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Objective. To investigate the clinicopathological characteristics and risk factors in patients with lung cancer and COPD. Materials
and Methods. We retrospectively reviewed the clinical data of 282 patients with lung cancer, including 174 and 108 patients with and
without COPD, respectively. Information on age, sex, smoking status, and histologic type was obtained from medical records.
Results. Lung cancer patients with COPD and those with the chronic bronchitis (CB) phenotype had higher smoking indices
compared to those without COPD (723.95 + 631.48 and 920.95 + 712.93 versus 418.40 + 506.84; P = 0.010; P = 0.001, resp.),
and current smokers accounted for significantly higher proportions of lung cancer patients with COPD and the CB phenotype
versus without COPD (51.15% and 63.74% versus 35.19%; P = 0.009; P = 0.001, resp.). Adenocarcinoma was significantly more
common in lung cancer patients without versus with COPD (48.15% versus 35.63%; P = 0.037), whereas small cell lung cancer was
more common in patients with COPD (23.56% versus 13.89%). Among patients with COPD, male sex (odds ratio [OR], 19.946;
P < 0.001), current smokers (OR: 6.588; P = 0.001), and age > 75 years (OR: 2.670; P = 0.008) were identified as high-risk factors.
Conclusion. The risk factors for COPD among lung cancer patients were age > 75 years, current smokers with the CB phenotype,

and male sex.

1. Introduction

Lung cancer is the most common cause of cancer-related
death worldwide [1]. Lung cancer is divided into non-small
cell lung cancer (NSCLC) and small cell lung cancer (SCLC)
by pathological type. NSCLC accounts for 75% of lung
cancers and comprises two predominant subtypes, adenocar-
cinoma and squamous cell carcinoma (SCC), which consti-
tute 40% and 25% of NSCLC cases, respectively. Small cell
lung cancer (SCLC) accounts for approximately 15-18% of
cases [2] and is characterized by a rapid doubling time, high
growth fraction, and early widespread metastasis [3]. Because
of the lack of specific symptoms, most cases of lung cancer are
diagnosed in the middle and late stages.

Chronic obstructive pulmonary disease (COPD) is a dis-
ease characterized by persistent airflow limitation. The pro-
gressive development of such limited airflow and the presence

of toxic gas particles or chronic inflammatory reaction
enhancement in the airway and lungs can result in acute
exacerbation of symptoms and complications affecting the
severity of the disease and the prognosis of the individual.
The lungs are vulnerable to airborne environmental factors,
and tobacco smoke in particular is implicated in lung inflam-
mation [4, 5]. A relationship between COPD and lung cancer
is evident from epidemiological and clinical studies [6, 7].
Smoking and other noxious particles, such as biofuel smoke,
which cause inflammation of the lungs, are important causes
of COPD, and smoking is the most common risk factor of
COPD worldwide. In addition, air pollution, occupational
exposure, and indoor biofuel pollution are also major risk
factors for COPD in many countries. The developments of
COPD and lung cancer are related to similar genetic and bio-
logical characteristics [8-12]. In fact, lung cancer and COPD
may represent different manifestations of the same disease,
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with the same underlying genetic predisposition, telomere
shortening, mitochondrial dysfunction, and premature aging
[13]. A previous study reported that patients with a substantial
smoking history accounted for 15%-20% and 50-80% of
COPD and lung cancer patients, respectively [14]. Research
has shown that 40-70% of lung cancer patients also have
COPD, and the risk of COPD is sixfold higher in lung cancer
patients who smoke, with smokers having host susceptibility
to both COPD and lung cancer [9, 15-21].

The incidence of cancer increases with age [22], with the
mean age of onset being 66 years [23]. COPD principally
occurs in smokers above 40 years of age, and its incidence
is 2.5 times higher in those aged >60 years [24]. The lifetime
risks of developing lung cancer are 17.2% and 11.6% for males
and females among smokers, as compared to only 1.3% for
males and 1.4% for females among nonsmokers [25]. Hence,
both COPD and lung cancer are related to age, smoking, and
sex. While many studies have explained the pathogenesis and
relationship of coexisting COPD and lung cancer and the
risk factors thereof, few studies have analysed the detailed
clinicopathological characteristics of lung cancer patients
with COPD. Accordingly, this study retrospectively analysed
the clinicopathological characteristics of lung cancer patients
with and without COPD, with the aim of determining the
relationships between clinical characteristics and subtypes in
lung cancer patients with COPD.

2. Methods

2.1. Study Population. We retrospectively reviewed the clin-
ical data of 282 patients with lung cancer, including 174
patients with COPD and 108 patients without COPD, diag-
nosed at the Department of Respiratory Medicine, Shandong
Jining No. 1 People’s Hospital, China, between January 2014
and December 2016. Information on age, sex, smoking status,
and lung cancer diagnosis and histologic type was obtained
from the patients’ medical records. We defined never smokers
as adults who had never smoked or who had smoked fewer
than 100 cigarettes in their lifetime, former smokers as those
who had smoked at least 100 cigarettes but currently do not
smoke, and current smokers as those who had smoked at
least 100 cigarettes in their lifetime and who currently smoke
[26].

