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IL-6 in patients with infiltrative tuberculosis combined with chronic
bronchitis. Materials and methods. There were examined 40 patients
with infiltrative tuberculosis combined with chronic bronchitis: 18
patients receiving basic therapy according to the category and 22 patients
who were added glucosaminilemuramylpentapeptide to basic therapy.
Determination of IL-6 in bronchoalveolar content was performed by
ELISA analysis. Results. The additional inclusion of
glucosaminilemuramylpentapeptide into the complex therapy of patients
with infiltrative tuberculosis combined with chronic bronchitis in acute
phase manifests itself with positively aimed dynamic changes of the
bronchial mucous membrane according to the data of endoscopy. The
standard scheme of treatment combined with immune modulator affects
the recovery of lung function in comorbidity of pathologies explaining

it as the action of the means aimed at enhancing of sanogenetic
mechanisms of liquidation of combination of specific and nonspecific
inflammation in the broncho-pulmonary system, and thus – the
reduction of the basis for secondary bronchial obstruction. The results
of this study indicate the advisability of administration of immune
modulator of muramylpeptide series.
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Abstract. The combination of arterial hypertension, asthma and
COPD has a significant prevalence in clinical practice. The presence
of hypertension contributes to the growth of severity of asthma-COPD
overlap (ACO), the worst prognosis and a high risk of cardiovascular
complications. Coexistence of diseases changes the course of each of
them, contributes to the early formation of complications and creates
certain difficulties for therapy.

The aim of work was to investigate the factors of cardiovascular
risk, as well as the arterial pressure indicators of patients with ACO.

Patients. 140 patients with ACO with an average forced expiratory
volume for the first second (FEV1) (59.0 ± 1.4)% and the ratio of
forced expiratory volume in the first second to the forced vital capacity
of the lungs (FEV1 / FVC) (53.6 ± 0.8)%.

Methods. All the patients underwent measurement of body weight
and height, measurement of office systolic blood pressure (SBP),
diastolic blood pressure (DBP), 24-hour ambulatory blood pressure
monitoring (ABPM), biochemical blood test, coagulogram, assessment
of total cardiovascular risk on a SCORE scale, the risk of cardiovascular
complications on QRISK2 scale, the risk of developing diabetes mellitus
(DM) on QDiabetes scale.

Results.
Patients with ACO had some pathological changes in blood

pressure. Also, these patients had a significant overload with arterial
pressure. Also, in these patients, the diurnal index (DI) of SBP and DI
DBP were significantly reduced relatively to normal values.

Patients with ACO predominantly belonged to the group of
moderate risk of fatal cardiovascular events in 10 years (3.83%). The
QRISK2 is quite significant, and is more than 15%. There is also a
fairly significant risk of developing DM (more than 13%).

A higher concentration of inflammational markers was revealed in
ACO patients with more severe bronchial obstruction (significant
increase in C-reactive protein and fibrinogen with increased bronchial
obstruction).

ACO patients from subgroups GOLD 1 and GOLD 2

predominantly belonged to the group of moderate risk, and patients
from the GOLD 3.4 subgroup predominantly had a high risk of
developing fatal cardiovascular events over the next 10 years (according
to the SCORE scale). The QRISK2 scale risk was also moderate in the
first two subgroups and high in patients with severe bronchial
obstruction (GOLD 3,4).

Conclusions.
In patients with a combination of asthma and COPD, significant

cardiovascular comorbid pathology, a high prevalence of arterial
hypertension, a high degree of overload with arterial pressure were
found. Significant violations of the variability of blood pressure were
also revealed.

In this category of patients, a moderate risk of developing fatal
cardiovascular events, as well as the development of diabetes within
the next 10 years is also determined.

Even more significant violations of blood pressure and high rates
of cardiovascular risk were detected in patients with a combined
pathology with a higher degree of bronchial obstruction.
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Problem statement and analysis of the recent research
The number of patients with obstructive lung disease in

Ukraine and worldwide is constantly growing, and the number
of patients with bronchial obstruction and co-existent
cardiovascular pathology increases as well. Common risk factors
for bronchial obstruction and cardiovascular diseases, namely
tobacco smoking, unhealthy habits, low physical activity,
malnutrition, etc., create the preconditions for a combined clinical
course of these pathological conditions. Concomitant diseases
significantly affect the patient’s condition aggravating the clinical
course of the underlying disease; their presence may affect the
prognosis and the survival of patients [1, 2, 3, 4, 5, 6]. The co-
existence of arterial hypertension (AH), bronchial asthma (BA)



31

Галицький лікарський вісник, 2017, Т. 24, №3

and chronic obstructive pulmonary disease (COPD) has a
significant prevalence. The presence of AH contributes to the
increase in severity of BA and COPD, worse prognosis and a
high risk of cardiovascular complications [7, 8]. The co-existence
of diseases changes their clinical course as well as contributes to
early formation of complications and creates certain difficulties
for therapy. In modern consensuses on the management of
bronchial obstruction, a special emphasis has been put on
treatment of comorbid pathologies and conditions [9, 10].

