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Abstract: Asthma, chronic obstructive pulmonary disease (COPD),
and pulmonary tuberculosis (TB) are common pulmonary diseases
associated with lung cancer. Besides, smoking is more prevalent in
Taiwanese men. This study evaluated gender disparities in coexisting
pulmonary diseases on survival of patients with lung adenocarcinoma.

Patients newly diagnosed with lung cancer between 2003 and 2008
were identified from Taiwan National Health Insurance Research
Database. Cases with lung adenocarcinoma were further confirmed
using the Cancer Registry Database and followed up until the end of
2010. Cox proportional hazard regression was used to calculate the
hazard ratio (HR) of coexisting asthma, COPD, and/or TB to estimate
all-cause mortality risk.

During the study period, 13,399 cases of lung adenocarcinoma were
identified. The HRs of adenocarcinoma in men and women were 1.20
(95% confidence interval [CI], 1.10-1.30) and 1.05 (95% CIL, 0.95—
1.16), respectively, for individuals with asthma, 1.32 (95% CI, 1.16—
1.51) and 0.97 (95% ClI, 0.89—1.05), respectively, for COPD, and 0.99
(95% CI, 0.93—1.06) and 1.06 (95% CI, 0.86—1.32), respectively, for
individuals with TB. Specifically, among men with coexisting pulmon-
ary diseases, the HRs were 1.63 (95% CI, 1.25-2.13), 1.31 (95% CI,
1.08-1.59), and 1.23 (95% CI, 1.11-1.36) for individuals with asthma
+ COPD + TB, asthma + COPD, and COPD + TB, respectively.
However, there was no increase risk of mortality among women with
coexisting pulmonary diseases.

Coexisting pulmonary diseases are at an elevated risk of mortality
among male patients with lung adenocarcinoma. Such patients deserve
greater attention while undergoing cancer treatment.
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Abbreviations: CI = confidence interval, COPD = chronic obst-
ructive pulmonary disease, HR = hazard ratio, ICD-9-CM = Inter-
national Classification of Diseases, Ninth Revision, Clinical
Modification code, ICD-O = International Classification of
Diseases for Oncology, NDRD = National Death Registry
Database, NHIRD = National Health Insurance Research Database,
TB = tuberculosis, TCRD = Taiwan Cancer Registry Database.

INTRODUCTION

Lung cancer remains the leading cause of cancer death

worldwide with adenocarcinoma being the most common
histologic type.'* Lung cancer survival mainly depends on
patients’ characteristics, gender, histologic cell types, stage,
and comorbidities.’>® With the increasing mean age, there is
increased probability of comorbidities in patients with lung cancer.
Tammemagi et al’ found that more than half of patients with lung
cancer had >3 comorbidities. However, gender differences in
comorbidities of patients with lung cancer were not reported.

However, studies on impact of specific comorbidities on
lung cancer survival are limited and have yielded conflicting
results, and the sample size was small. Tammemagi et al” found
19 of 56 comorbidities to independently predict of lung cancer
survival in a cohort of 1155 patients. Battafarano et al® inves-
tigated the survival impact of comorbidity in 451 patients with
resected stage I nonsmall cell lung cancer and used the Kaplan—
Feinstein index as an aggregate measure of comorbidity, rather
than reporting the results for specific comorbidities. Sekine
et al’ found that lung cancer patients with chronic obstructive
pulmonary disease (COPD) had poor long-term survival and
high incidence of tumor recurrence in a retrospective chart
review of 442 patients with stage IA lung cancer after complete
resection. Brown et al'” (the Second National Health and
Nutrition Examination Survey Mortality Study) analyzed 196
patients who died of lung cancer and found that asthma
increased risk of lung cancer mortality in nonsmokers. The
survival of patients with coexisting pulmonary tuberculosis
(TB) and lung cancer remains controversial.>"'!

The burden of coexisting pulmonary comorbidities and the
impacts on survival of specific types of lung cancer have greatly
been underestimated. It is an important public health issue in
Taiwan where the prevalence of asthma (11.9%), COPD
(2.48%), and TB is high.'*'*> A total of 57,405 new cases of
TB were identified in Taiwan between 2005 and 2007.* It is
hypothesized that inflammation may initiate or promote car-
cinogenesis in the lung.'> Among common pulmonary diseases
with inflammation, asthma,'® COPD,!” and TB'® have been
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associated with the development of lung cancer. Furthermore,
the prevalence of smoking in Taiwan pogulation is reported at
45.7% in men and 4.8% in women.'"® This can drive the
observed differences in survival between men and women.
Smoking has been shown to influence lung cancer survival
independent of comorbidities.?” The objective of this study was
to evaluate the impact of coexisting pulmonary diseases
(asthma, COPD, and/or TB) on survival by gender for patients
with lung adenocarcinoma.