According to the diagnostic criteria for lung cancer and
COPD, all patients were classified into 2 groups: lung cancer
patients with COPD and lung cancer patients without COPD.

2.2. Diagnoses. All patients with lung cancer were diagnosed
by pathology; the specimen was obtained by bronchoscopy;,
computed tomography-guided lung biopsy, operation, or
evaluation of the hydrothorax. Histologically, lung cancer
was categorized as SCLC or NSCLC. NSCLC subtypes were
divided into adenocarcinoma, SCC, or others.

We identified all patients with a COPD diagnosis accord-
ing to the American Thoracic Society criteria [27].

2.3. Statistical Analysis. All data were statistically analysed
using SPSS (version 17.0; IBM, Armonk, NY). Continuous
variables were compared by unpaired ¢-tests, while discrete
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variables were compared using the Chi-squared test. Logistic
regression analysis was performed to obtain the odds ratios
(ORs) and 95% confidence intervals (CIs) for the factors
associated with lung cancer patients with COPD. Numerical
data are expressed as the mean + standard deviation. All P
values are two-sided, with statistical significance defined as
P < 0.05.

3. Results

3.1. Clinical Characteristics of the Study Patients. Among
all included patients with lung cancer, males accounted for
77.66%. Current smokers accounted for 45.04% of the total
patients. On the other hand, 31.91% of the patients were never
smokers. Adenocarcinoma, SCC, and SCLC accounted for
40.43%, 32.27%, and 19.86% of the total patients, respectively.
Patients aged >75 and <60 years accounted for 23.05% and
25.89%, respectively (Table 1).

3.2. Differences in Clinicopathological Characteristics between
Patients with and without Chronic Obstructive Pulmonary
Disease. In patients without COPD, the mean age was 62.69+
10.34 years (range: 37-85), and 66.67% (72/108) were male.
Among patients with COPD, the mean age was 64.79 + 8.49
years (range: 41-84), and 84.48% (147/174) were male. There
was no statistical difference in age (P = 0.274), but males
were significantly more common among the COPD group
(P =0.001).

Patients aged >75 years and <60 years accounted for
28.16% and 22.41% of patients with COPD and for 14.81% and
31.48% of patients without COPD, respectively. Patients aged
>75 years accounted for a significantly higher proportion of
patients with versus without COPD (P = 0.010).

Regarding the smoking status of lung cancer patients with
and without COPD, the mean smoking indices were 723.95 +
631.48 and 418.40+506.84 packages, respectively (P = 0.010).
The proportions of lung cancer patients with versus without
COPD who were defined as current, former, and never
smokers were 51.15% versus 35.19%, 25.86% versus 18.52%,
and 23.00% versus 46.30%, respectively. The proportions of
current and never smokers were significantly different (P =
0.009 and 0.001, resp.), whereas no difference was seen for
former smokers.

Several COPD phenotypes have been proposed, but
only a few have been validated [28]. One of these COPD
phenotypes is the chronic bronchitis (CB) phenotype, which
is generally defined as patients with COPD who experience
chronic cough and sputum production for >3 months per
year for two consecutive years [29]. Out of 174 patients with
COPD, 52.30% (91/174) were defined as having CB. The mean
smoking indices of the lung cancer patients with the CB
phenotype versus without COPD were 920.95+712.93 versus
418.40+506.84 packages (P = 0.001), whereas that of patients
with COPD of another phenotype was 535.91 + 487.45 (P =
0.358 versus patients without COPD). The proportions of
lung cancer patients defined as current, former, and never
smokers with the CB phenotype versus without COPD were
63.74% (58/91) versus 35.19% (P = 0.001), 26.37% (24/91)
versus 18.52% (P = 0.183), and 9.89% (9/91) versus 46.30%
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TaBLE 1: Clinical characteristics of lung cancer patients with and without chronic obstructive pulmonary disease (N = 282).
Characteristic Lung cancer without COPD, 1 (%) Lung cancer with COPD, # (%) t( XZ) P
Age (years), mean 62.69 £10.34 64.79 + 8.49 1.101 0.274
<60 34 (31.48%) 39 (22.41%) 2.856 0.091
60-75 58 (53.70%) 86 (49.43%) 0.488 0.485
>75 16 (14.81%) 49 (28.16%) 6.692 0.010
Smoking index (packages), mean 418.40 + 506.84 723.95 + 631.48 2.631 0.010
Sex
Male 72 (66.67%) 147 (84.48%) 12.192 0.001
Female 36 (33.33%) 27 (15.52%) - -
Smoking status
Current 38 (35.19%) 89 (51.15%) 6.861 0.009
Former 20 (18.52%) 45 (25.86%) 2.026 0.155
Never 50 (46.30%) 40 (23.00%) 16.660 0.001
Subtype
Adenocarcinoma 52 (48.15%) 62 (35.63%) 4.334 0.037
sccC 30 (27.78%) 61 (35.06%) 1.616 0.204
SCLC 15 (13.89%) 41 (23.56%) 2.797 0.048
Other 11 (10.19%) 10 (5.75%) 0.834 0.168

COPD: chronic obstructive pulmonary disease; SCC: squamous cell carcinoma; SCLC: small cell lung cancer.

