records. The presence of COPD was determined by spirometry utilising the post-bronchodilation
forced expiratory volume in 1 s (FEV1)/forced vital capacity (FVC) ratio, with a threshold of <0.70. The airway
obstruction severity was assessed using the GOLD criteria for spirometry, based of post-bronchodilation FEV1:
mild when FEV1280% predicted value, moderate when 50% < FEV1<80% predicted value, severe when 30%
< FEV1<50% predicted value and very severe when 30% < FEV1 predicted value'?. In addition to spirometry
results, we gathered data regarding other relevant lung function parameters. Hyperinflation was defined as
a TLC>120%, and a reduced lung diffusing capacity was defined as a DLCO <70%. These parameters were
included to provide an assessment of pulmonary function that was more comprehensive than airflow obstruction
alone!12,

Endpoints

The two primary endpoints were PFS (from the first day of anti-PD-(L)1 until progression or death) and OS
(from the first day of anti-PD-(L)1 until death or loss to follow-up) according to COPD status. The objective
response rate (ORR; percentage of patients achieving a complete response [CR] or partial response [PR] at
the first scan evaluation according to RECIST 1.1) was also investigated. The number of long-term responders
to anti-PD-(L)1, defined as patients continuing treatment after 2 years (including patients with temporary
interruptions or oligoprogression) was determined in each group. Additionally, PFS and OS were compared
among COPD patients, non-COPD smokers, and non-COPD non-smokers. The relationships of smoking status
with PES and OS, and the associations of cigarette consumption (measured in pack-years) with PFS and OS
outcomes, were investigated.

Statistical analysis

Statistical analyses were performed using R statistical software and GraphPad Prism V10. Continuous data are
presented as the median and interquartile range. The chi-squared test was used to compare categorical variables
across the following subgroups: age, sex, smoking habits, cell type, PD-L1 status, anti-PD-(L)1 type, treatment
modality, and anterior oncologic treatment. Fisher’s exact test was used to compare the number of lines of
treatment. Student’s t-test was used to compare the following continuous variables: number of pack-years,
performance status, and number of anti-PD-(L)1 doses. Univariate and multivariate analyses were performed
using Cox proportional hazards models to investigate risk factors associated with PFS and OS. HRs are reported
with 95% confidence intervals (CIs). The multivariate analysis was made with an adjustment on tobacco
consumption based on pack year quantity, age, performance status, number of lines of treatment, cell type.
The relationships of smoking intensity with clinical outcomes (PFS and OS duration) were assessed by Pearson
correlation analysis. Statistical significance was determined based on a two-sided P-value<0.05. Subgroup
analyses were conducted to explore the interactions of COPD status with various factors, including the number
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of pack-years, age, performance status, number of treatment lines, cell type, and PD-L1 status. The proportional
hazards assumption was checked by using the Schoenfeld residual methods.

Ethics

The study was conducted in accordance with French legislation and ethical codes; it complied with the protection
of personal health data and the protection of privacy as specified by Article 65-2 of the amended Data
Protection Act and general data protection regulations. Due to the retrospective nature of the study (number
CHUBX2020RE0275, Ethics committee, CHU Bordeaux, France) waived the need of obtaining informed
consent. The study design adhered to the STROBE guidelines.

Results

Patient characteristics

Of the 387 patients included in the study, 169 (43.6%) had physician diagnosed COPD (Fig. 1, Table S1). Among
them, 234 patients had spirometry and 139 (59.0%) had spirometry diagnosed COPD (Table 1). Patients with
COPD differed by having a higher cumulative tobacco exposure, receiving more lines of treatment, more
frequently receiving ICI monotherapy (as opposed to combination with chemotherapy), and a higher number
of ICI doses administered. The PFT results are detailed in Table 2. Briefly, 42 (30.2%) patients had mild COPD,
79 (56.8%) had moderate COPD, 15 (10.8%) had severe COPD, and 2 (1.4%) had very severe COPD. Only
11 (6.5%) patients had previously diagnosed COPD, with unavailable PFT data and no information regarding
airway obstruction severity. Nineteen (4.9%) patients had hyperinflation, and 145 (37.5%) patients had a reduced
DLCO. The median follow-up interval was 13 months. As expected, EGFR modifications were more frequent in
non-COPD population whereas KRAS mutations were more frequent among COPD ones (Table S2).

