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Abstract 
Objectives: We retrospectively analyzed whether the severity of Chronic Obstructive 
Pulmonary Disease (COPD) affected disease-specific survival in Non-Small-Cell 
Lung Cancer (NSCLC) patients after surgical resection. Methods: We enrolled 210 
NSCLC patients who underwent curative surgery between 2009 and 2011. Classifica-
tion of COPD severity was based on guidelines of the Global Initiative for Chronic 
Obstructive Lung Disease (GOLD). Results: A total of 55 patients were diagnosed 
with COPD. The 5-year disease-specific survival of patients with COPD was not dif-
ferent compared with that of patients without COPD. Among the COPD patients, 40 
were classified as GOLD 1, 13 as GOLD 2, and 2 as GOLD 3. Although the number 
of patients with GOLD 2 - 3 was small, the 5-year disease-specific survival of patients 
with GOLD 2 - 3 was significantly poorer. We found the prognostic significance of 
GOLD 2 - 3 in univariate analysis, but failed to find this in multivariate analysis. 
Conclusions: There is a possibility that the severity of COPD might be useful to pre-
dict the prognosis of NSCLC patients. Further studies with large study population 
are needed. 
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1. Introduction 

Lung cancer and Chronic Obstructive Pulmonary Disease (COPD) are both common 
diseases. Epidemiological data showed that the presence of COPD increased the risk of 
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lung cancer by 4.5 folds [1] [2]. Moreover, in recent years, several studies have focused 
on the relationship between COPD and its comorbidities. Previous analyses have 
shown that COPD is correlated with prolonged length of hospital stay [3], major mor-
bidity [4], and in-hospital mortality [5] after Non-Small Cell Lung Cancer (NSCLC) 
surgery. It is easy to understand that COPD patients receiving pulmonary resection for 
NSCLC are thought to be at increased risk of short-term morbidities and surgery-re- 
lated mortalities. 

Furthermore, several previous studies reported that NSCLC patients with COPD had 
increased risk of worse disease-specific survival [6]-[9]. On the other hand, other stu-
dies did not find differences in survival [10]-[13]. 

With respect to COPD, its role in the prognosis of NSCLC is not yet clear. A recently 
reported meta-analysis of observational studies concluded that the presence of COPD 
was robust predictors of poor survival in patients with lung cancer [14]. However, the 
effect of COPD on the survival after resection of NSCLC is still uncertain. The purpose 
of this study is to investigate the impact of COPD severity on postoperative recurrence 
in patients with resectable NSCLC. 

2. Patients and Methods 

This retrospective study had institutional review board approval (2016-113), and the 
need to obtain patient consent was waived. Consecutive NSCLC patients who under-
went surgery from 2009 to 2011 in our hospital were enrolled into the present retros-
pective study. The following patients were excluded: 1) patients who had not received 
complete resection, 2) patients who died of other diseases after surgery, and 3) patients 
who lost to follow-up. One hundred and seventy-five consecutive resected NSCLC pa-
tients were enrolled into the present retrospective study. The clinicopathologcal factors 
of patients were shown in Table 1. 

Spirometric measurements were evaluated in all patients preoperatively. COPD was 
defined as forced expiratory volume in one second (FEV1)/forced vital capacity (FVC) 
< 0.7 [15]. The Global Initiative for Chronic Obstructive Lung Disease (GOLD) spiro-
metric grades [16] were used to classify the severity of airflow limitation: GOLD 1 
(mild), FEV1 ≥ 80% predicted; GOLD 2 (moderate), 50% ≤ FEV1 < 80% predicted; 
GOLD 3 (severe), 30% ≤ FEV1 < 50% predicted; and GOLD 4 (very severe), FEV1 < 
30% predicted. 

All patients with preoperative smoking had stopped smoking cigarettes for more 
than 1 month before surgery, even if they were current smokers. All patients with 
COPD received inhaled tiotropium bromide (18 μg once daily) (Spiriva®, Handi Haler; 
Boehringer Ingelheim, Berkshire, UK) for at least 1 week before surgery until at least 4 
weeks after surgery. 

