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Objective: To investigate the clinical features, diagnosis, and treatment status of elderly patients 

with chronic obstructive pulmonary disease (COPD) complicated with lung cancer.

Patients and methods: This was a retrospective study of 206 patients aged 60 years with 

COPD and newly diagnosed lung cancer at the Tianjin Chest Hospital Respiratory Centre between 

September 2008 and September 2013. Lung function, radiology, and clinical data were retrieved.

Results: Among all patients, 57% (117/206) were hospitalized due to acute COPD aggrava-

tion, 47% (96/206) had COPD grade III or IV, 95% (195/206), showed diffusion dysfunction in 

pulmonary function examination, 90% (185/206) had a history of smoking, and 26% (54/206) 

were treated with inhaled corticosteroids for COPD treatment. Ninety-eight patients suffered 

from squamous carcinoma, 73 from adenocarcinoma, and 35 from small-cell carcinoma. 

Clinical staging was I in 36 patients, II in 47 patients, III in 78 patients, and IV in 45 patients. 

Initial treatments were surgery in 59 patients, chemotherapy in 30 patients, and no treatment in 

117 patients. Multivariate analysis showed that age (P0.001), COPD grades (P=0.01), clinical 

staging (P0.001), and pulmonary diffusion function (P=0.007) were independent factors 

associated with patients with COPD being given treatments for lung cancer.

Conclusion: Younger patients with lower COPD grades, earlier lung cancer stage, and better 

pulmonary diffusion function are more likely to receive treatments.

Keywords: chronic obstructive pulmonary disease, lung cancer, treatment, diagnosis

Introduction
Chronic obstructive pulmonary disease (COPD) is a pulmonary disease characterized 

by persistent airflow limitation associated with a chronic inflammatory response in 

airways, lungs, and the whole body, resulting in the destruction of lung tissue and 

the long-term decline in lung function.1,2 It mainly affects men, smokers, and people 

aged 40 years1,2 and is the fourth cause of mortality worldwide,1,2 showing a preva-

lence of 4%–10%.3,4 The symptoms may be variable in severity and may hide other 

pulmonary diseases such as lung cancer.1,2

Lung cancer accounts for ~12% of all cancer patients.5 The risk factors for lung 

cancer include smoking, occupational exposure, and a family history of lung cancer.6 

The patients with COPD are at increased risk of lung cancer because of the chronic 

systemic and local inflammatory state and lung tissue remodeling.7,8 A 5-year study 

in the US revealed that the incidence of lung cancer in patients with COPD was as 

high as 16.7/1,000 cases per year.9

The symptoms of COPD may lead to difficulties for the early diagnosis of lung 

cancer. In addition, the declined pulmonary function may cause loss of treatment 
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opportunity in many patients with COPD and lung cancer, 

especially in elderly patients who also frequently suffer from 

comorbidities. The severity of COPD may limit the surgical 

options because of the low lung function.10 The patients with 

COPD might benefit more from minimally invasive surgical 

approaches or nonsurgical treatments.11 Nevertheless, despite 

the best treatment approach, the overall prognosis of patients 

with COPD and lung cancer is worse than that of patients 

with lung cancer but without COPD.12

The present study was a retrospective series of 206 

elderly patients hospitalized due to COPD and lung cancer 

between September 2008 and September 2013. The aim was 

to investigate the clinical features, diagnosis, and treatment 

status of elderly patients with COPD complicated with 

lung cancer.

Patients and methods
Study design
This was a retrospective case series of patients hospitalized 

with COPD and newly diagnosed lung cancer at the Tianjin 

Chest Hospital Respiratory Centre between September 

2008 and September 2013. The study was approved by the 

ethics committee of the Tianjin Chest Hospital Respiratory 

Centre. The need for individual consent was waived by the 

committee because of the retrospective nature of the study.