Primary endpoints

Significant improvements among COPD vs. non-COPD patients were identified based on differences in PFS
and OS, with HRs of 0.71 (95% CI 0.56-0.89) for PES and 0.69 (95% CI 0.52-0.92) for OS in univariate analysis
(Fig. 2a, b). These differences were not due to smoking status; PFS and OS were better among non-smoking
non-COPD than among smoking non-COPD (Suppl. Figure 1). Instead, subgroup analyses according to airway
obstruction severity showed that the differences were mainly driven by mild and moderate obstruction: patients
with GOLD 1 or GOLD 2 (FEV1/FVC<70% or the lower limit of normal, and FEV1>50%) status had a better
PFS compared with non-COPD patients (HR=0.61; 95% CI = [0.39;0.96] and HR=0.66; 95% CI [0.47;0.94]).
Similar trends were observed for OS (HR=0.66; 95% CI [0.47;0.94] and HR=0.66; 95% CI [0.47;0.94]). In

Patients treated with 10 (n=453)

Patients excluded (n=66) :
- Received only one dose (n=18)
- Inclusion in a clinical study (n=11)
- Treated for a mesothelioma (n=4)

- Treated for a SCLC (n=34)

Patients included in the study (n=387)

| |

COPD (n=169) Non COPD (n=218)

Fig. 1. Flow chart of patient inclusion. COPD chronic obstructive pulmonary disease, ICI immune checkpoint
inhibitor, SCLC small cell lung cancer.
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Non-COPD | COPD p value

Patients 96 138

Age 0.52
<65 years 55 (57.2) 62 (45.0)

> 65 years 41 (42.7) 76 (55.0)

Female 41 (32.7) 44 (31.9) 0.42
Smoking habits <0.01
Never-smoker 7(7.3) 1(0.7)

Ex-smoker 70 (72.9) 96 (69.6)

Current smoker 18 (18.8) 40 (29.0)

Pack-years, median (IQR) 35 (20-50) 40 (30-50) <0.01
Performance status, median (IQR) | 1 (1-2) 1(1-2) 0.78
Survival

PFS, median days (IQR) 167 (86-564) | 263 (109-667) | 0.01
OS, median days (IQR) 413 (164-779) | 494 (228-904) 0.01
Histological type 0.37
Adenocarcinoma 67 (69.8) 87 (63.0)

Squamous cell carcinoma 21(21.9) 38 (27.5.0)

Other NSCLC 7(7.3) 13 (8.7)

PDL-1 status 0.42
<1% 33 (34.4) 33 (23.9)

1-49% 24 (25.0) 36 (26.1)

> 50% 16 (16.7) 30 (21.7)
Undetermined 34 (35.4) 39 (28.2)

ICI drug® 0.43
Nivolumab 49 (51.0) 78 (56.5)
Pembrolizumab 31(32.3) 42 (30.4)
Atezolizumab 12 (12.5) 16 (11.6)

Durvalumab 3(3.1) 1(0.7)
Number of lines of treatment® 0.04
1 25(26.0) 20 (14.5)

2 53 (55.2) 91 (65.9)

3 16 (16.7) 23 (16.7)

4 1(1.0) 3(22)

>5 0(0.0) 0(0.0)
Treatment modality <0.01
ICI monotherapy 74 (77.1) 120 (86.9)

With chemotherapy 22 (22.9) 18 (13.0)

Number of ICI cure, median (IQR) | 10 (6-26) 12 (6-27) <0.01

Table 1. Demographic and clinical characteristics of patients with advanced-stage NSCLC with available
spirometry. Depending on their nature, data are presented as N, N (%) or median (IQR: Quartile 1 and 3
interval). COPD chronic obstructive pulmonary disease, ICI immune checkpoint inhibitor, NSCLC non-small
cell lung cancer, OS overall survival, PFS progression free survival. °1 missing data.

contrast, there were no differences for patients in the more severe COPD group (GOLD 3 and 4) with respect to
either PFS (HR=0.71; 95% CI [0.37;1.35]) or OS (HR=0.71; 95% CI [0.37;1.36]) (Fig. 2c, d).

Secondary endpoints

Current and former smokers had a better PFS than never-smokers (HR=0.39; 95% CI [0.25;0.60] and HR=0.42;
95% CI [0.28;0.64]), whereas OS was not significantly improved among current smokers (HR=0.64; 95%
CI [0.37;1.11]) or former smokers (HR=0.67; 95% CI [0.40;1.11]) (Fig. 3 and Suppl. Figure 2). There was a
marginally significant correlation between cigarette consumption in pack-year and PFS and there was no
correlation between cigarette consumption and OS (Suppl. Figure 3).

