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Objectives: A significant proportion of non-small cell lung cancer (NSCLC) patients are

never-smokers. However, the clinical impact of spirometrically diagnosed chronic obstruc-

tive pulmonary disease (COPD) on the prognosis of never-smoking NSCLC has not been

evaluated in the context of treatment modalities and other cancer-related factors. In the

present study, we evaluated the clinical impact of COPD in non-smoking NSCLC patients,

and correlations between COPD and other previously unevaluated clinical variables.

Materials and methods: Lung cancer patients (stages I to IV) diagnosed with NSCLC

between January 2008 and December 2015 at six university hospitals were enrolled in the

study cohort and retrospectively evaluated. Clinical parameters were compared between

spirometrically diagnosed COPD and non-COPD groups. Correlations between COPD status

and other variables were evaluated. In order to reduce the effect of potential confounders and

selection bias, we performed adjustment for differences in baseline parameters by using

propensity score matching (PSM). After PSM, clinical variables were evaluated for their

effects on overall survival (OS).

Results: Of the 345 patients enrolled in the study, 277 were categorized as non-COPD and

68 as COPD. Old age, male gender, and wild-type EGFR were significantly correlated with

COPD. By univariate analysis of 218 patients in a propensity score matched cohort, not

receiving active anticancer treatment, advanced stage, and COPD were significantly asso-

ciated with shorter OS. Multivariate analysis showed that not receiving active anticancer

treatment, advanced cancer stage, and COPD (P=0.044, HR: 1.526, 95% CI: 1.012–2.300)

were significant predictors of shorter OS.

Conclusion: In the present study, never-smoker NSCLC patients with COPD had shorter

OS times, compared to non-COPD never-smoker NSCLC patients.

Keywords: never smoker, overall survival, risk factor

Introduction
Lung cancer is a major cause of cancer-related deaths worldwide.1 While tobacco

smoking is known to be the main cause of lung cancer,2 a significant proportion of

patients are never-smokers. In the United States, 10–15% of lung cancer patients

are never-smokers,3 and the proportion is much higher in East Asian populations. In

Correspondence: Ju Sang Kim
Division of Pulmonology and Critical Care
Medicine, Department of Internal
Medicine, College of Medicine, The
Catholic University of Korea, Incheon
St. Mary’s hospital, Incheon, Bupyeong-gu,
Bupyeong dong, Dongsu-ro, 56, Seoul
21431, Republic of Korea
Tel +82 32 280 5866
Fax +82 32 280 5196
Email kimjusang@catholic.ac.kr

International Journal of Chronic Obstructive Pulmonary Disease Dovepress
open access to scientific and medical research

Open Access Full Text Article

submit your manuscript | www.dovepress.com International Journal of Chronic Obstructive Pulmonary Disease 2019:14 929–938 929
DovePress © 2019 Lim et al. This work is published and licensed by Dove Medical Press Limited. The full terms of this license are available at https://www.dovepress.com/terms.php

and incorporate the Creative Commons Attribution – Non Commercial (unported, v3.0) License (http://creativecommons.org/licenses/by-nc/3.0/). By accessing the work
you hereby accept the Terms. Non-commercial uses of the work are permitted without any further permission from Dove Medical Press Limited, provided the work is properly attributed. For
permission for commercial use of this work, please see paragraphs 4.2 and 5 of our Terms (https://www.dovepress.com/terms.php).

http://doi.org/10.2147/COPD.S190244

In
te

rn
at

io
na

l J
ou

rn
al

 o
f C

hr
on

ic
 O

bs
tr

uc
tiv

e 
P

ul
m

on
ar

y 
D

is
ea

se
 d

ow
nl

oa
de

d 
fr

om
 h

ttp
s:

//w
w

w
.d

ov
ep

re
ss

.c
om

/
F

or
 p

er
so

na
l u

se
 o

nl
y.

http://www.dovepress.com
http://www.dovepress.com
https://www.facebook.com/DoveMedicalPress/
https://twitter.com/dovepress
https://www.linkedin.com/company/dove-medical-press
https://www.youtube.com/user/dovepress
http://www.dovepress.com/permissions.php