(P = 0.001), respectively, while the corresponding propor-
tions for patients with COPD of another phenotype versus
those without COPD were 37.35% (31/83) versus 35.19% (P =
0.758), 46.04% (21/83) versus 18.52% (P = 0.258), and 37.35%
(31/83) versus 46.30% (P = 0.215), respectively.

Among lung cancer patients with COPD, adenocarci-
noma, SCC, SCLC, and other subtypes accounted for 35.63%,
35.06%, 23.56%, and 5.75% of cases, respectively. The corre-
sponding proportions among lung cancer patients without
COPD were 48.15%, 27.78%, 13.89%, and 10.19%, respectively.
Lung cancer patients without COPD had a significantly
higher rate of adenocarcinoma (P = 0.037), whereas patients
with COPD had a significantly higher rate of SCLC (P =
0.048) (Table 1).

3.3. Multivariate Regression Analysis for COPD Adjusted for
Sex, Smoking Status, and Age among Lung Cancer Patients. In
the multivariate analysis of lung cancer patients with COPD
compared to without COPD, male sex (OR: 19.946; 95% CI:
6.531-60.914; P < 0.001), current smokers (OR: 6.588; 95%
CI: 2.119-20.483; P = 0.001), and age > 75 years (OR: 2.670;
95% CI: 1.289-5.529; P = 0.008) were found to be significant
independent risk factors (Table 2).

4. Discussion

Our research found that lung cancer patients with COPD had
a higher smoking index compared to those without COPD,
as well as a higher proportion of current smokers. On the
other hand, lung cancer patients without COPD included
a larger proportion of never smokers. Accordingly, among
lung cancer patients with COPD, current smoking was a
significant risk factor compared with never smoking (OR:
6.588). An association of sex with COPD was also observed

TABLE 2: Multivariate regression analysis adjusted for sex, smoking
status, and age.

Characteristic OR 95% CI P
Female sex Ref. -
Male sex 19.946 6.531-60.914 <0.001
Age
<60 years Ref. -
>75 years 2.670 1.289-5.529 0.008
60-75 years 1.293 0.733-2.281 0.376
Never smoker Ref. -
Current smoker 6.588 2.119-20.483 0.001

OR: odds ratio; CI: confidence interval.

among our lung cancer patients; male patients accounted
for a significantly higher proportion of patients with versus
without COPD, and male sex was a significant risk factor
for COPD among lung cancer patients (OR: 19.946). The
age of the patients was also an independent risk factor, with
age > 75 years being significantly associated with a higher
risk of COPD than age < 60 years (OR: 2.670). Moreover,
the proportion of adenocarcinoma was significantly higher
in lung cancer patients without COPD, whereas SCLC was
significantly more common among those with COPD.

In our study, NSCLC accounted for 76.44% of cases
among the lung cancer patients with COPD. NSCLC com-
prises two predominant subtypes, namely, adenocarcinoma
and SCC; these subtypes constituted 35.63% and 35.06%
of cases, respectively. SCLC comprised 23.56% of all lung
cancers among patients with COPD. The proportions of SCC
and SCLC were both higher in the lung cancer patients
with versus without COPD. This finding may be due to
the associations of the two subtypes of lung cancer and COPD



with smoking. The smoking effect on SCLC has been reported
to be twofold: (1) an indirect effect mediated through COPD
and (2) a direct effect mediated by pathways other than
COPD [10]. Smoking-induced lung damage shares similar
genetic and biological characteristics with lung cancer [8, 30].
While the effect of concomitant COPD has not been fully
examined with regard to the SCLC risk, large-scale studies
examining the precise associations between smoking, COPD,
and SCLC will help shed light on its pathogenesis.

Ytterstad et al. [31] found that females had a lower risk of
lung cancer mortality than males, indicating that lung cancer
is associated with sex. In accordance with these findings,
our study found that males accounted for the majority
of lung cancer patients, especially among patients with
COPD (84.48% versus 66.67% in patients without COPD).
However, further studies to elucidate these associations are
warranted.

Moreover, we found that patients aged >75 years
accounted for a significantly higher proportion of lung cancer
patients with COPD than without. Lim et al. [32] found
that lower emphysema grades and reduced FEV1/FVC were
independent predictors of central location of lung cancer in
patients with COPD, and we speculate that this finding may
be related to the fact that patients aged >75 years tend to
have poorer lung function than younger patients. However,
the results and the mechanism behind our findings should be
further studied in larger cohorts.

In conclusion, this study found that the proportions of
male sex, smoking, and age > 75 years were significantly
higher among lung cancer patients with COPD than with-
out COPD. Further, SCLC was significantly more common
among lung cancer patients with COPD, whereas adenocar-
cinoma was significantly more common among lung cancer
patients without COPD. Future large-scale, multicentre stud-
ies are warranted to confirm and expand on our findings.
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