METHODS

Data Source

This retrospective cohort study was conducted using data
obtained from Taiwan’s National Health Insurance Research
Database (NHIRD), Taiwan Cancer Registry Database (TCRD),
and National Death Registry Database (NDRD). Taiwan’s
National Health Insurance enrolls >99% of Taiwan’s 23 million
residents in Taiwan. The NHIRD contains comprehensive
health care information, including diagnoses, prescriptions,
and information on ambulatory and inpatient care. The NHIRD
is one of the largest datasets in the world and numerous
researches using NHIRD have been published.?’~>* The data
from NHIRD were used to measure patients’ comorbidities.
This study was approved by the Institutional Review Board,
Chung Shan Medical University Hospital, Taichung, Taiwan.

Patient Identification

Individuals aged >20 years who were free of lung cancer
before 2002 were identified from the NHIRD. Individuals with
incomplete information, such as sex and registry data, were
excluded. Cases newly diagnosed with lung cancer were
retrieved between 2003 and 2008, and were followed up until
death, loss of follow-up, or the end of 2010. Lung cancer was
identified using the International Classification of Diseases,
Ninth Revision, Clinical Modification (ICD-9-CM) code 162.

The adenocarcinoma types of lung cancer were further
confirmed by TCRD. All major cancer care hospitals in Taiwan
are obligated to submit cancer type, initial tumor stages, and
histology to the Taiwan Cancer Registry established by the
Bureau of Health Promotion, Department of Health. Lung
cancers were coded by ICD-9-CM 162 or ICD 10 C34.0-
C34.3, C34.8, and C34.9 in TCRD. Morphological diagnoses
were coded using the ninth revision of the International Classi-
fication of Diseases for Oncology (ICD-O), primarily based on
ICD-O codes 80503, 81402, 81403, 81413, 81433, 82113,
82503, 82513, 82523, 82553, 82603, 83103, 83233, 84603,
84803, 84813, 84903, and 85003 for adenocarcinoma.

The NDRD, causes of death classified by ICD-9 CM, was
then linked to the NHIRD and TCRD to assess the age of onset
of cancer more accurately, estimate person-months follow-up,
confirm death and survival time, and reduce potentially
unconrmed cancer diagnoses. Survival data were used to sum-
marize the estimated risks of pulmonary diseases for all-cause
mortality in patients with lung adenocarcinoma.

Exposed Variables

The demographics and comorbidities were obtained from
the NHIRD. The registration date of lung cancer was defined as
the index date. To enhance the reliability of temporal relation-
ship between comorbidities and all-cause mortality of lung
adenocarcinoma, cases of asthma, COPD, TB, and other comor-
bidities diagnosed 2 years before the index date were included.
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The diagnoses of pulmonary diseases and other comorbidities
were confirmed by at least 2 outpatient visits or 1 admission in a
year. Baseline pulmonary diseases and other comorbidities were
listed as follows: asthma (ICD-9-CM: 493), COPD (ICD-9-CM:
490-492, 494, 496), TB (ICD-9-CM: 010-012, 137.0), chronic
renal disease (ICD-9-CM: 585, 586), type Il diabetes mellitus
(DM) (ICD-9-CM: 250, excluding type 1 DM), hyperlipidemia
(ICD-9-CM: 272), and smoking-related cancers (ICD-9-CM:
140-150, 157, 160, 161, 189).

Statistical Analysis

All data management was conducted using SAS 9.3 software
(SAS Institute, Cary, NC). The number of person-months of
follow-up was calculated from the time of entry into the study
until death or the termination of the study. All-cause mortality
rates per 100 person-months were calculated. Univariate Poisson
regression was made in order to determine all-cause mortality rate
ratios for independent variables, including asthma, COPD, TB,
sex, age of lung adenocarcinoma diagnosed, cancer stage,
surgery, low income, comorbidities, geographical area, and
urbanization. Multivariable analyses were carried out with Cox
proportional hazards models to determine the strength of pul-
monary diseases and survival of lung adenocarcinoma. In order to
evaluate the effects of coexisting pulmonary diseases, 3 separate
models were estimated for both genders and adjusted for con-
founders: a model containing 3 pulmonary diseases, a model
containing pulmonary disease combinations, and a count of
pulmonary disease model. All comparisons with a P value
<0.05 were considered statistically significant.