AH is known to be one of the main risk factors for the
development of cardiovascular complications thereby deserving
priority attention. Many studies have proven the priority of AH
in the development of stroke and myocardial infarction, which
determine the increase in disability and premature mortality [11,
12, 13, 14]. At the same time, there is a certain underdiagnosis,
untimely detection of high blood pressure (BP) in patients with
BA and COPD.

The objective of the research was to investigate the factors
for cardiovascular risk as well as BP parameters in patients with
BA and COPD.

Materials and methods
The study was agreed with the ethics committee of the National

Institute of Phthisiology and Pulmonology named after F.G. Yanovsky
of National Academy of Medical Sciences of Ukraine; all the
participants were acquainted with the protocol of research and signed
informed consent to participate in the study. The work was carried out
at the expense of the state budget of Ukraine.

The study included 140 patients with bronchial asthma and chronic
obstructive pulmonary disease - the average forced expiratory volume
in the first one second (FEV1) (59.0±1.4) % and the ratio of forced
expiratory volume in the first second to the forced vital capacity of the
lungs (FEV1/FVC) (53.6±0.8) %. In 91 patients, the disease made its
debut as BA - a subgroup of “primary BA and concomitant pathology”.
Their FEV1 was (60.7±1.7) %, FEV1/FVC was (54.2±1.0) %. In 49
other cases, the initial diagnosis was COPD - a subgroup of “primary

COPD and concomitant pathology” and their FEV1 was (56.0±2.5) %
and FEV1/FVC ratio was (52.5±1.4) %. Characteristics of patients are
given in Table 1.

All the patients underwent the following examinations: height and
weight measurements, office systolic blood pressure (SBP) and diastolic
blood pressure (DBP) measurements, 24-hour ambulatory blood
pressure monitoring (24-hour ABPM), biochemical blood analysis,
coagulogram.

Biochemical analyzes were performed using the biochemical
analyzer Vitalab Selectra E (Netherlands) in the clinical and biochemical
laboratory of the National Institute of Phthisiology and Pulmonology
named after F.G. Yanovsky of National Academy of Medical Sciences
of Ukraine. The levels of creatinine, glucose, total cholesterol (TC),
triglycerides (TG), uric acid, and total serum protein were determined.
The prothrombin index (PTI), blood recalcification time, fibrinogen
and fibrin levels were determined manually using a thermostat with
transparent walls. Creatinine clearance reflecting the glomerular
filtration rate (GFR), was estimated using the Cockroft-Gault formula
[15]. The level of highly specific C-reactive protein was determined in
the Clinical Immunology Laboratory of the National Institute of
Phthisiology and Pulmonology named after F.G. Yanovsky of National
Academy of Medical Sciences of Ukraine.

ABPM was done by means of the portable device EC-3H/ABP
(Labtech, Hungary). The following indicators were studied: daily
average (24-hour), daytime, night-time SBP, DBP, pulse blood pressure
(PBP), heart rate (HR). In computer analysis of 24-hour ABPM for
SBP and DBP, there was calculated the time index (TI) which
characterizes BP overload during the day and is defined as the
percentage of BP measurements exceeding 140/90 mm Hg during the
day and 120/80 mm Hg at night. The area under the curve (AUC) of
AH was determined, which is the area between the curve of elevated
BP and the line of the limit of normal; the variability was calculated as
the standard deviation of BP value. In addition, using software, the
diurnal index (DI) was calculated - the percentage of decrease in night-
time BP blood pressure as compared to daytime BP.

The DI reflects the variability of BP as well as represents the
difference between the average values of daytime BP and night-time
BP as a percentage. Normal DI is 10-25%, i.e., the average level of
night-time BP should be no less than 10% lower than the average
daytime BP [16, 17].

The data of modern studies indicate the significance of determining
the variability of the diurnal rhythm of BP as an additional predictor of
clinical cardiovascular events [18, 19, 20]. The European Society of
Cardiology Guidelines for the Management of Arterial Hypertension
emphasize the importance of the 24-hour ABPM as well, as numerous
studies have shown that daily BP better correlates with morbidity and
mortality than office BP [12, 19]. Circadian rhythm disturbances with
an insufficient reduction in night-time BP were found to be associated
with a higher incidence of stroke, albuminuria, more frequent
development of left ventricular hypertrophy, coronary heart disease
(CHD), cardiovascular events and fatal events [20, 21, 22, 23, 24].

According to the data of 24-hour ABPM, PBP<45 mm Hg, as
proposed by P. Verdecchia, was used as the normal range for PBP
[25]. The value of hypertension TI<25% referred to the normal values;
the value of hypertension TI >25% referred to pathological values being
typical for AH [17, 18].

There were used standard values of BP recommended by the
European Society of Cardiologists and the Ukrainian Association of
Cardiologists [11, 12].

