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ABSTRACT

Objective: To explore gender differences in the clinical manifestations of patients hospitalized with
acute exacerbations of chronic obstructive pulmonary disease (AECOPD), and to find independent risk
factors for their prognosis.

Methods: Data from a retrospective study were analysed. Patients diagnosed with AECOPD were
consecutively enrolled from a respiratory ward from October 2010 to March 2012. The following
clinical data were evaluated: body mass index (BMI), arterial blood gas analysis, pulmonary function
test during hospitalization or last pulmonary function test result before admission and exercise capacity.
All data were analysed using SPSS 13.0 statistical software. P-values of < 0.05 were considered
statistically significant.

Results: One hundred and fifty-one patients hospitalized with AECOPD were enrolled. There were no
significant gender differences in age, BMI, length of hospitalization, family history, exercise capacity,
respiratory failure, factors causing AECOPD, the number of antibiotics used during hospitalization or
COPD severity grade. Statistically significant differences were observed for cigarette smoking history,
the first clinical manifestations of the disease and chronic co-morbidities by gender. Gender was not an
independent risk factor for short- or long-term prognosis.

Conclusions: In patients hospitalized with AECOPD, there was statistical significance by gender for
the first symptom of the disease. Significantly more males were cigarette smokers than females.
Regarding co-morbidities, the frequency of hypertension, diabetes mellitus and ischaemic heart disease
were significantly greater in females. For patients hospitalized with AECOPD, gender was not an

independent risk factor for short- or long-term prognosis.
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INTRODUCTION

Worldwide, chronic obstructive pulmonary disease (COPD)
has become the third most common cause of hospitalization,
the fourth most common cause of death, and the only leading
cause of death that is increasing (1). Acute exacerbations of
COPD (AECOPD) are associated with hospitalizations and
have become an important reason for poor prognosis and
death of patients with COPD. Since the 1980s, there has
been an increase in the incidence, prevalence and mortality of
COPD in women (2-4). As a result, a number of studies have
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examined gender differences in the clinical manifestations,
treatment and prognosis. But until now, whether gender
differences exist in patients hospitalized with AECOPD has
been rarely reported. The global strategy for the diagnosis,
management, and prevention of COPD [revised in 2011] (5)
emphasized the effect of AECOPD on the disease process
and prognosis of patients. Understanding any gender dif-
ferences in the clinical manifestations of patients hospitalized
with AECOPD may therefore guide the development of
individual treatments, improve the prognosis of patients, and
make an important contribution to long-term hierarchical
management. Therefore, we explored gender differences in
the clinical manifestations and prognosis of patients
hospitalized with AECOPD.

SUBJECTS AND METHODS

Baseline data from a retrospective study were analysed.
Patients diagnosed with AECOPD who were admitted to the

DOI: 10.7727/wimjopen.2013.250



2 Gender Differences in Acute Exacerbations of Chronic Obstructive Pulmonary Disease

Department of Respiratory and Critical Care Medicine were
consecutively enrolled from October 2010 to March 2012.
The diagnosis of COPD and AECOPD, and grade of COPD
were defined by the standards set out by the respiratory
branch of the Chinese Medical Association [revised in 2007]

(6).

Clinical data collection

Clinical data for each patient were collected, including
gender, age, body mass index (BMI), educational level,
cigarette smoking history, family history, definitely diag-
nosed co-morbidities, factors causing AECOPD, the degree
of dyspnoea and the first clinical manifestations of the
disease.

Pulmonary function test

Patients were tested by an experienced technician during
hospitalization after anti-infective therapy, using a Jaeger
pulmonary function tester made in Germany. Each patient
was tested before and after inhalation of salbutamol sulfate
200 pg, with a time interval of 15 minutes. The latest pul-
monary function test result of the patients was reviewed once
they were stable.

Arterial blood gas test

Patients were tested on the day of admission without oxygen,
using a Nova biomedical arterial blood gas tester. Patients
who were critical received the test with low-flow oxygen (2
L/min).

Assessment of dyspnoea
Patients were evaluated using the modified Medical Research
Council (mMRC) dyspnoea scoring scale.

Follow-up

Patients were followed-up by telephone two weeks after
discharge, to assess recurrence and drug compliance. Pa-
tients who were enrolled at the beginning of the study were
followed-up for one year to observe the frequencies of
hospitalization due to AECOPD.

Statistical analysis

All data were analysed using SPSS 13.0 statistical software.
Differences in the evaluated parameters between gender
groups were compared using the two-independent sample ¢-
test, Chi-squared test or Fisher’s exact test. Risk factors
affecting the prognosis of those patients were identified by
logistic regression analysis. P-values of < 0.05 were con-
sidered statistically significant.