Patients
A total of 206 patients were included. The diagnosis and 

classification of COPD was made according to the Global 

Initiative for Chronic Obstructive Lung Disease statement.2 

Patients with any other chronic pulmonary diseases such 

as bronchiectasis, tuberculosis, bronchial asthma, or dif-

fuse panbronchiolitis were excluded. The diagnosis of lung 

cancer abided by the classification of the 2004 World Health 

Organization classification of lung tumors.13 The cancer was 

pathologically diagnosed by bronchoscopic biopsy, superficial 

lymph node biopsy, computer tomography (CT)-guided percu-

taneous lung biopsy, and/or pleural effusion examinations.

Data collection
Clinical, pathological, lung function, and radiological data 

were collected through reviewing medical records and 

imaging data. Lung function was expressed using forced 

vital capacity (FVC), percentage of forced expiratory 

volume in 1 second (FEV
1
) to predicted value (%FEV

1
), 

percentage of FEV
1
 to FVC (FEV

1
/FVC), and percentage 

of diffusion capacity for carbon monoxide of lung to its 

predicted value (%DLCO) after the bronchodilation test. 

The signs of emphysema in the chest CT were identified 

by experienced radiologists. The pathological examina-

tion of the lung cancer was reviewed by experienced 

pathologists.

Statistical analysis
Data collection and statistical analyses were carried out 

using SPSS 22.0 (IBM Corporation, Armonk, NY, USA). 

Continuous variables were presented as mean ± standard 

deviation and were analyzed using analysis of variance with 

the Tukey’s post hoc test. Categorical variables were pre-

sented as frequencies and were analyzed using the Fisher’s 

exact test. Correlations were analyzed using the Spearman’s 

rank test. All variables associated with thoracic surgery were 

introduced into a multiple logistic regression model (forward 

stepwise). Multivariate odds ratios (ORs) and 95% confi-

dence intervals (CIs) were presented. A two-sided P-value 

of 0.05 was considered statistically significant.

Results
Characteristics of the patients
Table 1 presents the characteristics of the patients. Among 

the 206 patients with COPD and newly diagnosed lung 

cancer, there were 128 men and 78 women, with a mean 

age of 69.7±5.1 years. Among these patients, 90% (185/206) 

had a history of smoking; 57% (117/206) were admit-

ted due to acutely aggravated COPD, 33% (68/206) had 

severe symptoms (hemoptysis, chest pain, hoarseness, etc), 

and 10% (21/206) had pulmonary shadows observed dur-

ing radiological examination. All patients had symptoms 

such as cough, sputum, and wheezing after activities. The 

pulmonary function examination indicated that 195 (95%) 

patients suffered from declined pulmonary diffusion func-

tion. Fifty-four (26%) patients used inhaled corticosteroids 

for COPD treatment.

There were 98 cases (48%) of squamous carcinoma, 

73 cases (35%) of adenocarcinoma, and 35 cases (17%) 

of small-cell lung cancer. In terms of clinical staging, 36 

patients had stage I, 47 had stage II, 78 had stage III, and 

45 had stage IV.

All 206 patients underwent chest X-ray and CT examina-

tion. Emphysema signs were found in all patients. In addition, 

132, 10, 36, and 28 patients showed tumor mass, pneumonia, 

atelectasis, and pleural effusion, respectively.

The patients were divided according to COPD severity: 

41, 69, 68, and 28 patients were of COPD grades I, II, III, 
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and IV, respectively. There were no differences among COPD 

grades for age, sex, and smoking history (all P0.05), but the 

frequency of squamous carcinoma increased with increasing 

COPD grade (P=0.03, P for trend =0.001), and expectedly, 

the pulmonary diffusion function decreased with increasing 

COPD grade (P0.001, P for trend 0.001; Table 1). COPD 

grading and cancer staging were not significantly correlated 

(r=0.020, P=0.777).

Treatments
Initial treatments were surgery in 59 patients, chemotherapy 

in 30, and no treatment in 117 (Table 2). The reasons why 

117 cases did not receive operation and chemotherapy are 

stated as follows.