BP was measured at regular intervals - every 15 minutes in the
daytime and every 30 minutes at night (from 10 pm to 6 am). Patients
followed a normal lifestyle, doing normal physical activities at home.

The accumulation of data and their mathematical processing were
carried out using licensing software products included in the package
Micrоsoft Office Professional 2007, license Russian Academic OPEN
No Level № 43437596. Statistical processing was performed using
mathematical and statistical functions of MS Excel, as well as additional
statistical functions developed by S.N. Lapach, A.V. Chubenko, P.N.
Babich. The studied parameters were evaluated using the mean value
(M), the error of the mean value (m), test of statistical significance (t),
significance value (p), followed by the comparison using the Student’s
t-test and the Mann-Whitney U test depending on the type of data
distribution.The verification of the numeric rows for compliance with

Table 1. Characteristics of patients 
Parameters Patients with BA and COPD 

(n =140) 
Sex, (n) 74 women, 66 men 
Age, years 5.56±0.81 
Body mass index, kg/mІ 28.82±0.43 
Smoking history, pack years 10.35±1.77 
Ex-smokers, (%) 7 
Smokers, (%) 34 
Never-smokers, (%) 59 

Asthma severity 
Mild persistent, (%) 6 
Moderate persistent, (%) 79 
Severe persistent, (%) 15 

Global Initiative for Obstructive Lung Disease (GOLD) groups 
A (%) 13 
B (%) 21 
C (%) 20 
D (%) 46 

GOLD COPD stages 
1, (%) 29 
2, (%) 58 
3, (%) 11 
4, (%) 2 
Past AH, % 65 
Taking of β-blockers, % 7 
Taking of angiotensin-converting-
enzyme inhibitors, % 

29 

Taking of diuretics,  % 21 
Taking of calcium antagonists, % 16 
Taking of angiotensin II receptor 
blockers, % 

14 
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the normal distribution was carried out using the special function
NORMSAMP_1 developed for the Excel program.

Results
According to 24-hour ABPM, in patients with BA and COPD,

there were some pathological changes in BP. The average 24-
hour DBP, 24-hour PBP, night-time SBP and night-time DBP
increased. BP overload was observed as well (elevated mean
24-hour SBP TI and 24-hour DBP TI, average daytime SBP TI
and DBP TI, and significantly increased night-time SBP TI and
DBP TI). The main BP load in patients with a concomitant
pathology occurred during the passive period of the day, which
may be caused by nocturnal symptoms of bronchial obstructive
diseases. In addition, SBP DI and DBP DI reduced significantly
as compared to normal values indicating an unsatisfactory
decrease in BP at night, which may be caused by the effect of
bronchial and obstructive pathology. The data are presented in
Table 2.

In patients with BA and COPD, biochemical blood
parameters as well as blood coagulation parameters were within
the limits of norm, except elevated levels of TC and C-reactive
protein. The data are presented in Table 3.

The calculation of total cardiovascular risk is an integral part
of the strategy aimed at preventing new cases of cardiovascular
disease. One of the main tools for assessing cardiovascular risk
is the Systematic Coronary Risk Evaluation (SCORE) charts
according to which any patient who has a 5% risk of death due
to cardiovascular disease within the next 10 years is considered
as a high-risk person. The SCORE charts include five risk factors:
age, gender, SBP, smoking status and blood cholesterol levels.
According to the indicator of cardiovascular risk obtained using

the SCORE charts, all the patients are divided into four risk
groups – low risk, moderate risk, high risk or very high risk. The
group of low cardiovascular risk - a 10-year risk of any fatal
cardiovascular event is <1%; the group of moderate
cardiovascular risk - a 10-year risk of any fatal cardiovascular
event is 1-5%; the group of high cardiovascular risk - a 10-year
risk of any fatal cardiovascular event is 5-10%; the group of
very high cardiovascular risk - a 10-year risk of any fatal
cardiovascular event is 10% [26]. Patients with BA and COPD
were predominantly at a moderate risk of fatal cardiovascular
events within the next 10 years (3.83%). Fig.1 demonstrates the
distribution of patients with BA and COPD according to the
degree of cardiovascular risk.

The risk of cardiovascular complications (stroke and
myocardial infarction (MI)) within the next 10 years was
calculated using the QRISK2 algorithm [27]. In patients with a
comorbidity, the risk of developing cardiovascular complications
within the next 10 years was quite significant being more than
15%.

The risk of developing diabetes mellitus (DM) within the
next 10 years was assessed according to the QDiabetes algorithm
[28]. In patients with BA and COPD, there was found a significant
risk of developing diabetes mellitus (more than 13%). The data
are presented in Table 4.