Korea, Singapore, and Japan, 32–34% of NSCLC patients

have never smoked.4,5,6 Among lung cancer subtypes, the

proportion of never-smokers is high in non-small cell lung

cancer (NSCLC) patients, particularly in those with

adenocarcinomas.7

Compared to NSCLC patients with significant smoking

histories, non-smoker NSCLC patients are younger and

more likely to be female.8,9 Furthermore, previous publi-

cations have reported that survival times are longer for

non-smoker NSCLC patients than for smokers with

NSCLC,4 and that epidermal growth factor receptor

(EGFR) mutations and anaplastic lymphoma kinase

(ALK) translocations are more frequent in non-smokers

with NSCLC.10

In most cases, tobacco smoking is the major contribut-

ing factor in the occurrence of both COPD and lung

cancer. However several factors other than cigarette smok-

ing, such as biomass smoke exposure, undiagnosed

asthma, radon exposure, second-hand smoke, and occupa-

tional history are also reported to be risk factors for

COPD, especially among never-smokers.11,12,13

Moreover, family history of lung cancer was reported to

be an important predictor of lung cancer in the non-

smoking population.14 Nevertheless, few studies have

evaluated correlations between COPD and cancer-related

factors in non-smoking lung cancer patients.

Several studies have evaluated the predictive value

of COPD in lung cancer. However, results differed

among study populations. A meta-analysis by Gao

et al showed that COPD and emphysema are predictors

of poor survival in patients with lung cancer, with

shorter overall survival (OS) in lung cancer patients

with COPD.15 In EGFR mutation-negative NSCLC,

COPD was associated with shorter OS among

smokers.16 Other studies, however, found that COPD

was not a significant risk factor for OS in lung

cancer.2,17,18 Lung cancer-related mortality has been

evaluated in a never smoker general population,12 and

in a never-smoker cohort of patients with obstructive

lung disease.19 The study by Turner et al showed that

lung cancer mortality was significantly associated with

emphysema in lifelong never smokers.20 Nevertheless,

in these previous studies, the clinical impact of COPD

on the prognosis for never-smoker NSCLC patients was

not adjusted to reflect the issues of whether patients

received active cancer treatment, what modalities of

treatment were used, the presence of driver mutations,

or other cancer-related factors.

We assumed that cancer-related factors would also be

associated with spirometrically diagnosed COPD in never-

smoker NSCLC patients. Furthermore, we hypothesized

that airflow limitation would have a significant clinical

impact on the survival of those patients.

In the present study, we evaluated the clinical impact of

COPD in non-smoker NSCLC patients, as well as correla-

tions among other clinical variables.

Materials and methods
Patient selection
Lung cancer patients (stages I to IV), diagnosed with NSCLC

between January 2008 and December 2015 at seven univer-

sity hospitals (Seoul St. Mary’s Hospital, Yeouido St. Mary’s

Hospital, Incheon St. Mary’s Hospital, Bucheon St. Mary’s

Hospital, St. Paul’s Hospital, St. Vincent’s Hospital, and

Uijeongbu St. Mary’s Hospital) were consecutively enrolled

in the study cohort. All patients included had undergone

a baseline pulmonary function test.

Definition of smoker and never-smoker
Both ex-smokers and current smokers with at least 100

lifetime cigarettes were defined as smokers. Patients who

smoked fewer than 100 lifetime cigarettes were classified

in the never-smoker group.2

Clinicopathological data
Patients’ data including age, sex, histological feature, smok-

ing status, cancer stage, Eastern Cooperative Oncology

Group Performance Status Scale (ECOG PS), EGFR muta-

tion status, body mass index (BMI), spirometric measure-

ments, survival time, and modalities of first line treatment

were acquired from the electronic medical records. The

variables were evaluated for correlations with COPD.

Chemotherapy
First-line chemotherapy included cisplatin or carboplatin in

combination with one of the following agents: pemetrexed

(for nonsquamous histology), vinorelbine, gemcitabine, or

paclitaxel. Patients who received pemetrexed maintenance

therapy after induction by the same agent were included in

the study. Patient age, performance status, and underlying

disease were also taken into consideration with respect to

selection of the chemotherapy regimen. Toxicity of che-

motherapy was carefully followed, and the regimens were

changed or stopped if toxicity occurred. Adverse events

(AEs) were evaluated according to the National Cancer
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Institute Common Terminology Criteria for Adverse

Events, NCICTC 3.0. In the event of a Grade 3 AE, the

dose was reduced until it had dropped to Grade 0 or 1, and

treatment was restarted at one dose level lower. The dose

was adjusted if any of the following AEs occurred: (1)

absolute neutrophil count nadir <500/mm3 for 4 days or

more; (2) neutropenia with fever; (3) thrombocytopenia

with a bleeding event or requirement for platelet transfu-

sion; (4) platelet nadir <50,000/mm3 for 4 days or more, or

(5) grade 3 or higher non-hematological toxicity other than

nausea, vomiting, or alopecia.