RESULTS

Between 2003 and 2008, a total of 13,399 patients were
diagnosed with lung adenocarcinoma. Demographic character-
istics and comorbidities of the study population are listed in
Table 1. Patients with asthma, COPD, and TB were at greater
risk of all-cause mortality of adenocarcinoma. Their rate ratios
were 1.133 (95% confidence interval [CI], 1.131-1.135), 1.059
(95% CI, 1.058-1.060), and 1.172 (95% CI, 1.166—1.179),
respectively. Compared with women, there was increased risk
of mortality in men with lung adenocarcinoma (rate ratio, 1.459;
95% CI, 1.458—1.460).

In Table 2, Cox regression analysis showed that the risk of
all-cause mortality was significantly higher in lung adenocar-
cinoma patients with asthma (hazard ratio [HR], 1.15; 95% CI,
1.08—1.22) and TB (HR, 1.13; 95% CI, 1.01-1.25) but lower in
patients with hyperlipidemia (HR, 0.85; 95% CI, 0.81-0.90).
There was no increased risk of mortality among patients with
COPD (HR, 1.02; 95% CI, 0.97-1.07).

Table 3 illustrates the coexisting pulmonary diseases and
the risk of all-cause mortality of lung adenocarcinoma accord-
ing to models and gender after adjusting for age, low income,
stage, surgery, comorbidities, geographic area, and urbaniz-
ation. In model 1, the HRs of pulmonary diseases were higher
among male patients with asthma (HR, 1.20; 95% CI, 1.10—
1.30) and COPD (HR, 1.32; 95% CI, 1.16—1.51). Among
female patients, there was no significant association between
mortality and pulmonary diseases. In model 2, the HRs of
different combinations of pulmonary diseases were higher
among male patients with asthma + COPD + TB (HR, 1.63;
95% CI, 1.25-2.13), asthma + COPD (HR, 1.31; 95% CI,
1.08-1.59), and COPD + TB (HR, 1.23; 95% CI, 1.11-1.36).
There was no significant association between survival and
combinations of pulmonary diseases among female patients.

Copyright © 2015 Wolters Kluwer Health, Inc. All rights reserved.



Medicine ¢ Volume 94, Number 4, January 2015

Pulmonary Diseases and Survival of Patients With Lung Adenocarcinoma

TABLE 1. Characteristics of Patients With Lung Adenocarcinoma and All-Cause Mortality Rate, Taiwan, 2003-2010

Duration No. of Mortality Rate Rate Ratio
(Person-Months) Deaths (Per 100 Person-Months) (95% CI) 95% CI)
Asthma
No (N=11,964) 249,291 9395 3.769 (3.768-3.770) 1
Yes (N =1435) 27,697 1183 4.271 (4.264—-4.278) 1.133 (1.131-1.135)
COPD
No (N=10,533) 219,266 8272 3.773 (3.772-3.774) 1
Yes (N =2866) 57,722 2306 3.995 (3.992-3.999) 1.059 (1.058-1.060)
B
No (N=12,967) 268,681 10,208 3.799 (3.798-3.800) 1
Yes (N=432) 8307 370 4.454 (4.430-4.478) 1.172 (1.166—-1.179)
Sex
Women (N =5793) 137,383 4261 3.101 (3.100-3.103) 1
Men (N =7606) 139,605 6317 4.525 (4.523-4.526) 1.459 (1.458-1.460)
Age diagnosed with lung adenocarcinoma
<40 (N=406) 9443 308 3.262 (3.241-3.283) 1
40-59 (N=4708) 115,904 3391 2.926 (2.924-2.927) 0.897 (0.891-0.903)
>60 (N =8285) 151,641 6879 4.537 (4.535-4.538) 1.391 (1.382-1.400)
Low income
No (N=13,131) 272,372 10,342 3.797 (3.796-3.798) 1
Yes (N =268) 4616 236 5.112 (5.070-5.155) 1.346 (1.335-1.358)
Stage
I (N=1834) 76,337 541 0.709 (0.706—-0.711) 1
I (N=311) 10,799 147 1.361 (1.343-1.379) 1.921 (1.894-1.947)
1II (N=3056) 66,446 2474 3.723 (3.720-3.726) 5.254 (5.234-5.273)
IV (N=8198) 123,406 7416 6.010 (6.008-6.011) 8.480 (8.449-8.510)
Surgery
No (N=10,652) 170,362 9561 5.612 (5.611-5.614) 1
Yes (N=2747) 106,626 1017 0.954 (0.952-0.956) 0.170 (0.170-0.170)
Comorbidities
Diabetes
No (N=11,285) 237,089 8822 3.721 (3.720-3.722) 1
Yes (N=2114) 39,899 1756 4.401 (4.396-4.406) 1.183 (1.181-1.184)
Hyperlipidemia
No (N=10,815) 219,401 8618 3.928 (3.927-3.929) 1
Yes (N =2584) 57,587 1960 3.403 (3.400-3.407) 0.866 (0.866—-0.867)
Chronic renal disease
No (N=13,088) 271,593 10,312 3.797 (3.796-3.798) 1
Yes (N=311) 5395 266 4.931 (4.894-4.967) 1.299 (1.289-1.308)
Smoking-related cancer
No (N=13,225) 273,798 10,428 3.809 (3.808-3.809) 1
Yes (N=174) 3190 150 4.702 (4.641-4.764) 1.235 (1.219-1.251)
Geographic area
Taipei (N =4242) 94,727 3205 3.383 (3.381-3.385) 1
North (N =1462) 29,446 1163 3.949 (3.943-3.956) 1.167 (1.165-1.169)
Central (N =2629) 53,392 2096 3.926 (3.922-3.929) 1.160 (1.159-1.162)
South (N =2532) 48,465 2062 4.254 (4.250-4.259) 1.257 (1.256-1.259)
Kaohsiung-Pingtung (N =2164) 44,585 1741 3.905 (3.901-3.909) 1.154 (1.153-1.156)
East (N=370) 6373 311 4.880 (4.849-4.911) 1.442 (1.433-1.452)
Urbanization
Urban (N=6377) 143,244 4817 3.363 (3.361-3.364) 1
Suburban (N =4757) 92,142 3869 4.199 (4.197-4.201) 1.249 (1.248-1.249)
Rural (N =2265) 41,602 1892 4.548 (4.543-4.553) 1.352 (1.351-1.354)