According to the SCORE charts, cardiovascular risk was
significantly higher in patients with primary COPD (4.65±0.57%

Table 2. BP parameters according to office measurement and 
24-hour ABPM in patients with BA and COPD 

BP parameters 
Patients with BA and 

COPD 
Office SBP, mm Hg 135.57±1.6 
Office DBP, mm Hg 82.04±0.69 
24-hour SBP, mm Hg 129.76±1.33 
24-hour DBP, mm Hg 81.34±0.81 
24-hour PBP, mm Hg 47.89±0.77 
SD of 24-hour SBP, mm Hg 17.18±0.52 
SD of 24-hour DBP, mm Hg 12.96±0.42 
24-hour SBP TI, % 40.25±2.42 
24-hour DBP TI, % 31.31±2.15 
24-hour SBP AUC, mm Hg/hour  379.59±18.09 
24-hour DBP AUC, mm Hg/hour 277.99±14.16 
Daytime SBP, mm Hg 131.86±1.38 
Daytime DBP, mm Hg 83.87±0.88 
Daytime PBP, mm Hg 47.49±0.78 
SD of daytime SBP, mm Hg 16.49±0.6 
SD of daytime DBP, mm Hg 12.27±0.5 
Daytime SBP TI, % 33.68±2.54 
Daytime DBP TI, % 29.36±2.36 
Daytime SBP AUC, mm Hg/hour 348.68±20.82 
Daytime DBP AUC, mm Hg/hour 310.2±20.82 
Night-time SBP, mm Hg 125.14±1.5 
Night-time DBP, mm Hg 75.25±0.81 
Night-time PBP, mm Hg 49.46±0.95 
SD of night-time SBP, mm Hg 13.65±0.51 
SD of night-time DBP, mm Hg 10.09±0.42 
Night-time SBP TI, % 56.85±2.93 
Night-time DBP TI, % 35.53±2.63 
Night-time SBP AUC, mm Hg/hour 408.1±22.86 
Night-time DBP AUC, mm Hg/hour 226.04±20.1 
SPB DI, % 4.78±0.8 
DBP DI, % 9.23±0.78 

Note: SD – standard deviation 

Table 3. Biochemical blood parameters, blood coagulation 
parameters and inflammation parameters in patients with BA 

and COPD 

Parameters Patients with BA and 
COPD Normal range 

Blood glucose, mmol/l 5.91±0.17 3.6-6.2 
Creatinine, μmol/l 91.68±1.41 53-115 
GFR, ml/min 83.56±2.14 80-130 (men), 

90-150 (women) 
Uric acid, μmol/l 265.86±9.7 155-428 
TC, mmol/l 7.04±1.15 3-5.1 
TG, mmol/l 1.5±0.06 0.5-1.7 
Total protein, g/l 73.33±0.71 65-85 
C-reactive protein, mg/l 12.31±1.07 0-6 
PTI, % 94.1±0.79 80-100 
Recalcification time, s 89.87±2.41 60-120 
Fibrinogen, mg 360.36±8.91 200-400 
Fibrin, mg 17.43±0.39 10-20 

 

  
Cardiovascular risk in patients with BA and 

COPD (SCORE risk charts), %

58

5
63

low moderate high very high

Fig. 1. SCORE risk charts in patients with BA and COPD
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vs. 3.38±0.34% in patients with primary BA) (p<0.05).
We have analyzed the differences in BP parameters in patients

with different degrees of bronchial obstruction. To divide patients
according to the severity of bronchial obstruction, the GOLD
criteria were used (Table 5) [9].

Since only 2 patients were in Group 4 group, Group 3 and
Group 4 were combined for data analysis.

When comparing 24-hour ABPM indices, 24-hour SBP TI
and night-time DBP TI were higher in Group 2 as compared to
those in Group 1 (45.27±3.15 vs. 31.78±4.44 and 40.01±3.57
vs. 28.02±4.59, p <0.05); daytime DBP AUC was higher in Group
2 (342.53±29.3 vs. 259.73±29.42, p<0.05) as well. BP overload
was somewhat higher in Group 2.

SBP DI and DBP DI were significantly higher in Group 1
than in Group 3 and Group 4 (6.57±1.39 vs. 0.39±2.22 for SBP
and 10.85±1.35 vs. 3.61±2.28 for DBP) (p<0.05). DBP DI in
Group 3 and Group 4 was significantly lower than that in Group
2 (9.69±1.0) (p<0.05), i.e., the decrease in the FEV1 was
accompanied by adverse dynamics of BP DI. Possible mechanism
of this observation is the negative impact of night-time
manifestations and symptoms of bronchial obstruction on
physiological circadian rhythms of patients, and as a result,
insufficient reduction in BP at night.

A higher concentration of systemic inflammation markers
was found in patients with severer bronchial obstruction (a
significant increase in C-reactive protein and fibrinogen levels
with an increase in bronchial obstruction). According to previous
studies, in patients with COPD, there was found the presence of
inflammation not only in the lungs but also in the peripheral
blood with an increase in the concentration of systemic

inflammatory biomarkers (C-reactive protein, fibrinogen,
peripheral blood neutrophils, etc.), which further contributes to
hypercoagulation and is an unfavorable predictor of
complications [29, 30]. There are some studies on the association
of BA with the indicators of systemic inflammation (C-reactive
protein, fibrinogen) [31, 32]. The results obtained by us are
presented in Table 6.

