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Chronic obstructive pulmonary disease (COPD) and sta-
ble ischemic heart disease (IHD) are widespread medical
conditions of inner organs which have common risk factors,
pathogenetic aspects and some clinical manifestations, lead-
ing to difficulties in diagnostics and treatment. Some studies
present different data as to COPD prevalence among the pa-
tients with THD — from 6.4 % to 33.6 %, but most of them
confirm mutual burdening effect of these pathologies [7, 9].
The development of heart rhythm disorders is a well-recog-
nized prognostic unfavourable complication of IHD, and
now great attention is focused on the study of arrhythmias
in COPD patients [4, 6]. The relationship between supraven-
tricular and ventricular rhythm disturbances and increased
mortality among COPD patients, as well as an increased
number of rhythm disturbances in exacerbation of COPD
have been corroborated [2, 5, 8].

According to retrospective analysis data of Ukrainian re-
searchers, COPD patients with associated IHD were shown
to have atrial arrhythmia in 5.1 % of cases, ventricular ex-
trasystole — in 19 % and paroxysmal atrial fibrillation —
in 18 % [3].

Thus, the problem of determination and evaluation
of abnormal heart rhythm in the patients with combina-
tion of COPD and IHD is rather urgent, being helpful for
therapy improvement.

The aim of the study was to determine specific features
of heart rhythm disorders in the patients with combination
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of COPD and stable IHD by the results of ECG and 24-
hour Holter monitoring.

Materials and methods

98 patients, mean age 65.8 = 0.83 years (group I),
with COPD combined with stable IHD were studied.
Comparison groups included: 96 patients withstable IHD
without associated COPD, average age 58.9 £ 0.9 years
(group II), and 78 patients with COPD but no IHD, av-
erage age 57.9 + 0.85 years (group III). Stable IHD was
diagnosed according to the Order of Ministry of Health
of Ukraine Ne 152 of 02.03.2016 [1], COPD was di-
agnosed according to the Order of Ministry of Health
of Ukraine No 555 of 27.06.2013[2]. The patients’ char-
acteristics are given in Table 1.

The inclusion criteria were: age over 40, sinus rhythm,
IHD verified by coronary angiography or revascularization,
or history of Q-wave myocardial infarction, COPD con-
firmed by spirography. The criteria for exclusion from the
study were the following: previous acute myocardial in-
farction (< 6 months), previous acute cerebrovascular dis-
turbance (< 6 months), previous coronary artery bypass
graft surgery or percutaneous coronary intervention (<
6 months), previous operative interventions (< 6 months),
chronic disease in decompensation stage, acute infectious
diseases, infectious endocarditis, myocarditis, pericardi-
tis, heart defects requiring surgical treatment or prosthetic
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Table 1
Characteristics of patients
Group |
. X Group Il Group Il
Indexes Patients with COPD | ;o s with COPD | Patients with COPD P
and IHD (n = 96) (n=78)
(n=98) B -
p,, < 0,001
Average age, years 65,8 + 0,83 58,9+0,9 57,9 + 0,85 P, 4 < 0,001
p,,=0,51
p,,=0,33
Men, abs., % 78 (79,6 %) 70 (72,9 %) 46 (59 %) p,, = 0,002
p,,=0,031
p,,=0,332
Women, abs., % 20 (20,4 %) 26 (27,1 %) 32 (41 %) p,, = 0,002
p,,= 0,031
p,,=0,196
Body mass index, kg/m? 30,5 + 0,56 (26,7; 33) | 29,3 +0,48 (26; 32,6) 29,2+0,77 (24;33,9) | p,;=0,129
p,, = 0,556
p,,=0,012
Smoking, abs., % 70 (71,4 %) 51 (53,1 %) 44 (56,4 %) p,, = 0,039
p,,= 0734
Postinfarction cardiosclerosis, abs., % 69 (70,4 %) 75 (78,1 %) - 0,173
Coronarography in past medical history, abs., % 55 (56,1 %) 70 (72,9 %) - 0,01
Myocardial revasculization, abs., % 39 (39,8 %) 56 (58,3 %) - 0,03