Pathological (p) tumor-node-metastasis (TNM) staging was recorded in all patients 
based on the 7th edition of the American Joint Committee on Cancer (AJCC)/Union 
for International Cancer Control (UICC) classification. Follow-up information, in-
cluding cause of death, was ascertained through a review of clinic notes and direct or  
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Table 1. Clinical characteristics. 

  Non-COPD COPD p Value 

Age <65 49 11 0.093 

 ≥65 106 44  

Gender Male 60 44 <0.001 

 Female 95 11  

Smoking Current/Former 65 45 <0.001 

 Never 90 10  

Histology Adeno 128 33 <0.001 

 Others 17 6  

 Squamous 10 16  

pStage I 123 42 0.645 

 II-III 32 13  

pT status pT1 115 38 0.469 

 pT2 - 3 40 17  

pN status pN0 136 47 0.667 

 pN1 - 2 19 8  

CEA Norm 118 40 0.618 

 High 37 15  

CEA: carcinoembryonic antigen. 

 
family contact. Patients who were alive without evidence of recurrence at the end of the 
follow-up period were regarded as censored cases. Overall survival was determined as 
the duration from the day of surgery until the day of death from all causes, with pa-
tients alive at the end of follow-up treated as censored cases. The disease-specific sur-
vival curves of the patients were plotted by using the Kaplan-Meier method and ana-
lyzed using the log-rank test. The Cox regression hazard model was used for univariate 
and multivariate analyses to assess the prognostic value of COPD. The software package 
JMP version 12.2.0 (SAS Institute Inc., Cary, NC, USA) was used for all statistical ana-
lyses. Statistical significance was considered at p less than 0.05. 

3. Results 

The characteristics of the 210 patients in the study are shown in Table 1. Of these pa-
tients, 100 had never smoked, 110 were current/former smokers. A total of 55/210 
(26.2%) patients were diagnosed with COPD, including 40 mild cases (GOLD 1), 13 
moderate cases (GOLD 2), and 2 severe cases (GOLD 3). As shown in Table 1, the 
presence of COPD was significantly related to gender, smoking status and histology, 
while age, pStage, pT status, pN status and serum carcinoembryonic antigen (CEA) lev-
el was not. 
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A comparison of survival curves based on COPD is shown in Figure 1. The 5-year 
disease-specific survival of patients with COPD was similar to those without COPD 
(69.1% vs. 72.4%, p = 0.492). 

COPD patients were subdivided into 2 groups: GOLD 1 and GOLD 2 - 3. The 5-year 
disease-specific survival was 70.4% for GOLD 1 group, which was comparable with that 
of non-COPD group (p = 0.667). However, the disease-specific survival of GOLD 2 - 3 
group was 46.7%, significantly lower than that of non-COPD group (p = 0.012) and 
GOLD 1group (p = 0.022) (Figure 2). 

Univariate analysis revealed that the gender, smoking history, histological type, pT 
status, pN status, serum CEA level and GOLD classification (GOLD 2 - 3 vs. others) 
were significant predictors of disease-specific survival (Table 2). These variables identi-
fied by univariate analysis were included in Cox proportional hazards model to verify 
independent prognostic factors. Multivariate analysis demonstrated that histology, pN 
status and serum CEA level were independent prognostic factors for disease-specific 
survival (Table 3). However, we failed to find the prognostic significance of GOLD 
classification. 
 

 
Figure 1. Survival of patients based on COPD. 

 

 
Figure 2. Survival of patients based on GOLD classification. 
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Table 2. Univariate analysis. 

 Favorable Unfavorable Hazard ratio 95% CI p Value 

Age <65 ≥65 0.711 0.385 - 1.236 0.234 

Gender Female Male 0.394 0.230 - 0.655 <0.001 

Smoking Never Current/Former 0.409 0.237 - 0.684 0.001 

Histology Adenocarcinoma Others 0.223 0.136 - 0.367 <0.001 

pT status pT1 pT2 - 3 0.385 0.236 - 0.633 <0.001 

pN status pN0 pN1 - 2 0.284 0.168 - 0.503 <0.001 

Serum CEA Normal High 0.310 0.188 - 0.518 <0.001 

COPD non-COPD COPD 0.825 0.491 - 1.443 0.488 

GOLD non-COPD + GOLD 1 GOLD 2 - 3 0.425 0.215 - 0.967 0.042 

CI: Confidence interval. 

