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ABSTRACT
The aim: To study the effect of arterial hypertension on the course of chronic obstructive pulmonary disease in patients with comorbid pathology.
Materials and methods: The prospective study included 61 patients with COPD: 32 stable male patients with COPD with comorbid arterial hypertension of stage II 1-3 degrees
and 29 stable outpatients of men with COPD of clinical groups A-D with impaired respiratory function II-IV according to GOLD. All patients, in accordance with the goals and
objectives of the study, were divided into 2 groups: group I consisted of men with isolated COPD, middle age – 56.0 (8.5) years, average duration of the disease – 16.2 (1.3) years,
Group II consisted of male patients with COPD and arterial hypertension (AH), middle age – 59.5 (7.5). The patients underwent a general clinical examination, which included
an assessment of complaints, anamnestic data, and a physical examination. The severity of COPD was determined on the basis of the frequency of exacerbations during the year,
assessment of dyspnea using the mMRS scale, spirographic data. Statistical materials were processed using the STATISTICA 10.0 program.
Results: In group I, 20 patients (69%) complained of dyspnea during exercise, in group II – 25 patients (78%) (p = 0.4), 28 patients (96.5%) complained of cough with vague
sputum. group and 30 patients in group II (93.8%) (p = 0.09). When assessing the number of exacerbations over the past year, it was determined that patients with isolated
COPD had an average of 1.0 (1.0; 2.0) exacerbations, and patients with COPD and AH – 2.0 (1.0; 3.0 ) (p = 0.06). According to the CAT questionnaire, the following data were
obtained: in group I – 9.0 (8.0; 11.0) points, and in group II – 17.5 (10.0; 20.0) points (p = 0.02). When conducting spirographic studies, a statistically significant more expressive
bronchial obstruction was found in patients with COPD and comorbid hypertension.
Conclusions: The presence of comorbid arterial hypertension leads to the intermittent effect of diseases: according to the results of mMRC and SAT test, ailments for COPD
were examined, they have a more severe course of underlying seizure in the presence of concomitant arterial hypertension. Clinical manifestations in patients with COPD and
H are more severe compared to clinical manifestations in patients without aggravated diseases of the cardiovascular system. Concomitant arterial hypertension enhances the
manifestations of bronchial obstruction, in the same way as with patients with isolated COPD.
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INTRODUCTION

Polymorbidity is one of the features of the modern clinical
picture of internal diseases, and arterial hypertension (AH)
and chronic obstructive pulmonary diseases remain the
most common diseases of the adult population of developed countries [1]. One of the most common nosological
forms is chronic obstructive pulmonary disease (COPD)
[2,3]. According to WHO experts, by 2030, COPD will
become the third leading cause of death worldwide [2,4].
COPD is a chronic disease with a progressive course,
which ranks third in the structure of causes of death in the
world according to WHO. In 2016, there were 251 million
cases of COPD worldwide, and in 2015 – 3,170,000 deaths
of patients with COPD, which is 5% of all deaths in the
world. More than 90% of deaths from COPD occur in
low- and middle-income countries [1,2].
The main target organs in COPD are the bronchi
and lungs, but at a certain stage in the development of the
disease, other organs and systems are affected. The most
significant correlation was found between COPD and car-

diovascular disease. It has been established that COPD is
a precursor to the development of cardiovascular diseases
and / or its exacerbation [2,3,4,5]. It was found that there
is a relationship between an increase in arterial wall stiffness and the severity of bronchial obstruction in patients,
and a decrease in FEV1 is associated with a high risk of
cardiovascular mortality [2,5]. Over the past 30 years, the
spread of cardiovascular diseases in Ukraine has increased
3.5 times, and the mortality rate from them – by 46%. In
the structure of morbidity, the first are arterial hypertension
(AH) – 41% and ischemic heart disease – 28% [6,7,8]. The
prevalence of arterial hypertension is also significantly
higher in patients with COPD [7,2]. The common mechanisms of development of many extrapulmonary manifestations are chronic systemic inflammation, oxidative stress,
and endothelial dysfunction [9]. The combination of CVD
and COPD increases the pathological changes inherent in
each disease separately, significantly changes the clinical
picture, course and consequences of each of the associated
diseases, leads to a significant complication [10].
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Fig. 1. Results of the CAT questionnaire in patients
Table 1. Respiratory function indicators in patients.
Group I