CI = confidence interval, COPD = chronic obstructive pulmonary disease, TB = tuberculosis.

In model 3, the total number of pulmonary diseases per indi-
vidual was evaluated and was referred to as the disease count.
The counts of pulmonary diseases was shown to increase risk of
survival in male patients with any 2 pulmonary diseases (HR,
1.26;95% CI, 1.15—1.38) and with asthma + COPD + TB (HR,
1.63; 95% CI, 1.25-2.13).

DISCUSSION

This study examined how pulmonary diseases are associ-
ated with mortality in patients with lung adenocarcinoma. The
most important finding in this study is that, unlike specific lung

Copyright © 2015 Wolters Kluwer Health, Inc. All rights reserved.

disorders, coexisting pulmonary diseases showed increasing
risk of mortality in male patients with lung adenocarcinoma.
Lung cancer mortality increased in patients with coexisting
asthma.'® COPD has also been associated with worse survival
outcomes of lung cancer in men®* and a higher incidence of
tumor recurrence.” In this study, 3.2% of patients with lung
adenocarcinoma had TB. Yu et al*® found an increased risk of
lung cancer among individuals with TB (HR, 3.32; 95% CI,
2.70—4.09). In a hospital-based study, lung cancer patients with
comorbid TB had an increased risk of mortality (HR, 1.30; 95%
CI, 1.03—1.65).%° In Hong Kong, TB remained an independent
predictor of lung cancer death with adjusted HR of 2.81
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TABLE 2. Cox Proportional Model to Estimate the HRs of
All-Cause Mortality in Patients With Lung Adenocarcinoma
Between 2003 and 2010

HR 95% CI P Value
Asthma
No 1
Yes 1.15 1.08-1.22 <0.0001
COPD
No 1
Yes 1.02 0.97-1.07 0.396
B
No 1
Yes 1.13 1.01-1.25 0.028
Sex
Women 1
Men 1.32 1.27-1.38 <0.0001
Age diagnosed with lung adenocarcinoma
<40 1
40-59 0.99 0.88-1.11 0.809
>60 1.36 1.21-1.53 <0.0001
Low income
No 1
Yes 1.18 1.03-1.34 0.014
Stage
1 1
I 1.64 1.36-1.96 <0.0001
11 2.69 2.43-2.98 <0.0001
v 3.79 3.43-4.20 <0.0001
Surgery
No 1
Yes 0.37 0.34-0.40 <0.0001
Comorbidity
Diabetes
No 1
Yes 1.16 1.10-1.22 <0.0001
Hyperlipidemia
No 1
Yes 0.85 0.81-0.90 <0.0001
Chronic renal disease
No 1
Yes 1.16 1.02-1.31 0.021
Smoking-related
cancer
No 1
Yes 1.29 1.10-1.52 0.002
Geographic area
Taipei 1
North 0.98 0.92-1.05 0.620
Central 0.96 0.91-1.02 0.216
South 1.04 0.98-1.11 0.199
Kaohsiung-Pingtung 0.97 0.91-1.03 0.316
East 1.14 1.01-1.28 0.041
Urbanization
Urban 1
Suburban 1.13 1.07-1.18 <0.0001
Rural 1.14 1.07-1.22 <0.0001

