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Introduction: Many patients with COPD are underdiagnosed, including patients with coexisting 

lung cancer.

Methods: We conducted a retrospective study of COPD prevalence and outcomes among 

all patients diagnosed with lung cancer at our institution during a 2-year period. Patients with 

known COPD (group A) were compared with those who received a diagnosis of COPD at the 

time of their oncologic workup (group B).

Results: A total of 306 patients were diagnosed with lung cancer during the study period, 

including 87 with COPD (28.6%). Sixty percent of patients with coexisting lung cancer and 

COPD were unaware of their obstructive airways disease prior to the lung cancer diagnosis. 

Patients in group A were older (74+9 vs 69+9 years; P=0.03), had more severe obstruction (% of 

predicted forced expiratory volume in one second [FEV
1
%] 55+17 vs 71+13; P=0.04), more 

emphysema (91% vs 65%; P=0.02), and worse diffusing capacity of the lungs for carbon mon-

oxide 59+19% vs 72+22%; P=0.01) than patients in group B, but the latter had more advanced 

lung cancer (27.3% vs 13.8% stage IV disease; P=0.01) and consumed more outpatient resources 

(P=0.03). Overall mortality was similar (56% vs 58%). However, stage-adjusted mortality 

showed a trend toward greater mortality in group B patients (1.87 [0.91–3.85]; P=0.087).

Conclusion: COPD infradiagnosis is common in patients with coexisting lung cancer and is 

associated with more advanced cancer stage, greater outpatient resource consumption, and may 

be associated with greater stage-adjusted mortality.

Keywords: lung cancer, COPD, underdiagnosis, staging, survival

Introduction
Tobacco-related alterations in lung function (eg, COPD) and morphology (emphysema) 

have been linked to lung cancer incidence and prognosis in smokers. However, both 

COPD and emphysema are often underdiagnosed, even in symptomatic smokers. The 

consequences of this failure to identify patients prone to develop lung cancer cannot 

be overstated. Screening efforts, chemoprevention initiatives, and even lung cancer 

survival may be affected. Despite all these, little is known about the clinical signifi-

cance of COPD underdiagnosis in lung cancer patients. We designed a retrospective 

hypothesis-generating study to investigate the prevalence of COPD underdiagnosis 

in lung cancer and its clinical implications.
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Patients and methods
We conducted a retrospective, observational study of all lung 

cancer patients discussed at the Fundación Jimenez Diaz 

University Hospital’s lung tumor board meetings between 

May 2013 and June 2015 (Figure 1). The study protocol 

was approved by The Clinical Research Ethics Commit-

tee of the Fundación Jimenez Diaz University Hospital 

[Comité Ético de Investigación Clínica de la Fundación 

Jiménez Díaz] (EO62/2015_FJD). The committee did not 

require that written informed consent be obtained because 

the study was observational and retrospective. Follow-up 

of all patients with COPD and lung cancer was available 

through January 2016. Tumor board recommendations were 

recorded in a standardized format by a single tumor board 

coordinator and registered in every patient’s electronic 

history record. A thorough chart review was performed for 

each patient with coexisting lung cancer and COPD. COPD 

was defined as an forced expiratory volume in one second 

(FEV
1
)/forced vital capacity (FVC) ,70% on spirometry 

performed in pulmonary function laboratories affiliated to 

one of three hospitals. Seven patients were excluded from 

data analysis for a variety of reasons, including preexisting 

lung cancer diagnosis, coexisting synchronous cancer, and 

lack of follow-up. Key variables studied in patients with 

coexisting COPD and lung cancer included sex, age, body 

mass index (BMI), tobacco exposure, comorbidities, date of 

COPD diagnosis, and follow-up available prior to the lung 

cancer diagnosis. Global Initiative for Chronic Obstructive 

Lung Disease (GOLD) and cancer stage at diagnosis were 

also recorded, as well as COPD phenotypes (eg, frequent 

exacerbations, emphysema, and chronic bronchitis), dyspnea 

(modified Medical Research Council score), lung function 

study results including spirometry and carbon monoxide dif-

fusing capacity, lung cancer histology and treatment, COPD 

treatment, number of outpatient visits and hospitalization 

before and after the lung cancer diagnosis, and survival.