Patients of Group 1 and Group 2 were predominantly at a
moderate risk of fatal cardiovascular events within the next 10
years, while patients of Group 3 and Group 4 were predominantly
at a high risk of developing fatal cardiovascular events within
the next 10 years (according to the SCORE charts).

The risk of developing cardiovascular complications
according to the QRISK2 algorithm was moderate in the first
two groups and high in patients with severe bronchial obstruction
(Group 3 and Group 4). The data are presented in Table 7.

Among patients with BA and COPD, there was a considerable
number of individuals with excess body weight and obesity.
Considering the proven influence of obesity on the level of BP
and the development of AH, patients were divided into 3 groups
according to the body mass index (BMI): patients with normal
body weight (the BMI less than 25 kg/m2), patients with excess
body weight (the BMI - 25-30 kg/m2) and obese patients (the
BMI greater than 30 kg/m2). The parameters of office BP and
24-hour ABPM are presented in Table 8.

In patients with obesity, there were higher indicators of office
and 24-hour ABPM: 24-hour SBP and 24-hour DBP, 24-hour
PBP, 24-hour SBP TI and 24-hour DBP TI; similar changes were
observed during both the active and passive periods of the day.

High PBP was recognized as an independent risk factor for
CHD in the Framingham Heart Study; it is an independent risk
factor for total, cardiovascular and coronary mortality as well
[25, 33]. The Sleep Apnea Cardiovascular Endpoints (SAVE)
study has found that high PBP is a strong independent predictor
of adverse events after MI in patients with left ventricular systolic
dysfunction [34].

PBP varies both with the patients’ age and under the influence
of processes occurring in cardiovascular diseases – AH, DM,
hypercholesterolemia, and in the end-stages of kidney disease.
These changes occur due to changes in arterial stiffness. They
can be detected even before clinical manifestations of vascular
disease. Arterial stiffness may be a marker for the onset of
atherosclerotic disease in the future, and directly affect the
atherosclerotic process as well as the formation of isolated
systolic hypertension [35]. In patients with BA and COPD, PBP
was significantly higher in concomitant obesity.

According to the 24-hour ABPM, in patients with excess
body weight, changes in BP were not pronounced; however,
parameters indicating BP overload (24-hour SBP AUC and 24-
hour DBP AUC), night-time SBP, night-time SBP AUC were
higher than those in patients with normal body weight and the
indicator indicating lowered BP variability (DBP DI) was lower.

Recently, more and more data on the role of uric acid in the
development of cardiovascular disease have been accumulated.

Table 4. Risk indicators in patients with BA and COPD 

Indicators 
Patients 
with BA 

and COPD 
Cardiovascular risk according to the SCORE charts, % 3.83±0.3 
Risk of developing DM (the QDiabetes algorithm), % 13.99±1.08 
Cardiovascular risk according to the QRISK2 algorithm, % 15.77±1.0 

 
Table 5. Classification of bronchial obstruction severity in 
COPD by the level of the FEV1 after the administration of 

bronchodilators (GOLD, 2017) 
Stage FEV1, % 

GOLD 1  FEV180 % 
GOLD 2  50FEV1<80 % 
GOLD 3  30FEV1<50 % 
GOLD 4  FEV1<30 % 

 

Table 6. Biochemical blood parameters, blood coagulation 
parameters and inflammation parameters in patients with BA 
and COPD depending on the degree of bronchial obstruction 

Parameters Group 1 
(n=41) 

Group 2 
(n=81) 

Group 3, 4 
(n=18) 

Blood glucose, 
mmol/l 

5.49±0.27 6.08±0.26 6.08±0.32 

Creatinine, μmol/ l 92.57±2.65 90.43±1.81 95.27±4.42 
GFR, ml/min 85.68±4.04 84.05±2.91 76.5±4.88 
Uric acid, μmol/l 251.64±20.26 268.76±12.51 284.09±23.22 
TC, mmol/l 6.3±0.24 7.77±1.98 5.35±0.3 
TG, mmol/l 1.5±0.12 1.49±0.08 1.32±0.21 
Total protein, g/l 71.83±2.07 73.96±0.63 73.88±1.2 
C-reactive protein, 
mg/l 

8.66±1.43 13.37±1.57* 15.95±2.94* 

PTI, % 94.27±1.54 95.04±0.94 89.5±2.75 
Recalcification time, s 94.8±7.86 87.85±1.13 87.72±3.85 
Fibrinogen, mg 347.44±16.7 395.46±11.57* 387.44±24.15 
Fibrin, mg 16.2±0.67 18.01±0.52* 17.61±1.1 