CI = confidence interval, COPD = chronic obstructive pulmonary
disease, HR = hazard ratio, TB = tuberculosis.

(95% CI, 1.45-5.42) for nonsmokers and 1.76 (95% CI, 1.13—
2.72) for smokers.'" Recently, a population-based prospective
cohort study indicated that pulmonary TB may be a negative
prognostic factor for lung cancer survival (HR, 2.36; 95% CI,
1.13-4.91).2” However, Kuo et al® reported in a study of 276
patients with nonsmall cell lung cancer (stages III and IV) that
concomitant active TB prolongs survival. In the study by Kuo
et al, the sample was therefore not representative of the general
lung cancer population. In our study, we analyzed comorbidities
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that were diagnosed 2 years before the index date. It is less
likely that the diagnosis of lung cancer may be delayed mainly
because of masking by a tuberculous lesion,”® thus influencing
the survival.

Coexistence of >2 pulmonary diseases had a significantly
increased mortality of lung adenocarcinoma. Asthma and
COPD may coexist in the same patients. The prevalence rates
of asthma—COPD overlap syndrome in Italy were 1.6%, 2.1%,
and 4.5% among the 20—44, 45—64, and 65—84 age groups.”’
Overlap syndrome has been associated with worse lung func-
tion, a worse quality of life, more severity and frequency of
respiratory exacerbations, and increased mortality and health
care utilization than those with asthma or COPD alone.>*~3?
More recently, a cohort study found that history of TB was an
independent risk factor for COPD.>* Inghammar et al** con-
ducted a population-based cohort study in Sweden in which
patients with COPD had about 3-fold increased risk of devel-
oping active pulmonary TB. It was also found that patients with
COPD who developed active TB had a 2-fold increased risk of
death compared with the control subjects with TB. Asthma,
COPD, and TB primarily affect the lungs and are the major
causes of morbidity and mortality worldwide. Biologically, the
additive effects may be explained by compromised immune
clearance of Mycobacterium tuberculosis and chronic inflam-
matory processes of the lung that predispose carcinogenesis and
poor survival.

This study also showed that coexisting pulmonary disease
may exert direct effects and increase risk of mortality in men,
but not in women. Because smoking status was not available in
our study, although smoking is almost 10 times more prevalent
in men in Taiwan,' it can drive the observed differences in
survival between men and women. Continued smoking after
lung cancer diagnosis is associated with an increased risk of all-
cause mortality and decreased survival.*® It has been associated
with a significantly increased risk of recurrence (HR, 1.86; 95%
Cl, 1.01-3.41) in early-stage nonsmall cell lung cancer and
development of a second primary tumor (HR, 4.31; 95% CI,
1.09-16.98).%® Besides, sex hormones play a role in these
differences that may lead to pathogenesis of disease or serve
as protective factors.?” Estrogen receptor- is more frequently
expressed in lung tissue in women.”" Estrogen receptor-@3
expression correlates with epidermal growth factor receptor
mutations and good tumor differentiation.>® There were survi-
val advantages in women and gender differences in response to
epidermal growth factor receptor inhibitors and antiangiogen-
esis agents.***!

Low serum total cholesterol concentrations increased risk
of cancer deaths in British men with age-adjusted relative risk of
1.6 (95% CI, 1.1-2.3).** A decreased level of preoperative
high-density lipoprotein cholesterol was associated with shorter
overall survival in patients with nonsmall cell lung cancer.*?
Preoperative total serum cholesterol was significant for survival
of nonsmall cell lung cancer with relative risk of 0.84 for each
mmol/L increase in concentration (95% CI, 0.71-1.00).**
Fiorenza et al* found that total cholesterol was significantly
lower in patients with metastatic disease than those with non-
metastatic disease.*> Results from those studies are consistent
with our findings.