Neither a low DLCO (HR=1.49; 95% CI [0.99;2.24] and HR=1.29; 95% CI [0.76;2.17], respectively for PFS
and OS), nor hyperinflation (HR=0.89; 95% CI [0.51;1.57]; and HR=1.04; 95% CI [0.53;2.04], respectively for
PFES and OS)were associated with a worse prognosis) (Suppl. Figure 4).

The ORR was similar between the non-COPD and COPD groups (chi-squared =0.03; p=0.87). Among non-
COPD patients, 64 (29.3%) had progressive disease (PD), 106 (48.6%) had stable disease (SD), and 28 (12.8%)
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Non-COPD | COPD P value
Patients 218 138
COPD GOLD status®
GOLD 1 42
GOLD 2 79
GOLD 3 15
GOLD 4 2
Pulmonary function test
FEV1®
Volume (L), median 2.2 (1.6-2.6) | 1.8 (1.4-2.2) 0.52
Predicted value (%), median | 83 (68-96) 65 (54-79) <0.01
FEV1/FVC, median® 76 (73-80) 62 (56-67) <0.01
TLC!
Predicted value (%), median | 89 (74-102) | 99 (87-112) | <0.01
>120% 3(2.5) 16 (10.4) 0.13
>120% 113 (97.4) 137 (89.6)
DLCO®
Predicted value (%), median | 55 (44-71) 44.5 (34-59) | <0.01
<70% 59 (72.0) 86 (84.3) 0.041
>70% 23 (28.0) 16 (15.7)

Table 2. Pulmonary function tests and characteristics of patients with advanced-stage NSCLC with available
spirometry. Depending on their nature, data are presented as N, N (%) or median (IQR: Quartile 1 and

3 interval). COPD chronic obstructive pulmonary disease, GOLD global obstructive lung, FEV1 forced
expiratory volume in 1 s, FVC forced vital capacity, TLC total lung capacity, DLCO diftfusing capacity of the
lungs for carbon monoxide. *11 unavailable GOLD status. > FEV1 and FEV1/FVC available respectively in
121/218 and 158/169. 9TLC available respectively in 82/218 and 153/169. DLCO available respectively in
82/218 and 102/169.

had a partial response (PR). No patient had a complete response (CR), and data were unavailable for 20 (9.2%)
patients. Among COPD patients, 41 (24.3%) had PD, 93 (55.0%) had SD, and 21 (12.4%) had a PR. No patient
had a CR, and data were unavailable for 14 (8.3%) patients. Long-term responders tended to be more frequent
among COPD patients than among non-COPD patients, although the difference was not statistically significant:
(26 [15.4%] vs. 20 [9.2%]; p=0.06). Finally, there were no difference in either PFS or OS according to KRAS
G12C mutational status (not shown).

Multivariate analyses

Multivariate analysis, adjusted for smoking status, showed that coexisting COPD was independently associated
with a better PFS (adjusted HR=0.66; 95% CI [0.51-0.85]) and a better OS (adjusted HR=0.63; 95% CI [0.47-
0.85]). Multivariate Cox proportional hazards regression analyses showed that higher age and performans status
tended to be associated with a lower PFS and a better OS (Tables 3 and 4).

Discussion

Our study of the association between COPD and improved outcomes in patients with stage IV NSCLC receiving
anti-PD-(L)1, regardless of tobacco consumption, examined the largest cohort to date. The association was
particularly strong among patients with milder COPD. Consistent with literature reports of a reduction in
PFS of 44-50% in COPD patients vs. non-COPD patients, our results indicated a significant increase in OS
among COPD patients®'? and a better response among current smokers than among non-smokers®!?. Finally,
multivariate analyses adjusted for tobacco consumption supported a longer PFS and longer OS among COPD
patients. The chronic inflammation associated with COPD, not caused by smoking alone, may contribute to
the early stages of carcinogenesis'*!®. The immune system’s role in perpetuating the chronic inflammation in
COPD and in controlling tumour burden in lung cancer is well-established”*. However, the impact of COPD
on the immune microenvironment in lung cancer and its implications for anti-PD-(L)1 efficacy are unclear. A
previous study showed that in patients with GOLD1/2 COPD, an increased PD-L1 can prevent cigarette smoke-
induced sustained lung injury, leading to an exhausted immune phenotype that is more permissive to lung
cancer'®. Among patients with more severe stages of COPD, an overactive immune system may act as a barrier to
cancer development!®. We showed that patients with anti-PD-(L)1-treated NSCLC and mild to moderate airflow
obstruction had a better PFS and OS than either patients with normal lung function or patients with more severe
COPD. The high cost of anti-PD-(L)1 treatment and the non-negligible toxicity of these drugs support targeting
for a population most likely to benefit from such treatment. A reliable predictor of the anti-PD-(L)1 response has
not been established (including PD-L1 expression and tumour mutation burden)'’~!%, although it would help
physicians to identify patients with advanced lung cancer who are likely to be anti-PD-(L)1 responders.