Notes: * -p<0.05; ** p<0.01 compared to Group 1 

Table 7. Risk indicators in patients with BA and COPD 
depending on the degree of bronchial obstruction 

Indicators Group1 
(n=41) 

Group 2 
(n=81) 

Group 3,4 
(n=18) 

Cardiovascular risk 
according to the SCORE 
charts, % 

3.27±0.53 3.69±0.39 5.72±0.84*  

Risk of developing DM (the 
QDiabetes algorithm), % 

12.45±1.69 14.9±1.53 13.61±3.4 

Cardiovascular risk 
according to the QRISK2 
algorithm, % 

12.48±1.75 15.9±1.24 22.69±3.33**  

Notes: * -p <0.05; ** p<0.01 compared to Group 1; 
-p <0.05;   p <0.01 compared to Group 2 
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Patients with AH, CHD, heart failure and/or kidney impairment
have been found to have higher levels of uric acid as compared
to healthy individuals. Malignant AH is associated with a
significant increase in uric acid as well [36, 37, 38].

In group of patients with BA and COPD, uric acid was within
the normal range, but in concomitant obesity, the indicator was
significantly higher. The data are presented in Table 9.

The risk of fatal cardiovascular events and cardiovascular
complications increased in patients with a comorbidity in the
presence of excess body weight and obesity; however, the
indicators did not reach statistical significance. In patients with
BA and COPD, with an increase in the BMI, the risk of

developing DM within the next 10 years significantly increased:
in concomitant obesity, it was more than 24%. The data are
presented in Table 10.

Conclusions
In patients with a co-existence of BA and COPD, a significant

cardiovascular comorbidity was found, namely a high prevalence
of AH and a high degree of BP overload being especially
pronounced at night, possibly due to severe symptoms of
bronchial obstructive pathology. Significant abnormalities in BP
variability and a high cardiovascular risk caused by increased
PBP were observed as well.

In this category of patients, a moderate risk of developing
fatal cardiovascular events as well as cardiovascular
complications (MI and stroke) and DM within the next 10 years
was determined.

According to 24-hour ABPM, even more significant
abnormalities in BP and high rates of cardiovascular risk were
detected in patients with severer degree of bronchial obstruction
and concomitant obesity.
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82.16±1.66 83.04±1.47 85.53±1.44 

Daytime PBP, mm Hg 44.59±1.24 47.02±1.31 49.5±1.33** 
SD of daytime SBP, 
mm Hg 

15.97±1.07 17.64±1.0 15.79±1.02 

SD of daytime DBP, 
mm Hg 

11.06±1.09 13.54±0.8 11.84±0.79 

Daytime SBP TI, % 26.03±4.9 32.08±4.23 39.28±4.09* 
Daytime DBP TI, % 24.25±4.86 27.8±3.68 33.52±3.93 
Daytime SBP AUC, 
mm Hg/hour 

310.09±49.99 378.2±31.61 344.52±32.73 

Daytime DBP AUC, 
mm Hg/hour 

277.03±53.46 341.5±32.29 301.52±30.59 

Night-time SBP, mm 
Hg 

118.16±2.87 125.88±2.62* 128.36±2.27** 

Night-time DBP, mm 
Hg 

72.0±1.6 75.92±1.32 76.47±1.33* 

Night-time PBP, mm 
Hg. 

45.78±1.86 49.54±1.79 51.43±1.32* 

SD of night-time SBP, 
mm Hg 

13.97±0.97 13.1±0.81 13.95±0.87 

SD of night-time 
DBP, mm Hg 

9.9±0.75 9.22±0.69 10.95±0.71 

Night-time SBP TI, % 45.13±6.29 53.5±4.9 66.21±4.29** 
Night-time DBP TI, 
% 

25.44±5.07 36.0±4.74 40.67±3.92* 

Night-time SBP AUC, 
mm Hg/hour 

311.47±38.55 433.46±41.0* 439.55±36.13*

Night-time DBP 
AUC, mm Hg/hour 

209.28±49.71 225.84±36.34 235.45±26.3 

SPB DI, % 6.63±1.55 2.9±1.39 5.37±1.25 
DBP DI, % 11.94±1.18 7.31±1.33* 9.37±1.32 

Notes: * -p <0.05; ** p <0.01 compared to patients with the BMI 
<25;  -p <0.05;   p <0.01 compared to patients with the BMI 
of 25-30 

Table 9.  Biochemical blood parameters, blood coagulation 
parameters and inflammation parameters in patients with 

BA and COPD depending on the degree of body weight 

Parameters BMI <25 
(n=32) 

BMI - 25-30 
(n=50) BMI>30 (n=58) 