The strengths of this study were numerous. First, our study
was a retrospective cohort study with a large sample size and
long follow-up. Small sample size limited reliability of previous
studies and did not describe specific types of lung cancer and
gender-specic analysis of risk factors. Second, our study
included all stage of lung adenocarcinoma. Some studies only

Copyright © 2015 Wolters Kluwer Health, Inc. All rights reserved.
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TABLE 3. Estimated HRs of All-Cause Mortality Related to Pulmonary Disease Combinations in Patients With Lung Adenocarci-

noma by Gender

Men Women
HR 95% CI P Value HR 95% CI P Value

Model 1

Asthma 1.20 1.10-1.30 <0.0001 1.05 0.95-1.16 0.359

COPD 1.32 1.16-1.51 <0.0001 0.97 0.89-1.05 0.436

TB 0.99 0.93-1.06 0.908 1.06 0.86-1.32 0.586
Model 2

None 1 1

Asthma 1.11 0.98-1.26 0.108 0.97 0.85-1.11 0.695

COPD 0.97 0.91-1.04 0.439 0.94 0.85-1.04 0.215

TB 1.26 0.98—1.60 0.069 1.06 0.72-1.56 0.772

Asthma + COPD 1.31 1.08-1.59 0.007 0.94 0.66—1.34 0.741

Asthma + TB 1.64 0.97-2.78 0.065 2.30 0.95-5.54 0.064

COPD + TB 1.23 1.11-1.36 <0.0001 1.07 0.94-1.23 0.305

Asthma + COPD + TB 1.63 1.25-2.13 <0.001 1.07 0.73-1.58 0.729
Model 3

None 1 1

One of pulmonary diseases 1.01 0.95-1.08 0.768 0.95 0.88—1.04 0.261

Any 2 of pulmonary diseases 1.26 1.15-1.38 <0.0001 1.07 0.94-1.21 0.320

Asthma + COPD + TB 1.63 1.25-2.13 <0.001 1.07 0.73-1.58 0.732

Each model was adjusted by age, low income, stage, surgery, comorbidity, geographic area, and urbanization. CI = confidence interval,
COPD = chronic obstructive pulmonary disease, HR = hazard ratio, TB = tuberculosis.

included surgically resected patients with lung cancer specifi-
cally with features of early-stage lung cancer. Third, there was
complete ascertainment of lung cancer cell type. Fourth, to
enhance the reliability of temporal relationship between pul-
monary diseases and all-cause mortality of patients with lung
adenocarcinoma, we included cases of asthma, COPD, and TB
diagnosed 2 years before the index date because pulmonary
diseases may mask symptoms and delay diagnosis of lung
cancer to affect survival.

Nevertheless, this study has several limitations. First,
detection bias might have been possible in patients with pul-
monary diseases because of frequent hospital visits, hence,
leading to a higher detection rate of early-stage lung adeno-
carcinoma. Second, patients with comorbid pulmonary diseases
may have taken more medications that may have complicated
the situation. This study did not evaluate the effects of medi-
cations. Third, NDRD, NHIRD, and TCRD do not provide
detailed information about health behaviors, lifestyle infor-
mation, and possible prognostic factors, such as performance
status, visceral pleural invasion, and lymphovascular invasion.
Such factors might have affected data analysis.

In conclusion, this study found that coexisting pulmonary
diseases conferred a higher risk of mortality than any of
pulmonary diseases in male patients. Because of aging and
increase in prevalence of asthma, COPD, and TB, efforts to
improve the survival of lung adenocarcinoma should be directed
toward optimizing the management of coexisting pulmonary
diseases.

ACKNOWLEDGMENTS
The authors would like to thank the National Health
Research Institute of Taiwan, for providing the NHIRD, and
the Department of Statistics, Ministry of Health, and Welfare of
Taiwan, for providing the TCRD and the NDRD. The descrip-
tions or conclusions herein do not represent the viewpoint of the
Bureau.

Copyright © 2015 Wolters Kluwer Health, Inc. All rights reserved.

REFERENCES

1.

Siegel R, Ma J, Zou Z, et al. Cancer statistics, 2014. CA Cancer J
Clin. 2014;64:9-29.

. Wang BY, Huang JY, Cheng CY, et al. Lung cancer and prognosis

in Taiwan: a population-based cancer registry. J Thorac Oncol.
2013;8:1128-1135.

. Kuo CH, Lo CY, Chung FT, et al. Concomitant active tuberculosis

prolongs survival in non-small cell lung cancer: a study in a
tuberculosis-endemic country. PloS One. 2012;7:€33226.