Notes:

1. Quantity indexes are described as (M + m) — mean + standard error of mean and (per25; per75) — interquartile range

2. Percent comparison were assessed by x* test;
3. Comparison of quantity indexes were assessed by Mann — Whitney U-test;
4. P<0.05 were considered to indicate statistical significance

valves, artificial pacemaker, exertional angina of functional
class IV, unstable angina, II-1II stage heart failure of func-
tional class IV by NYHA, COPD exacerbation.

All the patients underwent general clinical assessment
including history taking and study of previous clinical
documentation, objective study, ECG readings, spirom-
etry using computed spirograph «MasterScopeCT» and
24-hour Holter ECG monitoring using the apparatus
DiaCard 03500 (Solveig, Kyiv). The following indices
were determined: average daily heart rate, in active and
passive period; maximal daily heart rate,in active and
passive period; minimal average daily heart rate, in ac-
tive and passive period; the patients of each group with
ventricular and supraventricular rhythmdisturbances;
frequency of ventricular premature beats (VPB) and
supraventricular premature beats (SVPB); the patients
with the episodes of supraventricular tachycardia (SVT),
ventricular tachycardia (VT) and atrial fibrillation (AF);
duration of SVT, VT, AF; the patients with the episodes
of myocardial ischemia; duration of ST elevation and
depression episodes. The daily continuous monitoring
was done during 24 hours, the active study period be-
ing from 7 a.m to 23 p.m., the passive study period —
from 11 p.m. to 7 a.m.

Statistical analysis of the data obtained was per-
formed using application package STATISTICA 10.0 and
MicrosoftExcel. Discriptive values of the variables are ex-
pressed as «mean = standard error of the mean» (M + m),
median and interquartile range — between 25 and 75 percen-
tiles. Statistically significant differences between the values
were assessed by x* test, Kruskal-Wallis test, nonparametric
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Mann-Whitney U-test and Student’s t-test in normal dis-
tribution of values. All P values of less than 0.05 were con-
sidered to indicate statistical significance.

Results

Associated pathology was revealedin the majority of stud-
ied individuals, the most common being hypertensive dis-
ease (HD) — in 91 patients (92.8 %) of group I, 84 patients
(87.5 %) of group II and 66 patients (84.6 %) of group
II1.No significant difference was found. There were much
more patients ill with diabetes mellitus (DM) among those
having THD and COPD 24 (24.9 %), as compared to group
II — 14 patients(14.6 %), in group I1I — 8 patients (10.2 %)
(p1-2 =0.075, p1-3 = 0.01, p2-3 = 0.34).Studied patients
of group II were found to have the history of gastrointes-
tinal (GI) diseases more often when compared to those
of group I and group III — 27 (28.1 %) versus15 (15.3 %)
and 8 (10.2 %), respectively (p1-2= 0,043, p1-3= 0,98,
p2-3= 0,062). As to other associated pathology — diseases
of genitourinary system (GUS), musculoskeletal system
(MSS) — no significant difference between the groups was
found (Fig.1)

Thus, there was a high proportion of patients in group
I with combined pathology and high comorbidity index.

Groups I and IIl were representative by the course
of COPD (clinical groups and indices of external respira-
tion function).