We divided patients for the sake of statistical analysis into 

two groups: those with known COPD at the time of the lung 

cancer diagnosis (group A) and those who had COPD, but were 

not aware of the diagnosis until a spirometry was performed 

as part of their oncologic workup (group B). Patients with 

a known diagnosis of COPD 6 months or more prior to the 

lung cancer diagnosis were included in group A.

statistical analysis
Statistical analysis was performed by a research institute–affil-

iated statistician with no relation to the hospital’s pulmonary 

department or the study investigators, using R software version 

3.1.2. Qualitative variables are reported with frequencies and 

percentages, and quantitative variables are reported with mean 

values and standard deviations or medians and interquartile 

range. Between-group comparisons of qualitative variables 

were performed by chi square-analysis or Fisher’s exact test, 

whereas comparisons of quantitative variables were performed 

using Student’s t-test or Mann–Whitney U-test depending 

on the variable’s distribution (normal or not). Kaplan–Meier 

Figure 1 study design.
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survival analysis was performed, and a P-value of less than 

0.05 was considered statistically significant. Cox regression 

analysis was performed in order to identify variables linked 

to mortality, and associations are reported with hazard ratios 

(HRs), 95% confidence intervals, and the corresponding 

P-values. Lung cancer stage-adjusted mortality analysis for 

patients in groups A and B was also performed.

Results
A total of 306 patients with lung cancer were discussed 

at weekly tumor board meetings during the study period. 

Nearly 87 of those (28.6%) were diagnosed with COPD, 

including 32 patients with known COPD prior to their 

oncologic workup (group A) and 55 patients whose COPD 

diagnosis coincided with the cancer diagnosis (group B). 

Seven patients were excluded from data analysis for a vari-

ety of reasons. Salient patient characteristics are reported in 

Table 1. Group A patients were older than group B patients 

(73.4±8.8 vs 68.9±9.3 years; P=0.034), were predominantly 

male (87.5% vs 68.8%; P=0.096), had more severe obstruc-

tion (mean FEV
1
%: 54.6% vs 70.7% of predicted; P=0.044), 

had more emphysema (91% vs 65%; P=0.018), and had lower 

diffusing capacity of the lungs for carbon monoxide (DLCO) 

values (58.6% vs 72.4% of predicted; P=0.013), although 

GOLD stage, BMI, lung cancer histology, and comorbidi-

ties were similar (Table 2). Overall, 75% of COPD patients 

received combined therapy with long-acting antimuscarinic 

and beta agonist bronchodilators and 31% were treated with 

inhaled steroids. Less than 8% of patients were on home 

oxygen therapy at the time of their lung cancer diagnosis.

Lung adenocarcinomas (35.5% and 47.8% in groups 

A and B, respectively) and squamous cell cancers were 

the most commonly reported tumors (48.4% and 39.1% 

in groups A and B, respectively). Three small cell-lung 

cancers were diagnosed in each group, representing 8% of 

all tumors. The prevalence of all other histologic subtypes 

was anecdotal. Patients in group B had more advanced 

stage lung cancer (13.6% vs 48.2% of stage I; P=0.013), 

but similar surgical resection rates when compared to group 

A (P=0.146). Group B patients consumed more outpatient 

resources as evidenced by a greater number of mean outpa-

tient visits following lung cancer diagnosis (30.3±22.1 vs 

Table 1 Characteristics of patients with coexisting COPD and 
lung cancer

Variables Total (n=80)

sex, n (%)
Men 61 (76.2)
Women 19 (23.8)

age, mean (sD), years 70.7 (9.3)
BMI, mean (sD), kg/m2 25.9 (5.1)
Pack-years (IQr) 52 (45–76)
emphysema, n (%) 60 (75)
gOlD stage, n (%)

a 34 (42.5)
B 24 (30)
C 7 (8.8)
D 15 (18.8)

Baseline lung function
FeV1%, mean (sD) 57.8 (17.6)
FeV1/FVC%, mean (sD) 53.1 (10.1)
DlCO%, mean (sD) 68.0 (21.6)

histology, n (%)
adenocarcinoma 33 (42.9)
squamous cell 33 (42.9)
small cell 6 (7.8)
neuroendocrine 1 (1.3)
large cell 2 (2.6)
Poorly differentiated 2 (2.6)

lung cancer stage, n (%)
Ia 10 (13.7)
Ib 10 (13.7)
IIa 4 (5.5)
IIb 12 (16.4)
IIIa 7 (9.6)
IIIb 13 (17.8)
IV 16 (21.9)
Unknown 1 (1.4)

Mortality, n (%) 46 (57.5)

Abbreviations: BMI, body mass index; DlCO, diffusing capacity of the lungs for 
carbon monoxide; FeV1, forced expiratory volume in 1 second; FVC, forced vital 
capacity; gOlD, global Initiative for Chronic Obstructive lung Disease; IQr, 
interquartile range; sD, standard deviation.