. Kawaguchi T, Takada M, Kubo A, et al. Performance status and

smoking status are independent favorable prognostic factors for
survival in non-small cell lung cancer: a comprehensive analysis of
26957 patients with NSCLC. J Thorac Oncol. 2010;5:620-630.

. Sculier JP, Chansky K, Crowley JJ, et al. The impact of additional

prognostic factors on survival and their relationship with the
anatomical extent of disease expressed by the 6th Edition of the
TNM Classification of Malignant Tumors and the proposals for the
7th Edition. J Thorac Oncol. 2008;3:457-466.

. Tachina M, Green A, Jakobsen E. The direct and indirect impact of

comorbidity on the survival of patients with non-small cell lung
cancer: a combination of survival, staging and resection models with
missing measurements in covariates. BMJ Open. 2014;4:¢003846.

. Tammemagi CM, Neslund-Dudas C, Simoff M, et al. Impact of

comorbidity on lung cancer survival. Int J Cancer. 2003;103:792—
802.

. Battafarano RJ, Piccirillo JF, Meyers BF, et al. Impact of comorbid-

ity on survival after surgical resection in patients with stage I non-
small cell lung cancer. J Thorac Cardiovasc Surg. 2002;123:280—
287.

. Sekine Y, Yamada Y, Chiyo M, et al. Association of chronic

obstructive pulmonary disease and tumor recurrence in patients with
stage IA lung cancer after complete resection. Ann Thorac Surg.
2007;84:946-950.

. Brown DW, Young KE, Anda RF, et al. Asthma and risk of death

from lung cancer: NHANES II Mortality Study. J Asthma.
2005;42:597-600.

www.md-journal.com | 5



Jian et al

Medicine * Volume 94, Number 4, January 2015

11.

12.

13.

14.

15.

17.

18.

20.

21.

22.

23.

24.

25.

26.

27.

28.

. Santillan AA, Camargo

Leung CC, Hui L, Lee RS, et al. Tuberculosis is associated with
increased lung cancer mortality. Int J Tuberc Lung Dis.
2013;17:687-692.

Hwang CY, Chen YJ, Lin MW, et al. Prevalence of atopic
dermatitis, allergic rhinitis and asthma in Taiwan: a national study
2000 to 2007. Acta Derm Venereol. 2010;90:589-594.

Wang YC, Lin JM, Li CY, et al. Prevalence and risks of chronic
airway obstruction: a population cohort study in Taiwan. Chest.
2007;131:705-710.

Lo HY, Yang SL, Chou P, et al. Completeness and timeliness of
tuberculosis notification in Taiwan. BMC Public Health.
2011;11:915.

Engels EA. Inflammation in the development of lung cancer:
epidemiological evidence. Expert Rev Anticancer Ther. 2008;8:605—
615.

CA Jr, Colditz GA. A meta-analysis of
asthma and risk of lung cancer (United States). Cancer Causes
Contr. 2003;14:327-334.

Caramori G, Casolari P, Cavallesco GN, et al. Mechanisms involved
in lung cancer development in COPD. Int J Biochem Cell Biol.
2011;43:1030-1044.

Wu CY, Hu HY, Pu CY, et al. Pulmonary tuberculosis increases the
risk of lung cancer: a population-based cohort study. Cancer.
2011;117:618-624.

. Tsai YW, Tsai TI, Yang CL, et al. Gender differences in smoking

behaviors in an Asian population. J Womens Health. 2008;17:971—
978.

Tammemagi CM, Neslund-Dudas C, Simoff M, et al. Smoking and
lung cancer survival: the role of comorbidity and treatment. Chest.
2004;125:27-37.

Pan HH, Chen CT, Sun HL, et al. Comparison of the effects of air
pollution on outpatient and inpatient visits for asthma: a population-
based study in Taiwan. PloS One. 2014;9:¢96190.

Shen TC, Lin CL, Wei CC, et al. Increased risk of tuberculosis in
patients with type 1 diabetes mellitus: results from a population-
based cohort study in Taiwan. Medicine. 2014;93:¢96.

Hung TH, Tseng CW, Tseng KC, et al. Effect of renal function
impairment on the mortality of cirrhotic patients with hepatic
encephalopathy: a population-based 3-year follow-up study. Medi-
cine. 2014;93:e79.

Zhai R, Yu X, Shafer A, et al. The impact of coexisting COPD on
survival of patients with early-stage non-small cell lung cancer
undergoing surgical resection. Chest. 2014;145:346-353.