RESULTS

A total of 151 patients hospitalized with AECOPD were
enrolled. This included 109 (72.19%) males and 42
(27.81%) females, with age range from 50 to 92 years, BMI
from 14.20 to 42.37, and duration of hospitalization from two

to 71 days. Among the patients, there were no significant
gender differences in age, BMI, length of hospitalization,
family history, factors causing AECOPD, exercise capacity,
respiratory failure, COPD severity grade, pathogenic bacteria

and the number of antibiotics (Table 1). Statistically
Table 1:  Gender differences in general clinical data
Males Females p-value
Age (years)x 7423 +£9.35  76.90+7.15  0.063
BMI (kg/m?)x 23.29+454 2329+454 0216
Cigarette smoking history (cases), 98 24 0.000
Family history (cases), 34 16 0.419
Factors causing AECOPD (cases), 70 28 0.778
Positive sputum results (cases), 31 17 0.155
Graded by severity of COPD
Severe and very severe (cases), 86 (78.90%) 32 (76.19%)  0.718
Respiratory failure (cases)
Type I, 8 (7.34%) 4 (9.52%) 0.913
Type 11, 28 (25.69%) 13 (30.95%)  0.515
mMRC dyspnoea scores (> 2), 86 (78.90%) 34 (80.95%)  0.780
Number of antibiotics (cases), 42 15 0.794
Length of hospitalization (days)x 11.58 £831 1048 +4.22 0415

+ value of two independent sample t-test, yvalue of the Chi-squared test or
Fisher’s exact test

BMI — body mass index, AECOPD — acute exacerbations of chronic
obstructive pulmonary disease, nMRC — modified Medical Research Council

significant differences were observed between males and
females for cigarette smoking history (p < 0.0001). For the
first clinical manifestations of the disease, males were
characterized by cough and expectoration, whereas females
were characterized by wheezing. This difference was
statistically significant (Table 2). For the chronic co-

Table 2:  Gender differences in the first symptom

Males Females p-value
Cough and expectoration 69.72% 47.62% 0.011
Wheezing 4.59% 19.05% 0.005
Both of these symptoms 25.69% 33.33% 0.347

morbidities, the frequency of hypertension, Type 2 diabetes
mellitus, ischaemic heart disease, cerebrovascular diseases
and chronic renal insufficiency was greater in women; how-
ever, only the first three had significant gender differences
(Table 3). There was no gender difference in mortality or
prognosis (Table 4). The frequency of acute exacerbations in
the past year and a positive sputum result during this time

Table 3:  Gender differences in co-morbidities

Males Females p-value
Hypertension 43.12% 64.29% 0.020
Type 2 diabetes 18.35% 33.33% 0.048
Ischaemic heart disease 27.52% 45.24% 0.037
Chronic renal insufficiency 4.59% 4.76% 0.963
Cerebrovascular disease 13.76% 21.43% 0.248
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Table 4:  Gender differences in the prognosis of patients hospitalized with
acute exacerbations of chronic obstructive pulmonary disease
(AECOPD)

Males Females p-value

Two-week follow-up

Recurrence (cases) 14 6 0.815

Mortality (%) 1.83% 0% 0.377
One-year follow-up

Recurrence (cases) 36 14 0.954

Mortality (%) 13.11% 4.17% 0.415

were two independent risk factors affecting the short-term
prognosis of patients hospitalized with AECOPD (Table 5).
The frequency of acute exacerbations in the past year was the
only inde-pendent risk factor of long-term prognosis (Table
6). Gender was not an independent risk factor for short- or
long-term prognosis.

Table 5: Risk factors affecting short-term prognosis of patients
hospitalized with acute exacerbations of chronic obstructive
pulmonary disease (AECOPD)

Odds ratio 95% CI for B p-value

Gender 0.969 0.204, 4.600  0.968,

Frequencies of AE in the past year 1.455 1.142, 1.854  0.002.x

Bacteriological results 0.028:x
Bacterial infection 0.100 0.018, 0.553  0.008
Fungal infection 0.411 0.058,2.906  0.373
Bacterial and fungal infection 0.154 0.022, 1.090  0.061

#p>0.05, "p <0.05

Table 6: Risk factors affecting long-term prognosis of patients
hospitalized with acute exacerbations of chronic obstructive
pulmonary disease (AECOPD)

Odds ratio 95% CI for B p-value

Gender 1.649 0.513,5.301  0.401

Frequencies of AE in the past year 1.643 1.113,2.426  0.0134x

#p>0.05, ™p < 0.05

DISCUSSION

Since the 1980s, the prevalence and mortality of females with
COPD has increased significantly (2—4), which may exceed
males (3, 4). With the number of female patients increasing,
a number of studies have examined gender differences in
patients with COPD.

In the present study, we found that the first clinical
manifestations of patients with AECOPD showed significant
gender differences, namely that males had cough and ex-
pectoration as the first symptom, whereas females had
wheezing as their first symptom. Studies have reported
gender differences in expectoration and dyspnoea in patients
with COPD (7, 8). In the PLATINO study (9), females were
more likely to show dyspnoea and a decline in activity
tolerance, whereas males were more likely to exhibit cough
and expectoration with the same degree of airway obstruc-

tion. The results of our study confirm those of the PLATINO
study.