Spirometry and definition of COPD
Acquired spirometry values are postbronchodilator values.

Spirometry tests were performed by qualified technicians,

following the criteria for the standardization of pulmonary

function tests recommended by the American Thoracic

Society/European Respiratory Society (ATS/ERS) Task

Force.21 The Morris reference equation, which is widely

used in Asian populations, was applied to calculate normal

predictive values for spirometric data.22 According to the

Global Initiative for Chronic Obstructive Lung Disease

(GOLD) guidelines, the post-bronchodilator fixed criteria

[forced expiratory volume in 1 s divided by forced vital

capacity (FEV1/FVC)<0.7] was applied to define COPD.

Statistical analysis
Comparisons of continuous variables between COPD and

non-COPD groups were performed using unpaired t tests.

Pearson’s χ2 test was used to compare categorical variables

between the two groups. Logistic regression analysis was

performed to evaluate correlations between COPD and

other categorical variables. The variables that were statis-

tically significant in univariate analysis were entered into

the multiple logistic regression analysis. Odds ratios (ORs)

and 95% CIs were estimated.

In order to reduce the effect of potential confounders and

selection bias, we performed adjustment for differences in

baseline parameters by using propensity score matching

(PSM).23 To calculate the propensity score for non-COPD

and COPD groups, a logistic regression model was used.

And age, sex, cancer stage, BMI, driver mutation, modality

of 1st line treatment, ECOG score, and pathology were

included in the model. Since the sample size of non-COPD

group is more than four times that of COPD group, we tried

to make as many match as possible to reduce the loss of

information. As a result, 155 patients of non-COPD group

were matched against 63 patients of COPD group. The

optimal matching algorithm with a caliper size of within

0.25 times the pooled estimate of the common standard

deviation of the logits of the propensity score was used to

construct a matched-paired sample.

After PSM, Kaplan–Meier survival curves were used to

evaluate the OS of patients, and differences were assessed

using log-rank tests. The follow-up time for survival ana-

lysis was defined as the time (in months) from diagnosis of

lung cancer to the date of death or to the date of the last

outpatient visit, and OS was defined as the time duration

from the date of diagnosis to the date of death.

Independent risk factors for mortality were analyzed

using a Cox proportional hazards regression model, after

adjustment for confounding variables. Variables that were

statistically significant in univariate analysis were entered

into the multivariate analysis. Continuous variables including

BMI and age were changed to categorical variables for sur-

vival analysis: cutoffs for BMI and age were 23 and 65 years,

respectively.24,25 Hazard ratios (HRs) and 95% confidence

intervals (95% CIs) were estimated. For all tests, P <0.05 was

considered to indicate statistical significance. Statistical ana-

lyses were performed using SPSS for Windows software (ver.

18.0; SPSS Inc., Chicago, IL, USA). Propensity score match-

ing was performed using the PSMATCH Procedure of

Statistical Analysis System (SAS) statistical software pack-

age (ver. 9.4, SAS Institute Inc., Cary, NC, USA).

Ethics statement
The studywas approved by the ethics committee at each center

(XC14OIMI0070). The enrolled hospitals were as follows:

Seoul St. Mary’s Hospital, Yeouido St. Mary’s Hospital,

Incheon St. Mary’s Hospital, Bucheon St. Mary’s Hospital,

St. Paul’s Hospital, St. Vincent’s Hospital, and Uijeongbu

St. Mary’s Hospital. The requirement for informed consent

was waived due to the retrospective nature of this study.

Patient information was anonymized and de-identified before

analysis. The conduct of this study was in accordance with the

ethical principles of the Declaration of Helsinki.

Results
Patients’ characteristics
Of the 345 patients enrolled in the study (Figure 1), 277

patients were categorized as non-COPD and 68 patients were

categorized as COPD, according to spirometric results from

initial pulmonary function tests (PFT). Table 1 shows

a comparison of clinical characteristics between the non-

COPD and COPD groups. The proportion of male patients
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was higher in the COPD group (44.1% vs 19.5%), with statis-

tical significance. Median age was higher in the COPD group.