ECG readings of all studied patients were analyzed
(Table 2). The signs of left ventricular hypertrophy
(LVH) were found in all the groups with no signifi-
cant difference — 59 (60.2 %) in group I, 54 (56.2 %)
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Figure 1. Concomitant pathology of patients.
Notes:
1. HD — hypertensive disease, DM — diabetes mellitus, Gl — gastrointestinal diseases,
GUS - diseases of genitourinary system, MSS — musculoskeletal diseases/
2. Percent comparison were assessed by x* test;
3. P<0.05 were considered to indicate statistical significance;
4. * — statistically significant difference between groups | and II; ** — statistically
significant difference between groups | and Ill, *** — statistically significant difference
between groups Il and IIl.

in group II and 37 (47.4 %) in group III, while hyper-
trophy signs of the right ventricle (RVH) and the right
atrium (RA) were diagnosed more often in COPD pa-
tients with no concomitant IHD — in 6 (7.7 %) and
9 (11.5 %) persons, respectively. It is noteworthy, that
hypertrophy of the right heart chambers was rarely de-
tected by standard ECG. Cicatrical myocardial changes
were diagnosed with equal frequency both in the pa-
tients with combination of IHD and COPD and in those
with IHD but no COPD. The signs of impaired intra-
ventricular conductivity were registered in 19 (19.4 %)
patients with IHD and COPD. Right His bundle branch

block (RBBB) occurred significantly more often in the
patients with COPD — in 10 (10.2 %) patients of group
I, in 13 (16.7 %) patients of group III, while among the
patients with isolated IHD — only in 3 (3.1 %). Left His
bundle branch blocks (LBBB) were rarely found in the
individuals with isolated COPD and significantly more
often in those having IHD (groups I and II).

Heart rhythm disorders detected by standard ECG were
indicative of the absence of significant difference between
the groups in VPB detection rate. In the patients with IHD
and COPD, SVPB and the episodes of atrial fibrillation
(AF) were found significantly more frequently.

24-hour Holter ECG monitoring showed the results
quite different from those obtained by routine ECG.
Significantly larger total number of daily SVPB and paired
SVPB were recorded in the patients with IHD and COPD.
Besides, a higher proportion of patients in this group had
paired SVPB and SVPB series (57.1 % and 36.7 %, respec-
tively) (Table 3).

The number of ventricular rhythm disturbances was sig-
nificantly higher in the patients with combined pathol-
ogy than incompared groups: VPB number was 341 (90;
1209) in group I, 120 (33; 576) in group II, 34 (10; 254)
in group III. The differences in VPB detection frequency
were observed between the groups as well: the propor-
tion of patients with all VPB types predominated in group
1 as compared to the patients with isolated pathologies.
Among those with IHD and COPD there was a signifi-
cantly higher proportion of patients with high gradation
ventricular rhythm disorders: frequent VPB (40.8 %), early
VPB (69.4 %), paired VPB (53.1 %), ventricular bigeminy
(52 %) and trigeminy (33.6 %), as well as salvos (16.3 %)
(Table 4). An average daily number of early and paired
VPB was significantly larger in the patients with combined
pathology — 13 (0; 57) and 8 (0; 52), respectively. Thus,

Table 2
ECG changes of examined patients

Indexes g’gug'%; Group Il (n = 96) Group Il (n = 78) P, P, P,
Heart rate per 1 min 748 +1475 (6585 | 73,4+1,275(6580) | 76+1,575(67:85 | 042 | 058 | 016
LV hypertrophy, abs., % 59 (60,2 %) 54 (56,2 %) 37 (47,4 %) 0,64 0,09 0,14
RV hypertrophy, abs., % 1(1 %) 0(0) 6 (7,7 %) 0,32 0,028 0,006
RA hypertrophy , abs., % 3(3,1 %) 1(1 %) 9 (11,5 %) 033 | 0,027 | 0,003
SAZ?;'::' :g;er'j/f)r myocardial 26 (26,5 %) 36 (37,5 %) 0(0) 043 | <0,001 | <0,001
g‘j‘;‘g‘é’:' ;’S:ter/'” myocardial 34 (34,7 %) 28 (29,2 %) 0(0) 041 | <0,001 | <0,001
SVPB, abs., % 9(9,2 %) 1(1 %) 0(0) 001 | 0006 | 037
VPB, abs., % 8 (8,1 %) 3(31 %) 2(2,6 %) 013 | o1 | 082
AF, abs., % 5 (5,1 %) 221 %) 0(0) 039 | 004 | 019
LBBB, abs., % 9(9,2 %) 9(9,3 %) 1(1,3%) 096 | 0024 | 0,022
RBBB, abs., % 10 (10,2 %) 3(3,1 %) 13 (16,7 %) 0,048 | 019 | 0,002