Blood glucose, 
mmol/l 

5.65±0.46 5.99±0.3 5.97±0.22 

Creatinine, 
μmol/l 

88.02±2.85 93.57±2.67 92.07±1.97 

GFR, ml/min 68.75±3.09 77.02±2.3* 97.36±3.77**  
Uric acid, μmol/l 220.48±18.64 263.77±16.06 292.25±15.24** 
TC, mmol/l 10.67±5.07 5.82±0.2 6.06±0.16 
TG, mmol/l 1.0±0.07 1.57±0.13** 1.65±0.08** 
Total protein, g/l 73.43±1.11 74.55±0.77 72.22±1.47 
C-reactive 
protein, mg/l 

10.52±2.4 11.48±1.66 14.01±1.73 

PTI, % 92.66±1.66 95.54±1.39 93.66±1.19 
Recalcification 
time, s 

90.22±1.49 87.68±2.11 91.57±5.53 

Fibrinogen, mg 408.38±17.55 375.88±14.77 368.78±14.48 
Fibrin, mg 18.56±0.8 17.14±0.67 17.05±0.6 

Notes:* -p <0.05; ** p <0.01 compared to patients with the 
BMI <25;  -p <0.05;   p <0.01 compared to patients with 
the BMI of 25-30 

Table 10. Risk indicators in patients with BA and COPD 
depending on body weight 

Indicators 
BMI<25 
(n=32) 

BMI - 25-30 
(n=50) 

BMI>30 
(n=58) 

Cardiovascular risk 
according to the SCORE 
charts, % 

3.56±0.6 3.62±0.46 4.16±0.51 

Risk of developing DM 
(the QDiabetes 
algorithm), % 

4.14±0.48 7.9±0.85** 24.93±1.57** 

Cardiovascular risk 
according to the QRISK2 
algorithm, % 

15.07±2.32 14.36±1.77 17.37±1.39 

Notes: * -p <0.05; ** p <0.01 compared to patients with the BMI <25; 
-p <0.05;   p <0.01 compared to patients with the BMI of 25-30 
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Назаренко К.В.
Оцінка серцево-судинного ризику, особливості змін арте-

ріального тиску в пацієнтів із поєднанням бронхіальної астми
та ХОЗЛ

Державна установа “Національний інститут фтизіатрії і
пульмонології ім. Ф. Г. Яновського НАМН України”

Резюме. Значну розповсюдженість у клінічній практиці має
комбінація артеріальної гіпертензії та бронхіальної астми (БА) і
ХОЗЛ, наявність якої сприяє зростанню тяжкості останніх,
гіршому прогнозу та високому ризику серцево-судинних уск-
ладнень. Співіснування хвороб змінює перебіг кожної з них, сприяє
ранньому формуванню ускладнень та створює певні труднощі для
терапії.

Метою роботи було дослідити фактори серцево-судинного
ризику, а також показники артеріального тиску хворих на сполу-
чену патологію БА та ХОЗЛ.

Пацієнти. У дослідженні взяли участь 140 хворих на сполу-
чену патологію БА+ХОЗЛ з середнім об’ємом форсованого видиху
за першу секунду (ОФВ1) (59,0 ± 1,4) % та співвідношенням об’єму
форсованого видиху за першу секунду до форсованої життєвої
ємності легень (ОФВ1/ФЖЄЛ) (53,6 ± 0,8) %.

Методи. Усім пацієнтам проводили вимірювання маси тіла та
зросту, вимірювання офісного систолічного артеріального тиску
(САТ), діастолічного артеріального тиску (ДАТ), добове монітору-
вання артеріального тиску (ДМАТ), біохімічне дослідження крові,
коагулограма, оцінка сумарного серцево-судинного ризику за
шкалою SCORE, ризику серцево-судинних ускладнень за шкалою
QRISK2, ризику розвитку цукрового діабету (ЦД) за шкалою
QDiabetes.

Результати. У хворих на БА+ХОЗЛ відмічалися деякі патоло-
гічні зміни АТ за даними добового моніторування. Підвищеними
були середньодобовий ДАТ та відмічалося значне перевантаження
артеріальним тиском, були значно знижені щодо нормальних
величин добовий індекс (ДІ) САТ та ДІ ДАТ.

Хворі на сполучену патологію переважно належали до групи
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помірного ризику розвитку фатальних серцево-судинних подій за
10 років (3,83% для групи в цілому). Ризик їх розвитку складає
більше 15%. У хворих на БА+ХОЗЛ було зафіксовано досить
значний ризик розвитку ЦД (більше 13%).

Виявлено більшу концентрацію маркерів системного запален-
ня крові у хворих на сполучену патологію із більш тяжкою
бронхообструкцією (достовірне підвищення показників С-реак-
тивного білка та фібриногену зі збільшенням бронхообструкції).

Хворі на сполучену патологію з підгруп GOLD 1 та GOLD 2
переважно належали до групи помірного ризику, а хворі з підгрупи
GOLD 3,4 здебільшого мали високий ризик розвитку фатальних
серцево-судинних подій за наступні 10 років (за шкалою SCORE).
Ризик розвитку серцево-судинних ускладнень за шкалою QRISК2
був також помірним у перших двох підгрупах і високим у хворих
із тяжкою бронхообструкцією (GOLD 3,4).