Yu YH, Liao CC, Hsu WH, et al. Increased lung cancer risk among
patients with pulmonary tuberculosis: a population cohort study.
J Thorac Oncol. 2011;6:32-37.

Shieh SH, Probst JC, Sung FC, et al. Decreased survival among lung
cancer patients with co-morbid tuberculosis and diabetes. BMC
Cancer. 2012;12:174.

Heuvers ME, Aerts JG, Hegmans JP, et al. History of tuberculosis as
an independent prognostic factor for lung cancer survival. Lung
Cancer. 2012;76:452-456.

Kim YI, Goo JM, Kim HY, et al. Coexisting bronchogenic
carcinoma and pulmonary tuberculosis in the same lobe: radiologic
findings and clinical significance. Korean J Radiol. 2001;2:138-144.

6 | www.md-journal.com

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

de Marco R, Pesce G, Marcon A, et al. The coexistence of asthma
and chronic obstructive pulmonary disease (COPD): prevalence and
risk factors in young, middle-aged and elderly people from the
general population. PloS One. 2013;8:62985.

Hardin M, Cho M, McDonald ML, et al. The clinical and genetic
features of COPD-asthma overlap syndrome. Eur Respir J.
2014;44:341-350.

Menezes AM, Montes de Oca M, Perez-Padilla R, et al. Increased
risk of exacerbation and hospitalization in subjects with an overlap
phenotype: COPD-asthma. Chest. 2014;145:297-304.

Papaiwannou A, Zarogoulidis P, Porpodis K, et al. Asthma-chronic
obstructive pulmonary disease overlap syndrome (ACOS): current
literature review. J Thorac Dis. 2014;6 (suppl 1):S146-S151.

Lee CH, Lee MC, Lin HH, et al. Pulmonary tuberculosis and delay
in anti-tuberculous treatment are important risk factors for chronic
obstructive pulmonary disease. PloS One. 2012;7:¢37978.

Inghammar M, Ekbom A, Engstrom G, et al. COPD and the risk of
tuberculosis: a population-based cohort study. PloS One.
2010;5:e10138.

Florou AN, Gkiozos IC, Tsagouli SK, et al. Clinical significance of
smoking cessation in subjects with cancer: a 30-year review. Respir
Care. 2014;59:1924-1936.

Parsons A, Daley A, Begh R, et al. Influence of smoking cessation
after diagnosis of early stage lung cancer on prognosis: systematic
review of observational studies with meta-analysis. BMJ.
2010;340:b5569.

Caracta CF. Gender differences in pulmonary disease. Mt Sinai J
Med. 2003;70:215-224.

Wu CT, Chang YL, Shih JY, et al. The significance of estrogen
receptor beta in 301 surgically treated non-small cell lung cancers.
J Thorac Cardiovasc Surg. 2005;130:979-986.

Nose N, Sugio K, Oyama T, et al. Association between estrogen
receptor-beta expression and epidermal growth factor receptor
mutation in the postoperative prognosis of adenocarcinoma of the
lung. J Clin Oncol. 2009;27:411-417.

Shafer D, Albain K. Lung cancer outcomes in women. Semin Oncol.
2009;36:532-541.

Belani CP, Marts S, Schiller J, et al. Women and lung cancer:
epidemiology, tumor biology, and emerging trends in clinical
research. Lung Cancer. 2007;55:15-23.

Wannamethee G, Shaper AG, Whincup PH, et al. Low serum total
cholesterol concentrations and mortality in middle aged British men.
BMJ. 1995;311:409-413.

Chi PD, Liu W, Chen H, et al. High-density lipoprotein cholesterol
is a favorable prognostic factor and negatively correlated with C-
reactive protein level in non-small cell lung carcinoma. PloS One.
2014;9:¢91080.

Sok M, Ravnik J, Ravnik M. Preoperative total serum cholesterol as
a prognostic factor for survival in patients with resectable non-small-
cell lung cancer. Wien Klin Wochenschr. 2009;121:314-317.

Fiorenza AM, Branchi A, Sommariva D. Serum lipoprotein profile
in patients with cancer. A comparison with non-cancer subjects. Int
J Clin Lab Res. 2000;30:141-145.

Copyright © 2015 Wolters Kluwer Health, Inc. All rights reserved.



	Impact of Coexisting Pulmonary Diseases on Survival of Patients With Lung™Adenocarcinoma
	INTRODUCTION
	METHODS
	Data Source
	Patient Identification
	Exposed Variables
	Statistical Analysis

	RESULTS
	DISCUSSION
	Acknowledgments