Overall cancer stage, T, N, andM stages showed no significant

differences between the two groups. Median OS was

29.8 months and 16.7 months for the non-COPD group and

the COPD group, respectively (P=0.002). The fraction of

patients positive for EGFR mutations was significantly higher

in the non-COPD group (P=0.006). More patients received

surgery and targeted therapy in the non-COPD group than in

the COPD group. No statistically significant difference existed

in the proportion of patients who received 2nd line treatment,

but more were present in the non-COPD group (48.4% vs

35.3%). More patients with ECOG scores ≥2 were found in

the COPD group (P=0.007). Values for FEV1% predicted,

FEV1/FVC, and the diffusing capacity of the lung for carbon

monoxide (DLCO) were all significantly lower in the COPD

group.

Risk factors for COPD in non-smokers

with NSCLC
Age, gender, histology, EGFR mutation status, ECOG status,

cancer stage, BMI, and whether patients received active first

line treatment were evaluated for correlations with COPD.Old

age, male gender, wild-type EGFR, and poor ECOG showed

significant correlations from univariate logistic regression.

These significant variables were entered into multiple logistic

regression. Old age, male gender, and wild-type EGFR

showed significant correlations with COPD (OR: 2.255, 95%

CI: 1.206–4.217, OR: 3.202, 95% CI: 1.756–5.839, and OR:

1.939, 95% CI: 1.047–3.591, respectively) (Table 2).

Baseline characteristics of the propensity

score matched cohort
In the propensity score matched cohort, there were no

significant differences between the groups regarding age,

cancer stage, BMI, EGFR and ALK mutations, 1st line

treatment, ECOG, and pathology. The proportion of male

patients was significantly higher in the COPD group than

in the non-COPD group (P=0.015). Mean values of FEV1,

FEV1/FVC and DLCO (%) were significantly decreased in

the COPD group than in the non-COPD group (Table 3).

Association of OS and COPD in the

propensity score matched never-smoker

NSCLC
Age, gender, histology, EGFR mutation status, ECOG

status, cancer stage, BMI, whether patients received

active first-line treatment, and COPD were evaluated

for their predictive value for OS in the propensity

score matched cohort. From the univariate analysis,

not receiving active anticancer treatment, advanced

stage, and COPD (Figure 2) were significant factors

associated with shorter OS (P=0.031).

907 NSCLC patients

enrolled

497 ever smoker NSCLC
patients excluded

65 patients without PFT
excluded

68 COPD patients

63 COPD patients

Propensity score
matching

155 non-COPD patients

277 non-COPD patients

Figure 1 Flowchart of the patients enrolled in the study.

Abbreviations: COPD, chronic obstructive pulmonary disease; NSCLC, non-small cell lung cancer; PFT, pulmonary function test.
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The variables significant from the univariate ana-

lyses, age, and sex were included in a multivariate

analysis. Not receiving active anticancer treatment,

advanced stage, and COPD were significant factors

for shorter OS (P=0.014, HR:2.271, 95% CI:

1.177–4.380; P=0.047, HR: 1.585, 95% CI: 1.006–2.496;

P=0.044, HR:1.526, 95% CI: 1.012–2.300, respectively)

(Table 4).

Discussion
The present study has evaluated the clinical impact of

COPD in never-smoker NSCLC patients. COPD was

Table 1 Clinical characteristics of subgroups by non-COPD and COPD among never smoker NSCLC (n=345)

Non-COPD (n=277) (n,%) COPD (n=68) (n,%) p-value

Sex <0.001

Male 54 (19.5) 30 (44.1)

Female 223 (80.5) 38 (55.9)

Median age (year) 64.2 (30–92) 75.2 (48–89)

Stage 0.783

I 72 (26.1) 15 (22.1)

II 23 (8.3) 5 (7.4)

III 42 (15.2) 9 (13.2)

IV 139 (50.4) 39 (57.4)

T stage T1/T2/T3/T4 68(31.2)/74(33.9)/25(11.5)/51(23.4) 18(36.7)/13(26.5)/4(8.2)/14(28.6) 0.594

N stage N0/N1/N2/N3 91(41.6)/26(11.9)/44(20.1)/58(26.5) 19(38.8)/3(6.1)/11(22.4)/16(32.7) 0.581

