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CHRONIC OBSTRUCTIVE PULMONARY DISEASE IN WOMEN
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Abstract: Chronic obstructive pulmonary disease (COPD) remains a focus of medical science
and practice. This article presents a review of the current literature on COPD in women. It
presents data on the prevalence of the disease, specific susceptibility to risk factors, age-related
aspects of development, progression, outcomes, and clinical manifestations of COPD, as well as
differences in response to pharmacotherapy in women and men. Thus, a number of studies have
demonstrated a high susceptibility of women to the effects of tobacco smoke, a predisposition to
the development of the bronchitis phenotype of COPD, a severe course with frequent
exacerbations, and a low risk of death after exacerbations. The results of this review suggest that
gender differences can be explained by anatomical differences in the development of the
respiratory system and the cyclical hormonal activity of the female body, which manifests itself
in greater airway hyperreactivity and, consequently, a higher incidence of severe COPD.
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Chronic obstructive pulmonary disease (COPD) is one of the most common chronic
inflammatory diseases in developed and developing countries [49]. According to experts from
the World Health Organization (WHO), there are approximately 210 million people with COPD
worldwide. In the Russian Federation (RF), approximately 2.4 million people suffer from this
disease. However, according to epidemiological studies, the number is significantly higher,
currently reaching 16 million people [24]. The high prevalence of the disease, the predicted
steady increase in the number of patients, the increase in hospitalizations, disability, and
mortality rates indicate the global nature of the problem of COPD [3]. Consequently, interest in
this disease is growing. One of the most complex and poorly studied issues is the issue of gender
differences in the development, course and outcomes of COPD. Traditionally, COPD is
considered a disease of the second half of life, which occurs predominantly in male smokers [50].
In this regard, the diagnosis is significantly more often made in male smokers than in women
(58% versus 42%; p < 0.05) [17]. At the same time, modern epidemiological studies indicate a
high prevalence of COPD among women, regardless of smoking status [41]. According to
epidemiological data, in the USA, Canada, Italy, Sweden and the UK, COPD affects 3 to 15% of
women [20]. According to K. Nattori, K. Kida [36], the incidence of COPD among women is 7.3
per 1,000 population, which is slightly different from the incidence of COPD among men - 9.3
per 1,000 population. In addition, the prevalence of COPD in black women (7%) is higher than
in white women (5.2%), white men (2.9%), and black men (2.4%) [23]. The incidence of COPD
among women is significantly higher in younger age groups (50-60 years) compared to men [9].
Medical practice shows that today the diagnosis of COPD is increasingly being made in both
smoking and non-smoking middle-aged women [29]. The presented data indicate a high
prevalence of COPD among women and the need to reconsider the view on the priority of COPD
diagnosis among older male smokers [46, 47]. Of all the epidemiological indicators related to
COPD, mortality is the most informative parameter [22, 33]. According to projections from the
Global Burden of Disease Study, COPD, which ranked 6th in the number of deaths in 1990, will
move to 3rd place by 2020, and to 4th place among causes of death by 2030 [24]. According to
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WHO estimates, 3.17 million people worldwide died from this disease in 2015, which accounted
for almost 5% of all deaths that year. Experts note that the mortality rate from COPD is
increasing faster than the mortality rate from other diseases and will almost double by the
beginning of 2030 [1]. The trend of increasing mortality from COPD is clearly visible in the
female population. In the Russian Federation, over the past two decades, this indicator among
women over 55 has increased 15-fold, while among men over 75, mortality has increased
threefold [2]. Increased mortality among women has also been observed in other countries. For
example, in the United States, from 1999 to 2009, mortality from COPD increased by 19%
among women and by only 5% among men [8]. In Sweden, mortality from COPD among
women has continued to increase since 1999. Moreover, life expectancy among female patients
decreased by 9.4 years, and among male patients by 7.4 years compared to individuals without
COPD [43]. According to isolated data, mortality from COPD is higher among women than from
breast and lung cancer [4]. One of the causes of death in COPD is a severe exacerbation of the
disease. A number of studies have examined gender differences in COPD patients in the
frequency of exacerbations, hospitalizations, and mortality. In the study by A.V. Gonzales et al.