Notes:

1. Quantity indexes are described as (M + m) — mean valuezstandard error of mean and Med (per25; per75) — median and interquartile range

2. Percent comparison were assessed by x* test;

3. Comparison of quantity indexes were assessed by Mann — Whitney U-test;

4. P<0.05 were considered to indicate statistical significance
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Table 3
Supraventricular rhythm disturbances according to daily ECG monitoring
Indexes Group 1 (n=98) | Groupll(n=96) | Group lll(n=78) | p,, P.s P,
. 1061,7 + 333 213,4 +26,4 759,9 + 374
SVPB, daily number 311 (65; 662) 120 (61: 268) 114(35; 280) 0,007 | 0,009 | 0,612
. . 26,3 + 16,3 3,2+0,85 8,98 +3,7
Paired SVPB, daily number 2(0; 10) 0(0; 4) 0(0; 4) 0,012 | 0,027 | 0,998
Paired SVPB, abs., % 56 (57,1 %) 40 (41,6 %) 29 (37,2 %) 0,032 | 0,019 | 0,54
Supraventricular bigeminy, abs., % 4 (4,1 %) 4 (4,2 %) 6 (7,7 %) 0,90 | 0,465 | 0,382
Supraventricular trigeminy, abs., % 6 (6,1 %) 3 (3,1 %) 2 (2,6 %) 0,337 | 0,403 | 0,919
SVPB series, abs., % 36 (36,7 %) 17 (17,7 %) 25 (32,1 %) 0,011 | 0,546 | 0,028

Notes:

1. Quantity indexes are described as (M + m) — mean + standard error of mean and Med (per25; per75) — median and interquartile range

2. Percent comparison were assessed by x* test;

3. Comparison of quantity indexes were assessed by Kruskal-Wallis and Mann — Whitney U-test;

4. P<0.05 were considered to indicate statistical significance

the proportion of patients with ventricular rhythm disor-
ders and the daily number of those disturbances were sig-
nificantly increased in the group of patients with combined
pathology.

As to the number of paroxysmal rhythm disturbances (AF,
VT), they occurred more frequently in the patients with
combined pathology as well — 29 (29.6 %), than in those
with THD — 19 (19.8 %) and with COPD— 9 (11.5 %), the
difference between group I and group III being statistically
significant (p = 0.018) (Fig. 2).

The patients with combined pathology were
found to have more prolonged paroxysmal distur-
bances: AF paroxysms to 10 seconds in duration —
in 16(59.3 %) (pl1-2 = 0,023) individuals, those last-
ing from 10 secondsto 1 hour — in 2 (8.7 %) and for

more than lhour — in 9 (39.1 %) (pl1-2 = 0,049),
while the patients with IHD had the following distri-
bution:15 (83.3 %), 0 (0 %) and 3 (16.7 %), respectively.
In the patients with COPDonly AF paroxysms to 10 sec-
onds in duration (100 %) were diagnosed. There was
no significant difference in duration of VT paroxysms
between the groups (up to 10 seconds in all individuals).

The comparison of detection rate of supraventricular and
ventricularrhythm disturbances using routine ECG and 24-
hour Holter ECG monitoring demonstrated that routine
ECG diagnosed a rather small number of heart rhythm
disorders, including prognostically unfavourable and dan-
gerous ones in the patients of all groups and gave no in-
formation about significant differences in individuals with
combination of IHD and COPD (Fig.3).