Scientific Reports |

(2025) 15:17145 | https://doi.org/10.1038/s41598-025-02251-0 nature portfolio


http://www.nature.com/scientificreports

www.nature.com/scientificreports/

A

@

t_ Strata +§ Strata
t 10-COPD 3@_ 10-COPD
> JE ~- coro > #i‘. ~+- corp
a b g a -== e
= ; = TN
] & . .
: #“w*&}* g ey TP
@ P - @ : R
P £ 0.0035 Yook - - o P =0.0095 ;
HR =0.71 (95% CI 0.56-0.89) HR = 0.69 (95% CI 0.52-0.92)
Follow up time (days) Follow up time \da;s)
Number at risk Number at risk
-] -
3 g
& ’ a
1001 €0 00 1 Q 1500 00
Follow up time (days) Follow up time (days)
C . D
1.00 a n>-COPD 1.00 1
E GOLD1
o -+ Gownz 2 ’
?0 75 - GOLD 34 %‘D ] i -+ GOLD 34
4 o 3 5 .
o + ] 1
2 b £ W
5050 gy 5050
g 3 w» ;2( 0 :
c = —0—’—:.:;_‘—-—‘
H H+—4 } + 2 L e, +
025 025
0.00 0.00
[] 500 1000 1500 2000 2500 [ 500 1000 1500 2000 2500
Follow up time (days) Follow up time (days)

Fig. 2. Survival curves for progression-free survival (PFS) and overall survival (OS) among chronic
obstructive pulmonary disease (COPD) vs. non-COPD (A, B), and according to airflow obstruction severity
(C, D). Dotted lines indicate median survival time. COPD chronic obstructive pulmonary disease, GOLD
global obstructive lung disease, HR hazard ratio.

Among our cohort of 387 patients, 139 had airflow obstruction; previous studies included only 60, 65, and 19
COPD patients, diagnosed based on composite criteria of spirometry, symptoms, or radiological characteristics’ ™.
Only a Korean study had systematic spirometry data for all 59 COPD patients. Nevertheless, 85% of those
patients had a PD-LI status>50%, which could have favoured an anti-PD-(L)1 response. Furthermore, the
COPD group had fewer previous lines of treatment than the non-COPD group!?. Our study was able to clearly
show that, independent of smoking, patients with anti-PD-(L)1-treated NSCLC and coexisting spirometry-
defined COPD, especially mild to moderate COPD, had a longer PFS and longer OS. If patients lacking PFT
data are regarded as non-COPD, this classification would reinforce our finding of better survival among COPD
patients. Additionally, the large number of patients in our study allowed us to identify a better OS among COPD
patients, whereas in previous studies the number of patients and the follow-up period were both insufficient to
allow statistical analyses of significance’~. Only one study found a better OS among COPD patients; however,
PFTs were not available for each patient!’. In the present study, we also evaluated whether the lower PFS and
OS in non-COPD patients were explained by non-smokers, who are less responsive to anti-PD-(L)1%!3, thus
favouring a worse clinical outcome for the non-COPD group. Intriguingly, non-COPD smokers had a lower
OS and PFS. Additionally, in the multivariate analysis adjusted for smoking status, COPD was independently
associated with a better PFS and better OS.

Our study also identified a link between the severity of airway obstruction and clinical outcome: a milder
obstruction was associated with a better outcome, as previously reported. For instance, Shin et al. found that only
patients with mild COPD had a significantly improved PES and OS. This may be related to the immune system,
which is an essential barrier to tumour development, and to the larger increase in PD-L1 in patients with milder
vs. more severe COPD', such that patients with mild COPD would derive the greatest benefit from anti-PD-
(L)1 treatment. Furthermore, long-term responders tended to be more frequent among COPD patients.