[25], it was found that, with the same level of medical care, COPD exacerbations develop less
frequently in women than in men. The authors explain this fact by the fact that women are less
likely to seek emergency medical care in case of an exacerbation of the disease. At the same time,
some authors note more frequent exacerbations among non-smoking patients with COPD in
women, which they explain by the presence of a greater number of comorbidities in them
compared to men [27, 34]. However, among women with COPD, the risk of death after an
exacerbation of the disease is lower than in men [39]. Similar data were obtained among non-
smoking patients with COPD. In women, the risk of death after repeated hospitalizations is lower
than in men [27]. According to the epidemiological study National Health and Nutrition
Examination Survey (NHANES), the mortality rate among participants in NHANES III
decreased by 15.8% for patients with moderate or severe COPD, by 25.2% for patients with mild
COPD compared with NHANES 1. At the same time, the decrease in mortality among men with
moderate or severe COPD (-17.8%) exceeded the change in this indicator among women (+3%)
[15]. The high prevalence, combined with increased mortality, frequent exacerbations of COPD
with a lower risk of death after exacerbations, determine the relevance of the problem of COPD
in women. Despite the enormity of the socioeconomic burden, this problem is far from resolved
and requires close attention [46]. In addition to studying the causes of the increased prevalence
of COPD among women, it is necessary to investigate the gender characteristics of the disease
and susceptibility to risk factors for early diagnosis and timely treatment. The increase in the
number of women in the structure of COPD morbidity and mortality is largely due to the global
tobacco epidemic, which has led to the widespread use of tobacco smoking among women [5]. It
is expected that by 2025 more than 500 million women will be smokers, which will amount to
about 20% of the female population of the planet. A study by J. Ancochea et al. [9] found that
women with COPD may smoke significantly less compared to men. With the same number of
cigarettes smoked, the degree of bronchial obstruction and the severity of COPD in women are
higher than in men [21]. A higher susceptibility of women to the development of severe COPD is
indicated by a low spirometric indicator of forced expiratory volume in the first second (FEV1)
and high severity of the disease with a shorter smoking history and intensity in female patients
under 60 years of age [42]. It has also been shown that with a smoking index of less than 20
pack-years, women have a more pronounced airflow limitation (FEV1) compared to men, and
with an index of 25 pack-years, there are no gender differences. It is assumed that women's
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greater exposure to the harmful effects of tobacco and more severe impairment of lung function
may explain, to some extent, the high prevalence of COPD in the female population. A study by
Y.I. Kim et al. [28] using high-resolution computed tomography found that smoking women
with COPD had greater airway wall thickness and smaller internal airway diameters (p<0.001)
compared to men [28]. These data are consistent with the results of other researchers [30]. The
authors also found that non-smoking women have a lower FEV1 than non-smoking men, but a
significantly higher FEV1 than smoking women. Gender-related differences in respiratory
function in non-smokers explain the fact that smoking women develop more severe lung damage
than men. At the same time, a study by J. Connett et al. [19] showed that after quitting smoking,
women experience better recovery of lung function than men (3.7 and 1.6%, respectively; p <
0.001). Smoking in women is the main risk factor for the development of bronchial
hyperreactivity, associated with a high risk of progression and mortality from COPD, while in
men, such risk factors are considered to be atopy and bronchial asthma. Bronchial
hyperreactivity is detected in smoking women with mild to moderate COPD 1.5 times more
often than in men [14]. The risk of developing bronchial hyperreactivity increases significantly
in women during the reproductive period, which indicates multiple factors contributing to the
development of this pathology in the female population. Women are characterized by increased
metabolic dysregulation already in the early stages of COPD compared to men [44]. A number
of studies have confirmed the proinflammatory contribution of estrogens to obliterating lung
lesions in chronic obstructive diseases. Steroid hormones, in particular 17 B-estradiol, act as
mitogens in obliterative processes in lung tissue [12]. Estrogens induce proinflammatory
cytokines such as interleukin-1B (IL-1p), interleukin-6 (IL-6) and tumor necrosis factor alpha
(TNF-a), which are capable of generating reactive oxygen and nitrogen species that play an
important role in the pathogenesis of estrogen-dependent pulmonary diseases [40]. The