Table 4
Ventricular rhythm disturbances according to daily ECG monitoring
Indexes Group | (n = 98) Group Il (n = 96) Group Il (n =78) P P.s P,
. 1066,9 + 212 478,8 + 103 700,7 + 42 <
VPB, daily number 341 (90; 1209) 120 (33; 576) 34 (10; 254) 0,004 | 5 9oy | 0002
Frequent VPB, abs., % 40 (40,8%) 29 (30,2 %) 14 (17,9 %) 0,179 | 0,003 | 0,086
. 73,9 £26,5 23,25 24,027 <
Early VPB, daily number 13 (0; 57) 0 (0; 16) 0(0; 6) 0,008 0,001 0,138
Early VPB, abs., % 68 (69,4 %) 47 (48,9 %) 27 (34,6 %) 0014 | o (;o ;| 0102
. . 68,5 + 26,1 38,2+ 10 13,9+5 <
Paired VPB daily number 8 (0; 52) 0(0; 34) 0(0) 0,151 0,001 0,004
i o,
Paired VPB, abs.,% 52 (531 %) 36 (37,5 %) 13 (16,7 %) 0,042 | = | 0002
) . . . 110,4 + 52,8 274 +23 4,57 +2 <
Ventricular bigeminy, daily number 2'0; 20) 0(0:2) ©) 0,005 0,001 0,177
Ventricular bigeminy, abs., % 51 (52 %) 30 (31,2 %) 16 (20,5 %) 0,003 | o5 | 017
Ventricular trigeminy, abs., % 33 (33,6 %) 18 (18,7 %) 13 (16,7 %) 0,018 | 0,017 | 0,72
VPB series, abs., % 16 (16,3 %) 4 (4,2 %) 5 (6,4 %) 0,01 | 0,043 | 0,51

Notes:

1. Quantity indexes are described as (M + m) — mean standard error of mean and Med (per25; per75) — median and interquartile range

2. Percent comparison were assessed by x> test;

3. Comparison of quantity indexes were assessed by Kruskal-Wallis and Mann — Whitney U-test;
4. P<0.05 were considered to indicate statistical significance
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Figure 2. Frequency of diagnostics of paroxysmal rhythm
disturbances according to daily ECG monitoring

Notes:

1. Percent comparison were assessed by x* test;

2. P<0.05 were considered to indicate statistical significance;

3. * — statistically significant difference between groups | and II; ** — statistically
significant difference between groups | and lll, *** — statistically significant difference
between groups Il and IIl.

Conclusions

1. ECG taken in the patients with COPD and stable IHD
revealed supraventricular premature beats in 9.2 % of cases,
ventricular premature beats — in 8.1 %, atrial fibrillation
paroxysms — in 5.1 %.

2. Daily ECG monitoring recorded abnormal and irregu-
lar heart rhythm significantly more frequently in the patients
with combination of COPD and IHD than in IHD patients
without concomitant COPD as well as in COPD patients
with no IHD, in particular paired supraventricular premature
beats — in 57.1 %, salvos — in 36.7 %, frequent ventricular
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Figure 3. Frequency of diagnostics of rhythm disturbances according
to routine ECG and daily ECG monitoring

Note: DM — daily monitoring of ECG.
Thus, it is reasonable to use 24-hour Holter ECG monitoring in the patients with
combined pathology.

premature beats — in 40.8 %, early VPB — in 69.4 %, group
VPB—in 16.3 %.

3. The patients with combined pathology had signifi-
cantly larger number and duration of paroxysmal rhythm
disturbances — atrial fibrillation (27.5 %) andventricular
tachycardia (2 %).