We considered the mechanism underlying gender
differences of the first clinical manifestations. First, neuro-
biology studies have shown that females have increased
sensitivity to endogenous cytotoxicity, including dyspnoea;
secondly, neuroimaging studies suggest that gender differ-
ences exist in the toxic stimulus processing carried out by one
side of the prefrontal cortex; finally, tobacco exposure is an
important risk factor for COPD. Because of the anatomical
structure of the airway and physiological function, women
are more susceptible to the toxic effects of tobacco. When
exposed to the same dose of tobacco, females are more
susceptible to the destruction of the alveolar structure which
leads to a decline in lung function and dyspnoea.

We also observed that the frequency of hypertension,
Type 2 diabetes, ischaemic heart disease, cerebrovascular
disease and chronic renal insufficiency was greater in fe-
males, but only the first three were statistically significant.
This result was different from the EPIDEPOC (10) and
TORCH studies (2). With increasing age, the incidence of
ischaemic heart disease in females increases. Because
oestrogen levels decrease in older women, there is no dif-
ference in the incidence of vascular disease between men and
women older than 60 years (11). Studies have shown that the
incidence of ischaemic heart disease in females is negatively
correlated with the level of androgen and progesterone,
whereas the levels of androgen and progesterone in post-
menopausal women were significantly higher than those of
pre-menopausal women (12). The results of the present
study were different from other studies for a number of
reasons. First, there were differences in the study sample.
Patients were outpatients in the EPIDEPOC and TORCH
studies, whereas in our study patients came from the res-
piratory ward. Secondly, patients enrolled in our study were
over 50 years of age, that is, all the females were post-
menopausal and had lost the protective effect of oestrogen.
Thirdly, females were more sensitive to discomfort than men
(13), as seen with ischaemic heart diseases earlier. Finally,
among all females in this study, smokers accounted for
57.14%. Smoking can affect their lung function by changing
hormone levels. Smoking induces the cytochrome P450
isozymes CYP1A1 and of CYP1A2, which can change the
metabolism of oestrogen and increase inactive catecholamine
levels (14). This may be an important factor in our study.

Recently, with more research in the phenotypes and
subtypes of COPD, gender has become an important factor as
different phenotypes of COPD patients have been reported
(15). We observed that there were significant differences by
gender in the first clinical manifestations and co-morbidities
of patients hospitalized with AECOPD. This is similar to
current studies of COPD phenotypes, so we considered that
gender may be an important factor for differences in the
clinical phenotypes of patients hospitalized with AECOPD.
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Some studies suggest that there are no significant
gender differences in prognosis. Among COPD patients with
cor pulmonale, Cooper et al (16) observed that there were no
gender differences in the survival rate (p = 0.583). In the
present study, gender was not an independent risk factor for
short- or long-term prognosis. However, in a report from the
national disease control centre, the annual number of deaths
from COPD increased by 5% among men and by 11% among
women from 2000 to 2005, which was statistically significant
(17). Thus whether gender difference in the mortality of
COPD exists remains in dispute.

We found that the frequencies of AECOPD in the past
year and a positive result of sputum test were two inde-
pendent risk factors of short-term prognosis of patients hos-
pitalized with AECOPD. Many factors can cause AECOPD,
including inhaling an environmental stimulus, heart failure
and lack of treatment compliance; however, most acute
exacerbations are caused by bacterial or viral infection (18).
The increase in bacterial burden may lead to the aggravation
of respiratory inflammation during AECOPD (19). If bac-
terial infection occurs in the airway, it can induce the release
of inflammatory factors leading to oxidative stress which can
destroy the balance of the proteinase system in the pul-
monary tissue and airways, resulting in the aggravation of
emphysema. Acute exacerbations of COPD-related hos-
pitalization is a key event affecting the prognosis and sur-
vival rate of COPD patients (14). Arnedillo Muiioz observed
that AECOPD could increase the mortality of patients with
COPD in the short-term (20). The results of our study
confirm these findings.

Acute exacerbations of COPD often appears in patients
who have severe COPD or who have suffered repeated acute
exacerbations, and it is an important factor leading to the
rapid decrease of forced expiratory volume in the first second
(FEV,). Hurst et al (21) reported that the frequency of
AECOPD in the past year was the best predictor of
recurrence in patients with AECOPD (OR: 4.30, 95% CI:
3.58, 5.17, p < 0.001). If a patient has suffered from
AECOPD Iess than three times on average during one year,
then mortality will increase and the health status will de-
crease after every acute exacerbation (22). Therefore, the
frequency of acute exacerbations is an important prediction
factor for short- and long-term prognosis. Garcia-Aymerich
et al (23) found that severe AECOPD at any stage was an
important factor that increases short- and long-term mor-
tality. Our findings support this.

There were some limitations to this study and analysis.
Because the sample was small, the results could be subject to
bias. More intensive research is still required to explore
gender differences in the prognosis of patients hospitalized
with AECOPD.
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