All patients with stages IIIb and IV cancer (n=78) and 

some of the patients with stage IIIa cancer (n=10) had no 

indication for operation (total, n=88/117, 75%), 23/117 (20%) 

Table 2 Characteristics of the patients according to the treatments for lung cancer

Characteristics All  
(N=206)

Surgery  
(n=59)

Chemotherapy  
(n=30)

No treatment  
(n=117)

P-value P for trend

Age, years, mean ± SD 69.7±5.1 67.2±4.7 67.2±4.0 71.7±8.1 0.001 0.001
Sex, n (%) 0.87 0.52

Male 128 (62.1) 35 (59.3) 19 (63.3) 74 (63.2)
Female 78 (37.9) 24 (40.7) 11 (36.7) 43 (36.8)

Smoking history, mean ± SD, pack/year 35±23 36±25 40±24 33±23 0.22 0.44
Pathology, n (%) 0.001 0.85

Squamous carcinoma 98 (47.6) 25 (42.4) 14 (46.7) 59 (50.4)
Adenocarcinoma 73 (35.4) 30 (50.8) 5 (16.7) 38 (32.5)
Small-cell carcinoma 35 (17.0) 4 (6.8) 11 (36.7) 20 (17.1)

Lung cancer, n (%) 0.001 0.001
Stage I 36 (17.5) 20 (33.9) 5 (16.7) 11 (9.4)
Stage II 47 (22.8) 27 (45.8) 9 (30.0) 11 (9.4)
Stage IIIa 38 (18.4) 12 (20.3) 9 (30.0) 17 (14.5)
Stage IIIb 40 (19.4) 0 6 (20.0) 34 (29.1)
Stage IV 45 (21.8) 0 1 (3.33) 44 (37.6)

COPD, n (%) 0.001 0.001
Grade I 41 (19.9) 24 (40.7) 3 (10.0) 14 (12.0)
Grade II 69 (33.5) 28 (47.5) 6 (20.0) 35 (29.9)
Grade III 68 (33.0) 7 (11.9) 16 (53.3) 45 (38.5)
Grade IV 28 (13.6) 0 5 (16.7) 23 (19.7)

DLCO (% predictive value), mean ± SD 58.4±13.6 70.2±6.1 57.0±7.7 52.8±13.7 0.001 0.001

Abbreviation: DLCO, diffusion capacity for carbon monoxide of lung.

Table 1 Characteristics of the patients according to the severity of COPD

Characteristics All  
(N=206)

COPD I  
(n=41)

COPD II  
(n=69)

COPD III  
(n=68)

COPD IV  
(n=28)

P-value P for trend

Age, years, mean ± SD 69.7±5.1 69.6±5.3 69.1±4.7 70.3±5.1 70.1±5.4 0.78 0.32
Sex, n (%) 0.22 0.70

Male 128 (62.1) 25 (61.0) 48 (69.6) 46 (67.6) 19 (67.9)
Female 78 (37.9) 16 (39.0) 21 (30.4) 22 (32.4) 9 (32.1)

Smoking history, mean ± SD, pack/year 35±23 41±24 33±23 34±21 32±27 0.68 0.16
Lung cancer, n (%) 0.57 0.66

Stage I 36 (17.5) 6 (14.6) 12 (17.4) 14 (20.6) 4 (14.3)
Stage II 47 (22.8) 10 (24.4) 18 (26.1) 13 (19.1) 6 (21.4)
Stage IIIa 38 (18.4) 8 (19.5) 11 (15.9) 12 (17.6) 7 (25.0)
Stage IIIb 40 (19.4) 10 (24.4) 17 (24.6) 8 (11.8) 5 (17.9)
Stage IV 45 (21.8) 7 (17.1) 11 (15.9) 21 (30.9) 6 (21.4)

Pathology, n (%) 0.029 0.001
Adenocarcinoma 73 (35.4) 22 (53.7) 27 (39.1) 17 (25.0) 7 (25.0)
Squamous carcinoma 98 (47.6) 11 (26.8) 28 (40.6) 40 (58.8) 19 (67.9)
Small-cell carcinoma 35 (17.0) 8 (19.5) 14 (20.3) 11 (16.2) 2 (7.1)

DLCO (% predictive value), mean ± SD 58.4±13.7 68.2±11.5 65.3±9.1 51.2±11.6 43.7±8.7 0.001 0.001

Abbreviation: DLCO, diffusion capacity for carbon monoxide of lung.
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patients had poor lung function and could not endure opera-

tion, and 6/117 (5%) patients were old or with comorbidities 

that made them ineligible for surgery. The prechemotherapy 

evaluation was based on age, performance status score, 

cardiopulmonary function, and with/without/severity grade 

of, infection. The reasons for not receiving chemotherapy 

were 25 (20%) patients were older than 75 years; 60 (51%) 

patients had a performance status score 2, among which 

45 had COPD III or IV; ten (9%) patients had abnormal 

hepatic or renal function; eleven (10%) patients had COPD 

combined with severe infection; and eleven (10%) patients 

refused chemotherapy.