M stage M0/M1 135(50.4)/133(49.6) 29(46.0)/34(54.0) 0.535

Median overall survival (months) 29.8 (22.2–37.3) 16.7 (11.2–22.2) 0.002

BMI (kg/m2) 23.5±3.5 22.9±3.5 0.233

EGFR mutation* 129 (49.0) 20 (30.3) 0.006

Number tested (%) 263 (94.9) 66 (97.1)

ALK mutation* 15 (6.2) 3 (4.7) 0.638

Number tested (%) 240 (86.6) 64 (94.1)

1st line treatment 0.038

Surgery 104 (37.7) 16 (23.9)

Chemotherapy 94 (34.1) 27 (40.3)

Targeted therapy 53 (19.2) 10 (14.9)

Radiotherapy alone 3 (1.1) 2 (3.0)

Supportive care 22 (8.0) 12 (17.9)

Undergone 2nd line treatment 134 (48.4) 24 (35.3) 0.052

ECOG 0.007

0–1 244 (88.7) 51 (76.1)

≥2 31 (11.3) 16 (23.9)

Pathology 0.302

Squamous 12 (4.3) 5 (7.4)

Non-squamous 265 (95.7) 63 (92.6)

FEV1 (liter) 2.01±0.69 1.59±0.56 <0.001

FEV1 (% predicted) 94.2±23.2 78.4±20.2 <0.001

FVC (liter) 2.53±0.76 2.56±0.85 0.786

FVC (% predicted) 88.8±21.3 90.1±21.5 0.667

FEV1/FVC

(% predicted)

78.7±6.9 62.5±8.0 <0.001

DLCO (abs) 14.2±7.1 12.2±5.3 0.032

DLCO (%) 80.0±21.0 74.6±26.6 0.085

Notes: *The number in the brackets indicates a proportion of patients with positive mutation among the tested patients.

Abbreviations: ALK: anaplastic lymphoma kinase; BMI: body mass index; COPD: chronic obstructive pulmonary disease; DLCO: diffusing capacity of the lung for carbon

monoxide; ECOG: Eastern Cooperative Oncology Group; EGFR: epidermal growth factor receptor; FEV1; forced expiratory volume in 1 s; FVC: forced vital capacity; OS:

overall survival.

Dovepress Lim et al

International Journal of Chronic Obstructive Pulmonary Disease 2019:14 submit your manuscript | www.dovepress.com

DovePress
933

Powered by TCPDF (www.tcpdf.org)

http://www.dovepress.com
http://www.dovepress.com


a significant predictor of shorter OS in all-stage NSCLC.

We performed propensity score matching to minimize

effects of confounding factors before survival analysis.

The impact of COPD on OS in our study should be

discussed from various perspectives, considering that all the

study patients were never-smokers. In the COPD group,

decreased DLCO suggests that more emphysematous lungs

may be present. In a previous study of never-smokers, lung

cancer mortality was significantly associated with both

emphysema and chronic bronchitis.20 Moreover, a study by

de Torres et al showed that DLCO <60%was an independent

risk factor for lung cancer-related mortality among patients

with COPD,26 while FEV1 was a significant prognostic

factor in advanced NSCLC.27 We assume that decreased

lung function and emphysema contributed to the shorter

survival time in the COPD group.

Another explanation for shorter survival with COPD is

a decreased effect of anticancer treatment. Increased DNA

damage results from chronic inflammation in COPD, which

in turn, leads to a greater probability of lung

carcinogenesis,28,29 and the pro-inflammatory microenviron-

ment of COPD reduces treatment effects in lung cancer.30

These features in the molecular background contribute to

a unique and more aggressive phenotype of lung cancer in

NSCLC patients with COPD. Our study results show that this

negative impact of COPD on prognosis in NSCLC is also

present in the never-smoker population.15,16

Our initial hypothesis was that both environmental

factors and cancer-related factors contributed to diagnosis

of COPD among never-smoker NSCLC patients. Lung

parenchymal distortion or extrinsic compression of the

bronchial tree from a lung mass could be manifested as

spirometrically diagnosed COPD. However, this scenario

was not supported by our findings. Overall cancer staging

had no significant effect on the diagnosis of COPD in our

analyses, nor was T, N, or M stage significantly asso-

ciated with COPD. Thus, we assume that initial patient

factors, such as airflow limitation from non-tobacco

causes or natural aging, have more significant associa-

tions with the diagnosis of COPD in never-smoker

NSCLC patients.