Group II

р

FVC, % Me [25 %-75 %]

98,0(89,0;115,0)

92,0(59,0;108,0)

0,2

FEV1, % Me [25 %-75 %]

73,0 (50,0;91,0)

44,0 (32,0;65,0)

0,03

FEV1%M, Me [25 %-75 %]

66,0(36,0;77,4)

48,0(25,8;75,0)

0,04

MEF 75, % Me [25 %-75 %]

78,0(48,0;89,0)

26,0(20,0;67,0)

0,02

MEF 50, % Me [25 %-75 %]

73,0(10,0;76,0)

23,0(8,0;60,0)

0,02

МEF 25, % Me [25 %-75 %]

22,0(11,0;36,0)

41,0(18,0;62,0)

0,6

PEF, % Me [25 %-75 %]

75,0(56,0;89,0)

42,0(22,0;59,0)

0,5

IC_F, % Me [25 %-75 %]

43,0(40,0;92,0)

62,0(45,0;87,0)

0,8

THE AIM

To investigate the effect of arterial hypertension on the
course of chronic obstructive pulmonary disease.

MATERIALS AND METHODS

The prospective study included 61 patients with COPD: 29
stable outpatients of men with COPD of clinical groups A-D
with impaired respiratory function II – IV according to GOLD
and 32 stable male patients with COPD with comorbid arterial hypertension of II stage 1-3 degrees. The patients were
treated at the municipal non-profit institution «City Clinical
Hospital No. 4» of the Dnipropetrovsk City Council during
2018-2020. The criteria for the inclusion of patients in the
study were: the clinical diagnosis of COPD was verified in
accordance with the recommendations of GOLD 2019 [2], the
diagnosis of arterial hypertension was verified based on the
recommendations for the treatment of arterial hypertension
of the European Society of Cardiology and the European Society of Arterial Hypertension, 2018 [8], informed consent of
patients for inclusion in research and processing of personal
data. The exclusion criteria from the study were: the age of
patients over 80 years old, a history of acute cardiovascular
events, clinically significant cardiac arrhythmias, previously diagnosed diabetes mellitus, kidney disease, malignant
neoplasms, and undergoing surgery over the last year. All
patients, in accordance with the goals and objectives of the
study, were divided into 2 groups: group I consisted of men
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with isolated COPD, middle age – 56.0 (8.5) years, average
duration of the disease – 16.2 (1.3) years Group II included
men with COPD and arterial hypertension (AH), middle age
– 59.5 (7.5), with an average duration of COPD – 15.9 (1.7)
years. Both groups were comparable in age and duration of
COPD (p> 0.05). In group I, 3 patients belonged to category
A COPD, 11 patients to category B, 13 patients to category C,
and 2 patients to category D. In group II, 2 patients had COPD
category A, 14 – category B, 14 – category C and 2 patients of
category D. Patients underwent a general clinical examination,
which included an assessment of complaints, anamnestic
data, and a physical examination. The severity of COPD was
determined based on the frequency of exacerbations during
the year, assessment of dyspnea using the mMRS scale (The
modified medical research counsil dyspnea scale) and COPD
assessment test, spirographic data (forced expiratory volume
in 1 second (FEV1), forced vital lung capacity (FVC), their
ratio – FEV1 / FVC). The results of the study were processed
using statistical methods. To identify the relationship between
the indicators, a correlation analysis of paired measurements
was carried out using the method of K. Pearson’s coefficient
(χ2), since the data had a distribution other than normal.
Those indicators in which the level of disagreement was
p <0.05 were considered significant. The material was calculated using the Microsoft Excel 2000 software package, the
statistical processing of the research materials was performed
on a personal computer using the STATISTICA 10.0 licensed
software (StatSoft Inc., Serial No. AGAR909E415822FA) [11].
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RESULTS AND DISCUSSION