Compared with untreated patients, patients who received 

treatments were younger (P0.001, P for trend 0.001), 

were at earlier cancer stage (P0.001, P for trend 0.001), 

had lower COPD grade (P0.001, P for trend 0.001), and 

had a better pulmonary diffusion function (P0.001, P for 

trend 0.001). Worth mentioning, compared with untreated 

patients, the patients who received treatments showed a higher 

frequency of adenocarcinoma (P=0.001), but this association 

was probably due to the types of treatment for different types 

of cancer.

Decision making for lung cancer 
treatment
Dependent variable was categorized as treated (surgery and 

chemotherapy) and nontreated. Univariate and multivariate 

analyses showed that age (per 1 year; univariate: OR =0.81, 

95% CI: 0.75–0.87, P0.001; multivariate: OR =0.80, 

95% CI: 0.71–0.89, P0.001), COPD grades (univariate: 

OR =0.50, 95% CI: 0.36–0.69, P0.001; multivariate: 

OR =0.46, 95% CI: 0.25–0.84, P=0.01), clinical staging 

(univariate: OR =0.35, 95% CI: 0.26–0.46, P0.001; 

multivariate: OR =0.32, 95% CI: 0.22–0.47, P0.001), 

and pulmonary diffusion function (univariate: OR =1.10, 

95%  CI: 1.07–1.14, P0.001; multivariate: OR =1.08, 

95%  CI:  1.02–1.14, P=0.007) were independent factors 

associated with patients with COPD being given treatments 

for lung cancer (Table 3).

Discussion
Patients with COPD and lung cancer have a poor prognosis. 

The aim of this study was to investigate the clinical features, 

diagnosis, and treatment status of elderly patients with 

COPD complicated with lung cancer. The results showed 

that among the 206 patients, 57% were hospitalized due to 

acute COPD aggravation, 95% showed diffusion dysfunc-

tion in pulmonary function examination, and 90% had a 

history of smoking. The initial treatments were surgery in 

59 patients, chemotherapy in 30 patients, and no treatment in 

117 patients. Multivariate analysis showed that age, COPD 

grades, clinical staging, and pulmonary diffusion function 

were independent factors associated with patients with COPD 

being given treatments for lung cancer.

A number of epidemiological studies7,14 revealed that 

COPD is associated with an increased risk of lung cancer. 

Indeed, COPD increases the risk of lung cancer by four 

to five times, and ~30% of patients with COPD die from 

lung cancer. In all, 50%–80% of patients with lung cancer 

also suffer from COPD. For a long time, smoking has been 

recognized as the most important risk factor for lung can-

cer.15 Patients with COPD usually have a history of heavy 

smoking, especially elderly patients, which may be an 

important contributor to the increased risk of lung cancer 

in patients with COPD. Nevertheless, the large amount of 

lung damage and remodeling observed in COPD might also 

play a role in the development of lung cancer, as well as the 

chronic inflammatory state.7,8 In this study, smoking patients 

accounted for 90% of all the patients. A previous study9 

enrolled 2,507 patients with COPD but without initial clinical 

or radiological evidence of lung cancer and was conducted 

with a median follow-up of 60 months, during which anthro-

pometric indexes, smoking history, lung cancer, diagnosis 

time of lung cancer, and histological types at baseline were 

recorded. The study results revealed that the incidence of 

lung cancer was lower in patients with more severe airflow 

obstruction; in addition, lung cancer was associated with 

lung function of grades I and II, age, low body mass index, 

and %DLCO 80%. Previous studies showed that severe 

Table 3 Univariate and multivariate analyses of independent factors associated with the decisions for treatment