An analysis of potential relationships between PFT parameters, such as TLC and DLCO, and pre-COPD
status did not reveal any significant differences!!. This may have been due to the limited availability of data:
TLC and DLCO measurements were only available for half of the cohort. Alternatively, although individuals
with pre-COPD are at risk of developing airflow obstruction over time, some of these patients will not undergo
disease progression to that stage?’. Using an emphysema quantification radiologic score, Noda et al. showed that
the coexistence of emphysema with lung cancer predicted the efficacy of anti-PD-(L)12!. Nevertheless, TLC is
an indirect marker of emphysema. Further research is needed to better define the characteristics of emphysema
that contribute to an anti-PD-(L)1 response. Finally, there was no significant difference in the ORR of the two
groups in our study. This finding contrasts with the findings of a Korean study, in which the ORR was higher in
the COPD group than in the non-COPD group. The disparity in these findings warrants further exploration.
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Fig. 3. Risk factors for clinical outcomes as determined by multivariate Cox proportional hazards regression.
Forest plots of the hazard ratios (A) for PFS and (B) for OS. COPD chronic obstructive pulmonary disease,

NSCLC non-small cell lung cancer, PDLI programmed death ligand 1, PS performans status.
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HR (95% CI) p-value
COPD 0.66 (0.51-0.85) | 0.003
Age 1.02 (1.00-1.05) | 0.06
Smoking (pack-year) 0.78 (0.46-1.33) | 0.12
Performans status 1.1 (0.85-1.21) |0.10
Number of lines 1.00 (0.99-1.01) | 0.4
Histology (adenocarcinoma as reference) | 0.90 (0.73-1.17) | 0.23

Table 3. Cox model of factors associated with progression free survival. COPD chronic obstructive pulmonary
disease, HR hazard ratio, CI confidence interval.

HR (95% CI) P-value
COPD 0.63 (0.47-0.85) | 0.007
Age 1.04 (0.98-1.09) | 0.10
Smoking (pack-year) 0.88 (0.65-1.27) | 0.23
Performans status 1.15(0.75-1.32) | 0.22
Number of lines 1.00 (0.95-1.17) | 0.26
Histology (adenocarcinoma as reference) | 0.98 (0.95-1.07) | 0.13

Table 4. Cox model of factors associated with overall survival. COPD chronic obstructive pulmonary disease,
HR hazard ratio, CI confidence interval.

Several limitations of our study should be noted. First, it was a retrospective cohort study conducted
at a single centre, which limits the generalisability of the results. Second, 61% of the patients had available
spirometry, but most such patients were in the COPD cohort. Thus, COPD patients without spirometry may
have been misclassified in the non-COPD group, which might have reduced the magnitude of the difference
in survival. In the COPD group, 11 patients had no spirometry but previously diagnosed COPD, had been
examined by a pulmonologist and had received adequate inhaler treatment. However, even when considering
only patients with spirometry data, the observed results are similar to those of the entire cohort. In addition, we
believe that the significance of this work lies in its real-world data and, as such, the entire population (including
those without available spirometry data) should be retained. Third, considering the possible interaction between
COPD and PD-L1 expression, a prospective study is warranted to evaluate the effect of COPD on anti-PD-
(L)1-treated NSCLC according to PD-L1 expression status. Furthermore, the presence of oncogenic addiction
was less frequent than expected considering KRAS GI12¢ mutation for instance, probably due to missing data;
although neither KRAS mutation nor EGFR modified the difference of PES and OS according to COPD status.
Until 2015, successive thoracic oncology guidelines increasingly recommended anti-PD-(L)1 therapy as first-
line treatment; nonetheless, most patients enrolled between 2015 and 2019 received it in subsequent lines. This
difference may explain the more favourable response among patients treated with anti-PD-(L)1 as second-line
therapy. Additionally, COPD patients were more frequently administered anti-PD-(L)1 monotherapy, perhaps
because of their greater susceptibility to comorbidities®>. Nevertheless, the performance statuses of the two
patient groups were similar.

Conclusion

Our study found a robust association between COPD and improved survival outcomes among patients with
stage IV NSCLC receiving anti-PD-(L)1 treatment, regardless of tobacco consumption. This finding underscores
the importance of considering anti-PD-(L)1 therapy for a broader spectrum of COPD patients. Notably, patients
with milder COPD cases had more favourable clinical outcomes than patients with severe COPD. Detection
of the reason underlying this difference requires further investigation into the dysregulation of PD-1/PD-L1
expression in COPD patients.

Data availability
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