Table 2 Characteristics of patients with coexisting COPD and 
lung cancer by group

Variables COPD 
unknown 
(n=48)

COPD 
known 
(n=32)

P-value

sex M/F, % 69/31 88/12 0.096
age, mean (sD), years 68.9 (9.3) 73.4 (8.8) 0.034
emphysema, n (%) 31 (64.6) 29 (90.6) 0.018
gOlD stage, n (%) 0.102

a 24 (50.0) 10 (31.2)
B 14 (29.2) 10 (31.2)
C 5 (10.4) 2 (6.2)
D 5 (10.4) 10 (31.2)

FeV1%, mean (sD) 70.7 (13.1) 54.6 (17.3) 0.044
DlCO%, mean (sD) 72.4 (21.6) 58.6 (18.8) 0.013
Outpatient visits (n), mean (sD) 30.4 (22.1) 20.2 (16.1) 0.029
histology (adenocarcinoma/
squamous), %

48/39 36/48 0.569

lung cancer stage (%) 0.013
Ia 6.8 24.1
Ib 6.8 24.1
IIa 2.3 10.3
IIb 15.9 17.2
IIIa 13.6 3.4
IIIb 25.0 6.9
IV 27.3 13.8

Mortality (%) 58.3 56.2 0.891

Abbreviations: DlCO, diffusing capacity of the lungs for carbon monoxide; 
F, female; FeV1, forced expiratory volume in 1 second; gOlD, global Initiative for 
Chronic Obstructive lung Disease; M, male; sD, standard deviation.
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20.2±16.1; P=0.029), although the number of emergency 

room visits and hospitalizations did not differ (P=0.642). 

Overall 39.7% of patients with coexisting lung cancer and 

COPD had stage IIIb or IV non-small-cell lung cancer 

(Table 1). Fifty percent of patients were considered to have 

limited-stage small-cell carcinomas. Curative surgical resec-

tion without adjuvant therapy was the treatment of choice 

for 14%, whereas 26% were offered combined modality 

treatment including surgery. The remaining patients were 

treated with radiation therapy (11%), chemotherapy (11%), 

or a combination of chemotherapy and radiation (26%). 

Only 11% received no treatment. BMI (P=0.034), lung 

cancer stage (P=0.034), and carbon monoxide diffusing 

capacity (P=0.007) were associated with mortality. Despite 

statistically significant stage differences (Table 3), mortal-

ity was similar in both groups (58.3% vs 56.2%; P=0.891) 

(Figure 2). However, when adjusted for cancer stage, group B 

patients showed a trend toward greater mortality (HR: 1.87 

[0.91–3.85]; P=0.087).

Discussion
Chronic obstructive pulmonary disease is frequently 

underdiagnosed,1,2 with as many as 93% of patients with 

COPD unaware of their medical condition.2 In a Japanese 

study with a COPD prevalence of 11%, only 9% of patients 

with an abnormal spirometry had been diagnosed prior to the 

study.3 Furthermore, only 30%–50% of new COPD diagnoses 

are confirmed by spirometry suggesting that the diagnosis is 

often made based on symptoms alone.4,5 The prevalence of 

COPD in Spain is approximately 10% in subjects .40 years 

old and is more common in men than in women (15% vs 

5.6%).6 COPD prevalence increases with age, affecting 

25% of all those older than 70 years.3 Lung cancer incidence 

coincides with COPD prevalence peaks, since six out of ten 

lung cancers are diagnosed in the seventh decade of life.7 Not 

surprisingly, 40%–70% of patients with lung cancer also have 

COPD, and some studies have found that lung cancer is the 

most common cause of death in patients with COPD.8,9

The prevalence of COPD in our lung cancer population 

was approximately 30%. A study by Young et al,10 investigat-

ing the prevalence of COPD in lung cancer patients, found 

that COPD is six times more common in those with newly 

diagnosed lung cancer than in an age-matched control group 

of smokers.10 The prevalence of coexisting COPD and lung 

cancer in that study was 50%.10 Furthermore, lung cancer 

survival appears to be lower in patients with COPD (15% 

3-year survival) than in smokers without obstructive lung 

disease (26% 3-year survival).11

While survival in our cohort was similar for both groups 

of patients with coexisting lung cancer and COPD, we found 

significant differences in both lung cancer and COPD stage, 

age, and sex, which suggest that COPD underdiagnosis is 

extremely prevalent in lung cancer and may have clinically 

relevant implications. Sixty percent of our patients with 

coexisting COPD and lung cancer were not aware that they 

had altered lung function until lung cancer was diagnosed. 

Patients in group B were more often women with more 

advanced stage disease despite being younger and having 

less-severe COPD. Although we can only speculate about the 

reasons for this finding, it is plausible that group A patients 

were under closer surveillance because of their COPD 

diagnosis, thereby benefitting from a prompt lung cancer 

diagnosis. At the very least, this finding implies disparities in 

outpatient resource consumption. More importantly, it may Figure 2 survival of patients with coexisting COPD and lung cancer.