Univariate Multivariate

OR 95% CI P-value OR 95% CI P-value

Age (per 1 year) 0.808 0.751–0.868 0.001 0.798 0.714–0.892 0.001
COPD grade 0.498 0.361–0.687 0.001 0.455 0.248–0.836 0.011
Clinical staging 0.347 0.260–0.463 0.001 0.320 0.220–0.468 0.001

DLCO 1.101 1.067–1.136 0.001 1.078 1.021–1.139 0.007

Abbreviations: OR, odds ratio; CI, confidence interval; DLCO, diffusion capacity for carbon monoxide of lung.
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airway obstruction is associated with lung cancer,16–18 but this 

is controversial.9 In the present study, 95% of the patients 

showed different degrees of decline in pulmonary diffusion 

function, which is a quantitative index for emphysema.19 A 

previous study suggested that emphysema was an indepen-

dent risk factor of lung cancer.20 Squamous carcinoma is the 

main pathological type of lung cancer and has been shown 

to be associated with airway obstruction.21 However, it is 

still unclear why the proportion of lung adenocarcinoma 

is higher in patients with grade I COPD. The present study 

was not designed to assess the incidence of lung cancer in 

patients with COPD. Additional studies are still necessary 

to address this question.

COPD with lung cancer is difficult to detect because 

of the severe pulmonary symptoms of the patients. In the 

present study, 57% of the patients were initially admitted 

due to acute aggravation of COPD, 33% because of severe 

symptoms (hemoptysis, chest pain, hoarseness, etc), and 

10% because of radiological findings. Therefore, it might 

be very necessary to perform lung cancer screening in the 

COPD population. In 2011, a large-scale and 10-year study22 

revealed that screening of patients with a smoking history 

using small-dose CT imaging was conducive to reduce the 

mortality of lung cancer. Standard X-ray screening may have 

some effect in the detection of lung cancer, but it is unlikely 

to reduce the number of lung cancer deaths.22 The probability 

of participants dying from lung cancer was lowered by 20% 

when they underwent CT scans compared with those who 

underwent conventional X-ray examination.22 A recent 

study revealed that body mass index, smoking, age, and CT 

emphysema signs were indexes that could help identifying 

high-risk patients for lung cancer.23

The treatment outcomes of COPD and lung cancer may 

be unfavorable due to delayed diagnosis. In this study, 30% 

of the patients underwent surgery and 15% of the patients 

underwent chemoradiotherapy. Studies revealed that the 

inhalation of corticosteroids could not only improve the 

symptoms but also decrease the incidence of lung cancer 

in patients with COPD. Indeed, Parimon et al24 conducted a 

3.8-year follow-up study in 10,747 patients with COPD and 

found that the incidence of lung cancer was significantly 

decreased in patients with COPD inhaling corticosteroids, 

which could be significant for the prevention of lung cancer 

and worthy of further investigations.

In the present study, age, COPD grades, clinical staging, 

and pulmonary diffusion function were independent factors 

associated with patients with COPD being given treatments 

for lung cancer. These results are supported by a previous 

study that suggested that the knowledge of the severity of 

COPD is one of the most important factors for the therapeutic 

decision.25 These results suggested that older patients with 

more advanced COPD and lung cancer were less likely to be 

treated. Indeed, limited pulmonary reserve is a contraindica-

tion to resection of the tumor,10 but novel ablation techniques 

such as stereotactic radiation therapy and radiofrequency 

ablation are promising in these patients.11,26 Nevertheless, 

even if observation leads to poor outcomes of lung cancer,27 

a patient cannot be proposed a treatment that he or she will 

be unable to endure. Additional studies are necessary to 

determine the most optimal approaches for these patients.

The present study is not without limitations. First, the 

sample size was relatively small and from a single center. 

Besides, the retrospective design prevented examination of 

factors that are not part of the routine management of the 

patients. Additional studies are still necessary to describe 

comprehensively these patients and to determine the best 

course of action.

Conclusion
Younger patients with lower COPD grades, earlier lung 

cancer stage, and better pulmonary diffusion function are 

more likely to receive treatments.
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