Besides tobacco smoking, biomass fuel burning, air

pollution, or undiagnosed asthma could have contributed

to COPD among never-smoker NSCLC patients.11,31,32

However, data on exposure history, to pollution or to

indoor cooking, were not acquired from this study’s

patients, and could not be analyzed.

From the risk-factor association analysis in our study

patients, old age, male gender, and wild-type EGFR sta-

tus were significant factors related to COPD. Natural

aging could have contributed to the occurrence and pro-

gression of COPD. Previous studies have shown that,

with increasing age, the ratio of FEV1/FVC tends to

decline, and that decreases in chest wall compliance and

in the ability to eliminate carbon dioxide follow these

decreases in lung function.33,34 Whether the application

of a fixed ratio in the diagnosis of COPD is appropriate is

discussed below.

Male gender was a risk factor for COPD in never-

smoker NSCLC patients. This is consistent with previous

studies, which found that male gender is an associated risk

factor for non-smoker COPD among non-cancer

patients.35,36,37 This gender difference could be due to dif-

ferences in lifestyle, or to occupation-related factors,35,37

but it remains unclear why male gender was a significant

factor related to the occurrence of COPD in our study.

One could argue that diagnosis of COPD according to

GOLD criteria (FEV1/FVC <0.7) might not have been

appropriate for this study. Some clinicians have asserted

that applying the FEV1/FVC <0.7 criterion in screening

Table 2 Risk factors for nonsmoker COPD among NSCLC patients (univariate and multivariate analysis)

Univariate Multiple

Characteristics OR 95% CI P OR 95% CI P

Male/Female 3.791 1.856–5.727 <0.001 3.202 1.756–5.839 <0.001

Age (≤65/>65) 2.752 1.541–4.914 0.001 2.255 1.206–4.217 0.011

ECOG (0–1/≥2) 2.469 1.258–4.848 0.009 1.767 0.850–3.671 0.127

EGFR mutation (negative/positive) 0.452 0.253–0.805 0.007 0.516 0.278–0.955 0.035

Histology (nonsquamous/squamous) 1.753 0.596–5.155 0.308 - - -

BMI (≥23/<23) 1.332 0.780–2.274 0.294 - - -

Stage (I-IIIA/IIIB-IV) 1.573 0.902–2.742 0.110 - - -

Abbreviations: BMI, body mass index; CI, confidence interval; COPD, chronic obstructive pulmonary disease; ECOG, Eastern Cooperative Oncology Group; EGFR,

epidermal growth factor receptor; OR, odds ratio.
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for COPD could result in overdiagnosis of airflow limita-

tion among elderly patients.38 Several studies have shown

a progressive reduction in FEV1, and a reduction in FEV1/

FVC ratio, that were associated with aging.39,40 Thus, it is

possible that some of our COPD cases diagnosed from

spirometry reflected natural aging.

Another point to consider is that the prevalence of

EGFR mutation was lower in our COPD group than in

the non-COPD group. EGFR mutation frequency is higher

in never-smokers than in patients with significant smoking

history.10 Our results are consistent with those of

a previous study, which also showed that EGFR mutation

was significantly less common in a group of COPD

patients comprising never-smokers.41 Thus, even in non-

smoking patients, the prevalence of EGFR mutations can

differ according to COPD status.

Table 3 Comparison of clinical characteristics between the non-COPD and COPD groups in never smoker NSCLC after propensity

score matching

Non-COPD (n=155) (n,%) COPD (n=63) (n,%) p-value

Sex 0.015

Male 47 (30.3) 30 (47.6)

Female 108 (69.68) 33 (52.4)

Median age (year) 69 (30–92) 75 (48–89)

Stage 0.905

I 33 (21.3) 14 (22.2)

II 15 (9.7) 5 (7.9)

III 27 (17.4) 9 (14.3)

IV 80 (51.6) 35 (55.6)

T stage T1/T2/T3/T4 30(24.6)/42(34.4)/18(14.8)/32(26.2) 15(34.1)/12(27.3)/4(9.1)/13(29.6) 0.475

N stage N0/N1/N2/N3 45(36.9)/18(14.8)/23(18.9)/36(29.5) 17(38.6)/3(6.8)/11(25.0)/13(29.6) 0.526