Thus, it is reasonable to use 24-hour Holter ECG
monitoring in the patients with COPD to prevent ar-
rythmogenic manifestations and choose proper thera-
peutic regimen.
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YACTOTA BUSIBIEHHSI MOPYLLUEHb PUTMY Y MALIEHTIB I3 MOEAHAHHSIM XPOHIYHOIrO OBCTPYKTUBHOIO
3AXBOPIOBAHHS NIEFEHb TA CTABIIbHOI ILLEMIYHOI XBOPOBM CEPLISA 3A IAHNUMW
NOBOBOIr0 MOHITOPYBAHHS ENIEKTPOKAPIOMPAMU

[.B. dineHko

Pesiome

XpoHiuyHe 00CTpYKTUBHE 3axBoptoBaHHs JiereHb (XO3JI) € po3noBCIOXKEHUM 3aXBOPIOBaHHSIM cepel ocié crapiue 40 pokiB, B TOM ke yac
Y Mali€HTIB CTapUIMX BIKOBUX IPYI 3pOCTA€ BipOTiAHICTH KOMOPOiAHOI natosorii. BHacainox aii cniibHUX (hakTOpiB pU3MKY Ta MaTOTEHETUY -
HHX acIeKkTiB nommpeHuM € nmoenHanus XO3JI ta imemiunoi xBopoou cepirs (IXC), mo mMoaundikye mepeGir 060X maTooriii.

Mertow poboTu OyJ10 BU3HAYEHHS OCOOJMBOCTEH MOpYIIeHb PUTMY Y HauieHTiB i3 moegHaHHsaM XO3JI Ta crabinpHoi IXC 3a pesysibra-
tamu ctangaptHoi EKI ta no6oBoro moniropysanus EKI.

Martepiamu Ta Metoau aociaimkenns. [IposeneHo obcrexenHs 98 mauieHTiB i3 XO3J1 B moeaHaHHi 3i crabiabHolo IXC, cepenHboro Biky
(65,8 £ 0,83) pokiB (rpyma I). I'pynu mopiBHSIHHS ckiaiau 96 marieHTiB 3 cTabinmbHoo IXC 6e3 cymyrHboro XO3J1, cepenHiii Bik (58,9 £ 0,9)
pokiB (rpyna II) ta 78 nauientis 3 XO3JI 6e3 IXC, cepeaniit Bik (57,9 + 0,85) pokis (rpymna III). BciMm naiieHTaM BUKOHAHO 3arajibHO KJIi-
HiYHE TOCHiIKeHHs Ta 1000Be MoHiTopyBaHHsT EKT.

Pesyabratu. BctaHoBneHo, 110 y nauieHTiB i3 moenHanHsiM XO3J1 ta crabinbHoi IXC nipu 3anuci EKIT HagimyHouKoBa €KCTpacHCTOJIis
peectpyethest B 9,2 % BUMAKIB, IIUTyHOYKOBA eKcTpacuctolist — y 8,1 %, mapokcusmu bidbpusiiii nepeacepab — y 5,1 %. 3a nanumu mo-
6oBoro MoHitopyBaHHs EKI' y maiienTiB i3 moeaHanHsmM XO3J1 ta IXC nopyiieHHs puTMy BU3HA4YarOThCsl JOCTOBIPHO yacTillle, HiX y ma-
mienTiB i3 IXC 6e3 cynmyraboro XO3JI ta y oci6 3 XO3JI 6e3 IXC, 30kpemMa mapHi HaaIIyHOYKOBi ekcTpacuctoan — y 57,1 %, rpynoBi Hax
LIUIYHOUYKOBI eKcTpacucTonu — y 36,7 %, JacTi 1IyHOUKOBi ekcTpacuctoiu — y 40,8 %, pauHi — y 69,4 %, rpynosi —y 16,3 %.