mitogenic effects of estrogens, along with their potentiating effect on the development of
oxidative stress, may contribute to the early development of COPD in women. Due to cyclic
hormonal activity, women initially have a higher concentration of proinflammatory interleukin-8
(IL-8). Tobacco smoking, in turn, contributes to an increase in IL-8 levels, which leads to an
even greater increase in the content of neutrophils in the airways. This likely explains women's
particular sensitivity to the pathological effects of cigarette smoke. Gender differences may also
be due to increased metabolism in women under the influence of cigarette smoke due to
stimulation of estrogen receptors in lung tissue, production of cytochrome P450, and increased
oxidant production [26]. This likely explains women's potentially higher susceptibility to the
negative effects of cigarette smoke compared to men. Despite the important role of smoking in
the development of COPD in women, it has been noted that smoking is far from the only risk
factor, as two-thirds of cases of the disease occur in non-smoking women [41]. A significant role
in the incidence of COPD in non-smoking women is played by the influence of external irritants,
which trigger abnormal inflammation in the bronchopulmonary system. These factors include
not only environmental pollution but also exposure to household air pollutants from cooking and
fuel combustion. It is believed that low-income individuals, among whom women predominate,
are at higher risk of such exposure [45], especially in Asia and Africa. Data indicate that indoor
air pollution from the combustion of coal and biofuels for heating and cooking without proper
ventilation causes the death of 2 million women and children annually [24]. The results of the
study by Y. Hong et al. [27] showed that non-smoking women and men with COPD exposed to
household air pollutants develop various changes in the bronchopulmonary system. Women
predominantly develop an inflammatory process in the bronchi, while men develop emphysema.
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This is confirmed by computed tomography data. Women, compared to men, have a higher
WAY% — the ratio of the wall area to the lumen area of the bronchus (71.8 + 5 versus 69.4 +
5.3; p=0.013) and a lower EI — the emphysema index (3.5 + 4.2 versus 6.2 + 5.7; p = 0.01) with
no significant differences in the clinical picture, anamnesis and spirography parameters [30].
These data suggest that household air pollutants, along with tobacco smoking, are a major risk
factor for the development of COPD in women. This should be taken into account in clinical
practice to ensure early detection of COPD in both female smokers and non-smokers, as they are
susceptible to developing more severe bronchopulmonary lesions [51].

In the past decade, gender-specific differences in symptoms, comorbidities, and treatment
response have been actively studied [11, 13, 32]. Population studies PLAT- INO (Proyecto
Latinoamericano de Investigacion en Obstruccion Pulmonar), ECLIPSE (Evaluation of COPD
Longitudinally to Identify Predictive Endpoints) showed that women with COPD more often
complain of shortness of breath, noting more intense dyspnea compared to men with the same
degree of respiratory failure and a shorter smoking history [24]. At the same time, women,
unlike men, complain significantly less about sputum production, with no significant differences
in CAT test results [10, 48]. Researchers tend to explain the difference in complaints by several
factors. Firstly, by the different diffusion capacity of the lungs in women and men.
Physiologically, women have lower diffusion capacity than men due to their lower muscle mass
[51]. Secondly, gender differences in behavioral culture and social roles lead women to report
sputum production less frequently [25]. Some researchers believe that women's tendency to
complain of shortness of breath is the reason for the more frequent diagnosis of asthma instead
of COPD [24]. Gender differences in the structure of comorbidities in COPD have been poorly
studied. Epidemiological studies by domestic and foreign researchers note that patients with
COPD are predominantly affected by coronary heart disease, heart failure, atrial fibrillation,
arterial hypertension, obesity and overweight, depression, osteoporosis, etc. [18, 24]. A few
studies have noted that a number of comorbidities are statistically significantly more common in
women, significantly impacting quality of life [35]. Unlike men, women have a lower quality of
life, which is associated with higher levels of depression and anxiety [6, 38]. Women with
COPD report a significant decrease in quality of life already in the early stages of the disease. It
has been noted that women with COPD have a lower incidence of cardiovascular diseases
(hypertension, myocardial infarction, angina pectoris, and ischemic heart disease), but a higher
incidence of osteoporosis, diabetes mellitus, and gastrointestinal diseases [16]. A study by R.