Table 3 stage distribution by group and adjusted mortality

Stage Group A Group B

I 14 (48%) 6 (14%)
II 8 (28%) 8 (19%)
III 3 (10%) 17 (39%)
IV 4 (14%) 12 (28%)

Variables Unadjusted Adjusted

HR (95% CI) P-value HR (95% CI) P-value

COPD 1.16 (0.60–2.21) 0.660 1.87 (0.91–3.85) 0.087
stage II 1.51 (0.54–4.24) 0.435
stage III 2.32 (0.87–6.16) 0.091
stage IV 5.21 (1.90–14.2) 0.001

Note: group a, patients with lung cancer and pre-existing COPD; group B, 
patients with lung cancer and COPD who were diagnosed of both simultaneously.
Abbreviations: HR, hazard ratio; CI, confidence interval.
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also condition outcomes. Stage-adjusted mortality showed 

a trend benefitting those with known COPD which only a 

larger prospective sample may confirm. Since patients in 

group A were older and had more severe obstruction (mean 

FEV
1
 55% vs 71%), a stage benefit may be obscured by 

worse prognosis associated with advanced age and poorer 

lung function. The differences in COPD severity between 

groups A and B in our study cannot be overstated since 

85% of group A patients had severe obstruction compared 

to only 5% of those in group B. Arguably, the difference is 

so large that it may very well offset the survival advantage 

attributable to earlier stage cancer and may account for the 

lack of difference in curative resection rates that one might 

expect from that stage advantage.

Emphysema is a powerful predictor of lung cancer risk 

and prognosis.12–14 In our cohort, the DLCO, which can be 

viewed as a surrogate marker of the former,15 was low in both 

groups. However, patients in group A had lower DLCOs 

(59% vs 72%; P=0.013) suggesting that the emphysema 

phenotype was more prevalent and/or severe in that group. 

This was precisely the case since imaging findings confirmed 

the presence of emphysema in 91% of group A scans vs 

65% of those in group B. Furthermore, DLCO in our study 

correlated with mortality (P=0.007). This finding may also 

contribute to the lack of a survival benefit described earlier, 

since emphysema not only increases the risk of lung cancer 

but also is associated with a worse prognosis.16

An intriguing finding of our study was that squamous cell 

carcinomas rivaled adenocarcinomas in prevalence. Both 

accounted for 43% of all tumors. This finding stands in stark 

contrast with the growing preeminence of adenocarcinoma in 

recent epidemiologic studies, suggesting that COPD patients 

have more squamous carcinomas than lung cancer patients 

with preserved lung function.17 It is further proof that smokers 

have fewer adenocarcinomas than nonsmokers and that COPD 

is a risk factor for squamous histology. At least one study 

found that squamous cell cancers are four times more common 

in patients with COPD than those with normal spirometry.17

The implications of our findings, if confirmed by prospec-

tive studies, for ongoing COPD screening efforts are clinically 

relevant. Patients with lung cancer who are unaware of their 

COPD have fewer symptoms, less severe obstruction, are 

younger, and predominantly female. However, their lung can-

cer is diagnosed at a more advanced stage and their survival 

may be even worse than older patients, predominantly male 

patients with more severe obstruction and more emphysema. 

Patients with known COPD, especially now that lung cancer 

screening is becoming a reality, may benefit from ongoing 

cancer surveillance. Furthermore, since existing evidence 

points to a chemopreventive effect of inhaled corticosteroids 

in COPD, this finding renders a timely COPD diagnosis poten-

tially life saving by introducing therapies that not only treat 

COPD but also help to prevent lung cancer.18 Needless to say, 

smoking cessation efforts might be more effective in patients 

who know that they suffer from COPD since lung cancer is 

more common in smokers with altered lung function.19

Limitations
Our study is limited by its retrospective design. Chart review, 

lung function study timing, quality and reproducibility, thera-

peutic decisions and their impact, and follow-up are all con-

ditioned by this design. However, the study was undertaken 

at a single tertiary referral center, with uniform tumor board 

protocols and documentation procedures for all lung cancer 

patients. We are now in the process of initiating a multicenter 

prospective study that we hope will minimize such biases 

and provide further evidence to support the conclusions of 

this hypothesis-generating study.

Conclusion
COPD is prevalent in lung cancer and commonly underdiag-

nosed. This finding is associated with clinically relevant and 

statistically significant differences in key variables including 

lung cancer stage, COPD severity, and the prevalence of 

emphysema in patients with coexisting lung cancer and 

COPD. This hypothesis-generating retrospective study 

highlights the need for further efforts leading to combined 

COPD and lung cancer screening and treatment.
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