KimouoBi cioBa: XxpoHiuHe 0OCTPYKTHBHE 3aXBOPIOBAHHSI JIETCHbB, TIOPYIICHHST CEPIIEBOTO PUTMY, TOOOBE MOHITOPYBAHHS €JIEKTPOKAPIiO-
rpamu, KOMOPOITHICTb.
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OPUTIHAJIbHI CTATTI

YACTOTA BbISAABJIEHUSI HAPYLUEHUA PUTMA VY MALUMEHTOB C COYETAHMEM XPOHUYECKOIO OBCTPYKTUBHOIO
3ABOJIEBAHUA NErKUX U CTABUJIbHON ULLEMWUYECKOW BOJIE3HU CEPALIA MO JAHHbIM
CYTOYHOIO MOHUTOPUHIA ANIEKTPOKAPANOIrPAMMbI

J.B. IuneHko

Pesiome

XpoHHnueckoe 00CTpyKTUBHOE 3abojeBaHue Jerkux (XO3JI) pacnpocTpaHeHO cpeau MauueHToB cTapiie 40 jieT, B TO e BpeMsl B CTap-
LIMX BO3PACTHBIX TPYINax BO3pacTaeT BEPOSITHOCTb KOMOPOUIHOI nmartonoruu. Kak cieactBue aeiictBust oo1ux (HakTopoB pucka U marore-
HETUYEeCKUX acIeKTOB, YyacThiM siBiisieTcst couetanue XO3J1 u unmemuueckoit 6ose3nu cepaua (MBC).

Ieabio padoThI OBLTO OMpeIeeHre OCOOCHHOCTEN HapyIIeHW puTMa Y TarmeHToB ¢ codetannem XO3JI u craduibHoit UBC 1o pesynb-
Tatam crtaHaaptHoil DKI' u cyrounoro Monutropunra HKI.

Marepuaisi u metoasbl. [IpoBeneHo obcnenosanue 98 mauueHToB ¢ XO3J1 B couetanuu co crabunbHoit MBC, cpennmii Bospact (65,8 + 0,83)
rona (rpynna I). Ipynmbl cpaBHeHust coctaBuiau 96 maiueHToB co cradbuinbHoit MBC 6e3 comyterytomero XO3J1, cpeaHuit BO3pacT
(58,9 = 0,9) rona (rpynmna II), u 78 nauuentos ¢ XO3JI 6e3 UBC, cpeanuii Bospact (57,9 + 0,85) roga (rpynna I11). Bcem nmauuentam npo-
BE/IEHO OOIIEKIMHUYECKOE UCCIeI0BaHUE U CYTOUHbI MOHUTOPUHT DKT.

Pe3yabTaTbl. YcTaHoBaeHO, uTo y nauueHToB ¢ coyetanueMm XO3JI u UBC npu 3anucu DK HamxKeaynoukoBasi 9KCTPACUCTONUS PEeru-
crpupyercst B 9,2 % ciydaeB, XelynouKoBasi aKcTpacucToiust — B 8,1 %, mapokcusmbl pubpuiisuny npeacepauii — B 5,1 %. o naHHbIM
cyrouHoro Mmouuroputra OKI y malueHTOB ¢ COYeTaHHON MATONOTHEll HApYIIeHMs] PUTMa OTPENesSIIOTCS TOCTOBEPHO Yallle, YeM Y JIUIL
¢ UBC 6e3 XO3J1 n y mamuentos ¢ XO3J1 6e3 UBC, a uMeHHO MapHble HaIKeIyI0UKOBbIE 9KCTPACUCTONBI — Y 57,1 %, rpymnmnoBbie HamxKe-
JIYIOYKOBBIE 3KCTPAcUCTOINBl — y 36,7 %, yacThle XKelyJ0uKOoBble aKcTpacuctoisl — y 40,8 %, pannue —y 69,4 %, rpynmnossie — y 16,3 %.

KoroueBble cioBa: XpoHUYECKOe OOCTPYKTUBHOE 3a00JieBaHUE JIerKUX, HApyLIeHUs] CeplIeYHOro PUTMa, CYTOUYHBIII MOHUTOPHUHI 2JIEKTPO-
KapAMOTpaMMbl, KOMOPOUITHOCTb.
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