Almagro et al. [7] showed that ischemic heart disease and alcoholism were less common among
women, but chronic heart failure, osteoporosis, and diabetes mellitus were more common. The
presence of gender differences in the structure of comorbid pathology should be taken into
account when prescribing pharmacological therapy for COPD, given the side effects of systemic
and inhaled steroids [24]. In light of the concept of gender-specific characteristics of COPD, the
hypothesis of different responses of male and female patients to therapy for this disease is
actively considered [16]. Data on the relationship between gender characteristics and the
effectiveness of drug therapy for COPD are contradictory [32, 37]. Some studies have shown
that there are no gender differences in the dynamics of the spirometric index FEV1 during
combination therapy with beta-adrenergic agonists and inhaled glucocorticosteroids. Other
studies have shown a higher effectiveness of glucocorticosteroid therapy in men and a higher
frequency of exacerbations in women after discontinuation of inhaled steroids. It can be assumed
that the dosage, delivery, and effectiveness of inhaled drugs are associated with gender-specific
characteristics of the structure and functioning of the bronchopulmonary system. Large-scale
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clinical trials are needed to determine the specific responses to drug therapy in men and women
with COPD. Most existing studies have not assessed treatment efficacy in men and women.
Furthermore, many randomized clinical trials have included only men with COPD in their
protocols [10]. Pulmonary rehabilitation, aimed at reducing the physical and emotional impact of
the disease on a person's life, is part of the therapy for patients with COPD. Pulmonary
rehabilitation programs include physical exercise combined with information on the most
effective ways to maintain one's health, including training in the use of supportive therapy,
nutritional recommendations, etc. The positive effect of pulmonary rehabilitation in patients with
COPD, regardless of gender, was demonstrated in the study by L.P. Nguyen et al. [37]. At the
same time, it was noted that women, after pulmonary rehabilitation, showed a statistically
significant improvement in the parameters of the general quality of life according to the St.
George's Hospital questionnaire (SGRQ), compared to men (p = 0.01). In the study by X. Li et al.
[31]. A study showed that women with COPD experienced a twofold improvement in FEV1 (%)
after four months of ipratropium bromide maintenance therapy, compared to men. An inverse
relationship between the bronchodilator effect and body mass index was observed only in
women, while no such relationship was observed in men. Gender-related changes in FEV1 due
to ipratropium therapy persisted for 2 years (p=0.0134). The study results support the hypothesis
of gender differences in sensitivity to pharmacological treatment of COPD.

Conclusion

In conclusion, it should be noted that COPD occurs in women with the same frequency as in men.
The main risk factors for COPD in women are tobacco smoking and household air pollutants.
Women's high susceptibility to the negative effects of tobacco is due to the anatomical and
physiological characteristics of the respiratory system and cyclic hormonal activity.
Characteristics of COPD manifestations in women include frequent onset in middle age, frequent
complaints of intense shortness of breath, a severe course of the disease with frequent
exacerbations and a low risk of death after exacerbations, and a significant decrease in quality of
life in the early stages of the disease. It is important to highlight gender-specific differences in
response to pharmacotherapy, which is crucial for the search for targeted pharmacological
approaches to preventing COPD exacerbations in women. The problem of COPD in women is
particularly relevant in light of the WHO program to combat chronic respiratory diseases.
Studying the biological and immuno-metabolic mechanisms of COPD development and
progression in women will enable the development of gender-specific prevention and treatment
strategies, thereby reducing the burden of morbidity, disability, and premature mortality.
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