Висновки.
У хворих на сполучення БА та ХОЗЛ визначається значна

серцево-судинна коморбідна патологія, зокрема висока розпов-
сюдженість артеріальної гіпертензії, високий ступінь переван-
таження артеріальним тиском, що особливо виражено в нічний
час доби. Також виявлено значні порушення варіабельності арте-
ріального тиску та високий серцево-судинний ризик, спричинений
підвищеним пульсовим артеріальним тиском.

У цій категорії хворих також визначається помірний ризик
розвитку фатальних серцево-судинних подій, серцево-судинних
ускладнень, а також розвитку ЦД упродовж наступних 10 років.

Ще більш значні порушення АТ за даними добового моніто-
рування, та вищі показники серцево-судинного ризику виявлено
у хворих зі сполученою патологією БА та ХОЗЛ із більш високим
ступенем бронхообструкції.

Ключові слова: бронхіальна астма, ХОЗЛ, артеріальна
гіпертензія, серцево-судинний ризик.

Назаренко К.В.
Оценка сердечно-сосудистого риска, особенности изме-

нений артериального давления у пациентов с сочетанием брон-
хиальной астмы и ХОЗЛ

Государственное учреждение “Национальный институт фти-
зиатрии и пульмонологии им. Ф. Г. Яновского АМН Украины”

Резюме. Значительную распространенность в клинической
практике имеет комбинация артериальной гипертензии и
бронхиальной астмы (БА) и ХОЗЛ, наличие которой способствует
росту тяжести последних, худшему прогнозу и высокому риску
сердечно-сосудистых осложнений. Сосуществование болезней
меняет ход каждой из них, способствует раннему формированию
осложнений и создает определенные трудности для терапии.

Целью работы было исследовать факторы сердечно-сосудис-
того риска, а также показатели артериального давления больных
с сочетанием патологию БА и ХОЗЛ.

Пациенты. В исследовании приняли участие 140 больных с
сочетанной патологией БА + ХОЗЛ со средним объемом форсиро-
ванного выдоха за первую секунду (ОФВ1) (59,0±1,4)% и соотно-
шением объема форсированного выдоха за первую секунду к
форсированной жизненной емкости легких (ОФВ1/ФЖЕЛ)

(53,6±0,8)%.
Методы. Всем пациентам проводили измерение массы тела и

роста, измерение офисного систолического артериального
давления (САД), диастолического артериального давления (ДАД),
суточное мониторирование артериального давления (СМАД),
биохимическое исследование крови, коагулограмма, оценка
суммарного сердечно-сосудистого риска по шкале SCORE, риска
сердечно-сосудистых осложнений по шкале QRISK2, риска
развития сахарного диабета (СД) по шкале QDiabetes.

Результаты.
У больных БА+ХОЗЛ отмечались некоторые патологические

изменения АД по данным суточного мониторирования. У этих
больных отмечалась значительная перегрузка артериальным
давлением, были значительно снижены относительно нормальных
величин суточный индекс (СИ) САД и СИ ДАД.

Больные с сочетанной патологией преимущественно принад-
лежали к группе умеренного риска развития фатальных сердечно-
сосудистых событий за 10 лет (3,83% для группы в целом). Также
показано достаточно значительный риск развития СД (более 13%).

Выявлено более высокую концентрацию маркеров системного
воспаления крови у больных с сочетанной патологией с более тя-
желой бронхообструкцией (достоверное повышение показателей
С-реактивного белка и фибриногена с увеличением бронхооб-
струкции).

Больные с БА+ХОЗЛ из подгрупп GOLD 1 и GOLD 2 преиму-
щественно принадлежали к группе умеренного риска, а больные
из подгруппы GOLD 3,4 преимущественно имели высокий риск
развития фатальных сердечно-сосудистых событий за следующие
10 лет (по шкале SCORE).

Риск развития сердечно-сосудистых осложнений по шкале
QRISК2 был также умеренным в первых двух подгруппах и
высоким у больных с тяжелой бронхообструкцией (GOLD 3,4).

Выводы.
У больных с сочетанием БА и ХОЗЛ определяется значи-

тельная сердечно-сосудистая коморбидная патология, высокая
распространенность артериальной гипертензии, высокая степень
перегрузки артериальным давлением, особенно выраженная в
ночное время суток. Также выявлены значительные нарушения
вариабельности артериального давления.

В этой категории больных также определяется умеренный риск
развития фатальных сердечно-сосудистых событий, сердечно-
сосудистых осложнений, а также развития СД в течение следую-
щих 10 лет.

Еще более значительные нарушения АД по данным суточного
мониторирования, и высокие показатели сердечно-сосудистого
риска выявлены у пациентов с сочетанной патологией с более
высокой степенью бронхообструкции.

Ключевые слова: бронхиальная астма, ХОЗЛ, арте-
риальная гипертензия, сердечно-сосудистый риск.
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