 
Table 3. Multivariate analysis. 

 Favorable Unfavorable Hazard ratio 95% CI p Value 

Gender Female Male 0.611 0.258 - 1.371 0.240 

Smoking Never Current/Former 1.037 0.452 - 2.358 0.932 

Histology Adenocarcinoma Others 0.274 0.152 - 0.488 <0.001 

pT status pT1 pT2 - 3 0.844 0.477 - 1.528 0.570 

pN status pN0 pN1 - 2 0.305 0.158 - 0.598 0.001 

serum CEA Normal High 0.414 0.244 - 0.709 0.002 

GOLD non-COPD + GOLD 1 GOLD 2 - 3 0.737 0.360 - 1.713 0.452 

CI: Confidence interval. 

4. Discussion 

In our study patients, the ratio of COPD patients was only 26.2%. Gao et al. [14] con-
ducted a meta-analysis using 21 studies. Among these 21 studies published between 
2001 and 2015, the sample size ranged from 114 to 18,077 and the ratio of COPD pa-
tients ranged from 6.97% to 82.46%. There is a high heterogeneity across the studies. 

In the present study, we failed to find the relationship between the presence of COPD 
and patients’ prognosis after NSCLC surgery. Similar results have been previously re-
ported [10]-[13], while others showed that NSCLC patients with COPD had increased 
risk of worse disease-specific survival [6]-[9]. Furthermore, a recent meta-analysis 
showed the presence of COPD is a predictor of poor survival in patients with lung can-
cer [14]. Therefore, it remains unclear whether the presence of COPD is associated with 
poorer prognosis. There are several limitations in the present study. The number of 
overall patients and COPD patients were small. Moreover, majority of our patients with 
COPD was GOLD 1. In other words, the pulmonary function of majority of COPD pa-
tients in our series was not significantly different from that of non-COPD patients. 
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Taken together, we cannot reject the possibility of the prognostic significance of the 
presence of COPD. Some possible reasons for the prognostic significance of the pres-
ence of COPD are as follows: First, tobacco smoking is the best established risk factor 
for lung cancer and the most common risk factor for COPD [15] [16]. Our result also 
showed the correlation between smoking status and the presence of COPD. Therefore, 
it is easy to consider that majority of NSCLC in COPD patients was smoking related 
cancer. To date, it has been reported that NSCLC in smokers and never-smokers were 
quite different [17] [18]. There is a possibility that NSCLC in smokers might have more 
aggressive tumor growth, invasion or metastasis than those in non-smokers. Thus one 
of the reasons for poorer prognosis in COPD patients might be due to malignant po-
tential of smokers NSCLC but not the effect of COPD itself. Second, previous studies 
[14] and our result showed that the ratio of squamous cell carcinoma in COPD patient 
was larger than those in overall patents. This result also showed that NSCLC in COPD 
patients is a smoking related cancer. Recently, the incidence of lung adenocarcinoma 
has increased gradually in most countries [19]. Adenocarcinoma is the predominant 
type of lung cancer among lifelong non-smokers and among females [19]. Our result of 
multivariate analysis showed that the histological subtype was an independent prognos-
tic factor. Therefore, the difference in histologic subtype between COPD and non- 
COPD patients might be also one of reason for a prognostic significance of COPD at 
least in part. 

Although the number of patients with GOLD 2 - 3 in our series was very small, we 
showed a trend towards an association between unfavorable survival and severity of 
COPD. However, we failed to find the prognostic significance of severity of COPD in 
multivariate analysis. We believe that there is a possibility of a relationship between pa-
tients’ survival and severity of COPD when examined using large study population. It is 
easy to understand that the severity of COPD might be related to the smoking index. 
Therefore, it can be considered that NSCLC in patients with GOLD 2 - 3 has more cha-
racters of smoking-related cancer. Thus there is a possibility that NSCLC in GOLD 2 - 3 
patients has more aggressive tumor. Further studies with large study population are 
needed. 

5. Conclusion 

In conclusion, there is a possibility that the severity of COPD might be useful to predict 
the prognosis of NSCLC patients. Further studies with large study population are 
needed. 
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