In group I, 20 patients (69%) complained of dyspnea during
exercise, in group II – 25 patients (78%) (p = 0.4), 28 patients (96.5%) complained of cough with vague sputum.
group and 30 patients in group II (93.8%) (p = 0.09). When
assessing the number of exacerbations over the past year, it
was determined that patients with isolated COPD had an
average of 1.0 (1.0; 2.0) exacerbations, and patients with
COPD and AH – 2.0 (1.0; 3.0 ) (p = 0.06). Despite the fact
that the level of obstruction is not always correlated with
the severity of symptoms in patients, the CAT and mMRC
questionnaire was used [12].
The severity of dyspnea (mMRC scale) in patients of
group I was 1.5 (1.0; 2.0) points, in patients of group II –
2.0 (1.0; 3.0) points (p = 0.07). Based on the data of the
CAT questionnaire, a more complete scoring of respiratory
symptoms and their impact on the life of patients was carried out, so in group I received 9.0 (8.0; 11.0) points, and
in group II – 17.5 (10 0; 20.0) points (p = 0.02) (Fig. 1).
When conducting spirographic studies, a statistically significant more pronounced bronchial obstruction was found
in patients with COPD and comorbid hypertension (Table 1).
The results obtained indicate a more severe course of
COPD in the presence of comorbid arterial hypertension,
which, in turn, has a greater impact on the quality of life
of patients. The results obtained are comparable with the
data of the ECLIPSE study, according to which the presence of hypertension in patients with COPD was associated with more severe dyspnea [13].The results obtained
in our study are confirmed by the data of Caram L. M.,
Ferrari R., Naves C. R., which indicate that patients with
concomitant hypertension have more severe obstruction.
Comorbidities are highly prevalent in COPD, regardless
of its severity. Certain risk factors for CVD, themselves
classified as diseases (including smoking, dyslipidemia,
and depression), appear to be more prevalent in patients
with mild-to-moderate COPD. [13,14,15]. In COPD, comorbid diseases increase the risk of hospitalization and
death. Also, comorbidity significantly increases the cost
of medical care for such patients. Many of patients with
COPD, concomitant pathology worsens the quality of their
life and survival, reduces their activity. The presence of
concomitant pathology can lead to late diagnosis of COPD
[16]. Previous studies have established that COPD is associated with hypertension, kidney diseases and coronary
heart diseases (CHD), which this study confirmed. CHD
is frequently underdiagnosed in people with COPD; this
is important as the coexistence of CHD and COPD results
in a worse prognosis than if a patient has one disease or
the other. This study demonstrated that individuals with
COPD, compared with people without, were more likely
to have heart failure, peripheral vascular disease, and
cerebrovascular disease consistent with higher rates of
hypertension and CHD, with smoking as a common risk
factor. Research by Rutten et al identified a prevalence of
20.5% for heart failure in people with COPD — compared
with 6.4% in this study — when screened for the condition
using a number of diagnostic tests including an echocar-

diogram. It is therefore likely that the true prevalence of
heart failure in COPD is higher than found in this study,
because patients with COPD are not routinely screened for
heart failure [17]. The early impairment of renal function in
patients with COPD and comorbid cardiovascular disease
is of interest. Unfortunately, this process is asymptomatic
for a long time, but it aggravates the course of pulmonary
pathology. This issue is not given due attention, which is
reflected in the literature [18].

CONCLUSIONS

The presence of comorbid arterial hypertension leads to
the intermittent effect of diseases: according to the results
of mMRC and SAT feeding, ailments for COPD were
examined, they have a more severe course of underlying
seizure in the presence of concomitant arterial hypertension. Clinical manifestations in patients with COPD and
AH are more severe compared to clinical manifestations in
patients without aggravated diseases of the cardiovascular
system. Concomitant arterial hypertension enhances the
manifestations of bronchial obstruction, in the same way
as with patients with isolated COPD.
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