M stage M0/M1 74(49.3)/76(50.7) 28(48.3)/30(51.7) 0.891

Median overall survival (months) 14.7 (0.4–70.4) 13.7 (0.1–63.9) 0.287

BMI (kg/m2) 23.4±3.6 22.7±3.2 0.197

EGFR mutation 60 (38.7) 19 (30.2) 0.234

ALK mutation 10 (7.3) 3 (4.8) 0.523

1st line treatment 0.357

Surgery 53 (34.2) 16 (25.4)

Chemotherapy 52 (33.6) 25 (39.7)

Targeted therapy 28 (18.1) 9 (14.3)

Radiotherapy alone 2 (1.3) 2 (3.2)

Supportive care 17 (11.0) 11 (17.5)

Undergone 2nd line treatment 61 (39.4) 24 (38.1) 0.863

ECOG 0.269

0–1 126 (81.3) 47 (74.6)

≥2 29 (18.7) 16 (25.4)

Pathology 0.561

Squamous 9 (5.8) 5 (7.9)

Non-squamous 146 (94.2) 58 (92.1)

FEV1 (liter) 1.9±0.8 1.6±0.6 0.001

FEV1 (% predicted) 95.8±23.2 77.6±19.6 <0.001

FVC (liter) 2.5±0.9 2.6±0.9 0.405

FVC (% predicted) 88.3±21.5 90.3±22.0 0.534

FEV1/FVC

(% predicted)

78.4±5.5 62.3±8.1 <0.001

DLCO (abs) 14.1±9.0 12.3±5.5 0.159

DLCO (%) 80.7±21.7 73.4±26.2 0.042

Abbreviations: ALK: anaplastic lymphoma kinase; BMI: body mass index; COPD: chronic obstructive pulmonary disease; DLCO: diffusing capacity of the lung for carbon monoxide;

ECOG: Eastern Cooperative Oncology Group; EGFR: epidermal growth factor receptor; FEV1; forced expiratory volume in 1 s; FVC: forced vital capacity; OS: overall survival.

Dovepress Lim et al

International Journal of Chronic Obstructive Pulmonary Disease 2019:14 submit your manuscript | www.dovepress.com

DovePress
935

Powered by TCPDF (www.tcpdf.org)

http://www.dovepress.com
http://www.dovepress.com


Several limitations exist in our study. First, patients

without spirometric data were excluded, and selection

bias could have occurred. However, the number of patients

excluded came to less than 10%. Second, no occupational

history or air pollutant exposure history had been acquired

for data analysis, making it difficult to confirm how many

patients had been exposed to non-tobacco factors. Finally,

selection bias may be present due to the retrospective

nature of the study, although we enrolled patients from

multiple treatment centers, in consecutive order.

Conclusions
In the present study, never-smoker NSCLC patients with

COPD had shorter OS than did non-COPD NSCLC
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Figure 2 Comparison of overall survival between the COPD and non-COPD group in the never-smoker non-small cell lung cancer patients after propensity score matching.

Table 4 Variables analyses for mortality in the 218 patients with NSCLC after propensity score matching

Univariate Multivariate

Characteristics P HR 95% CI P HR 95% CI

Age (≤65/>65) 0.218 1.297 0.858–1.961 0.139 1.374 0.902–2.091

Male/Female 0.924 1.020 0.682–1.524 0.857 1.039 0.685–1.575

Histology (nonsquamous/squamous) 0.789 0.910 0.458–1.811

EGFR mutation (positive/negative) 0.114 1.393 0.923–2.102

ECOG (0–1/≥2) 0.220 1.332 0.843–2.104

First line treatment (active/supportive) 0.019 2.183 1.135–4.200 0.014 2.271 1.177–4.380

Stage (I-IIIA/IIIB-IV) 0.033 1.625 1.040–2.540 0.047 1.585 1.006–2.496

COPD (non-COPD/COPD) 0.032 1.545 1.037–2.302 0.044 1.526 1.012–2.300

BMI (≥23/<23) 0.587 1.113 0.756–1.638 - - -

Abbreviations: BMI, body mass index; CI, confidence interval; COPD, chronic obstructive pulmonary disease; ECOG, Eastern Cooperative Oncology Group; EGFR,

epidermal growth factor receptor; HR, hazard ratio; OS, overall survival.
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patients. Future studies of larger populations, collecting

detailed occupational histories, will be necessary to eval-

uate full risk factors associated with spirometrically diag-

nosed COPD among never-smoker patients with NSCLC.
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