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Xiilasa. Moqalads tirak-damar xastaliklori riskinin saviyyasi il xronik obstruktiv agciyar xastalikliyi
(XOAX) klinik agirliq gostoricilori arasindaki alagalari oyranmak maqsadilo aparilmis tadgiqat isi hagqinda
malumat verilmigdir. Bundan étrii XOAX diagnozu qoyulmus 52 xasto tadqiq edilmis, onlarda agciyorin
forsira edilmis heyati tutumu Oyronilmis vo sonradan agciyarlorin forsira edilmis hayati tutumunun forsira
edilmis nafasvermoanin birinci saniyasinin gostaricisina nisbati hesablanmigdir. Homginin pasiyentlor GOLD
(2023) meyarlarindan istifads edilmoklo XOAX-in agwrliq daracalorina gora qruplara béliinmiis vo iirak-
damar riskinin saviyyasi SCORE skalasi vasitasilo miiayyanlagdirilmisdir.

Tadgiqat gostormisdir ki, hava kiitlalorinin tonaffiis yollart iizro horakatinin tok¢o XOAX-in agirliginin
asas amili deyil, ham da xastalorda tirak-damar patologiyasinin formalagmasi vo artmasi ila alagadar olan
bir hadisadir. Miiayyan edilmisdir ki, iirok-damar patologiyasi riskinin artmast ilo siddatlondirilmis
nafasvermoanin ilk saniyasinin vo Hansler indeksinin saviyyasi arasinda alaga oldugu agkar edilmisdir.
Bunlara iso hom GOLD-2 qrupuna daxil olan pasiyentlords iirak-damar riskinin informativ meyari kimi
baxmaq olar; XOAX-in kaskinlagsmalorinin tezliyinin da tirok-damar riskinin saviyyasi ilo alagasi vardir.
Xoastonin giindalik faaliyyatinin mohdudlasmast vo XOAX-in agirlasmast da iirok-damar riskinin saviyyasi
arasinda korrelyativ alaga vardir. Yoni faaliyyat mahdudlagmasi vo XOAX-in klinik tozahiirlorinin ifadalilik
doaracasinin yiiksalmasi tirak-damar riskinin tezliyinin artmast ilo miisayiat edilir.

Acar sozlor: xronik obstruktiv agciyar xastaliyi, kardiovaskulyar risk, SCORE
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The article presents the results of a study on the relationship between the level of cardiovascular risk and
clinical indicators of the severity of chronic obstructive pulmonary disease (COPD). 52 patients with COPD
were examined: the dynamics of forced expiration in the first second, forced vital capacity were analyzed,
followed by calculation the ratio of forced expiration in the first second to forced vital capacity. Patients
were also stratified by COPD severity groups using the GOLD criteria (2023) and the level of
cardiovascular risk determined by the method of SCORE.

It has been shown that the rate of COPD exacerbations and the degree of airflow restriction are not only
components of COPD severity assessment, but also interrelated with the formation / increase of
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cardiovascular risk in patients. In particular, with an increase in the severity of COPD and limiting the air
flow rate, a decrease in persons with low and medium cardiovascular risk levels was recorded with a
progressive increase in the proportion of patients with high cardiovascular risk. It was found that an
increase in the frequency of high cardiovascular risk is determined by the level of forced expiration in the
first second and the value of the Gensler index, which should be considered as informative criteria for
cardiovascular risk among patients of the GOLD-2 group, while the frequency of exacerbations of COPD is
also interrelated with the level of cardiovascular risk. The level of restrictions on daily activities of patients
and the clinical severity of COPD are also correlated with the level of cardiovascular risk.

The growth of limitations of daily activities and the severity of clinical manifestations of COPD are
characterized by a direct correlation with the frequency of high cardiovascular risk, so it was shown a
mutually aggravating nature of the clinical course of COPD and the level of cardiovascular risk.

Introduction. According to modern ideas,
chronic  obstructive pulmonary disease
(COPD) is considered a disease that is not
limited to involvement in the pathological
process only of the respiratory tract [1, 2]. It
is systemic inflammation that leads to the
formation of complications and damage to
other vital organs and systems. Such target
organs include the cardiovascular system, the
involvement of which may worsen the prog-
nosis in this category of patients [3-6]. It is
well known and proven that cardiovascular
events occupy one of the leading places in the
clinical manifestations of COPD, and often
act as a direct cause of death of patients [2, 7].
In the structure of comorbid conditions,
diseases of the cardiovascular and respiratory
systems, digestive tract and rheumatological
profile are in the lead [1, 8-12]. At the same
time, there is an urgent need to improve the
prevention of cardiovascular risk (CVR),
diagnosis and treatment of patients with
chronic diseases associated with long-term
course, the development of severe compli-
cations and reduced quality of life [2, 13] and
efficiency and quality of health [8, 14-15].

The high prevalence of CVR in the popu-
lation indicates an unfavorable epidemio-
logical situation for cardiovascular disease,
and the presence of such a risk profile does
not allow to expect a significant reduction in
mortality in the near future and indicates the
need for more active prevention methods at
the population, family and individual levels.
This is especially important in the case of a
combination of CVR, especially in the early
stages of COPD.

The aim of the study was to examine the
association between cardiovascular risk and
clinical indicators of COPD severity; rela-

104

tionship with frequency of exacerbations,
expressiveness of clinical pulmonary symp-
toms and life quality.

Materials and methods of research. 52
patients with COPD, who were divided into 2
examination groups, were involved in the study.
The 1st group included 28 patients (GOLD-2), the
2nd group - 24 patients (GOLD-3). The control
group consisted of 20 healthy people. All patients
with COPD were examined; to assess the lung
function test, the dynamics of forced expiratory
volume for the first second (FEV,, forced
expiratory flow in 1 sec), forced vital capacity of
the lungs (FVC), the ratio of FEV, / FVC were
analyzed. Measurements were performed on an
MS-22 spirometer (Microprocessor spirometer
Controlled, Hungary); determined the following
velocity indicators: FEV1 - the volume of air
exhaled in the first second at the fastest
exhalation; as a percentage of FCV. Calculated a
special index: FEV; / FVC (FEV; / FVC = Index
Gaenslar); MOS25 - the maximum volumetric
expiratory rate at the level of 25% FVC, similar to
MOS50 and MOS75. The degree of severity of
obstruction was assessed during spirometric
examination based on FEV1 (in % of the
appropriate  value after the wuse of a
bronchodilator) according to GOLD, 2023 [16].
The severity of subjective symptoms was assessed
using the CAT (COPD Assessment Test),
www.catestonline.org (a score >10 indicates a
significant progression of symptoms) and the
MMRC (modified Medical Research Council)
scale to determine the degree of dyspnea (a score
>2 indicates about significant deterioration).
Assessment of tolerance to physical exertion was
carried out using the 6-minute walking distance
test (6 MWD). Patients with COPD were stratified
according to the level of CVR, determined by the
method of SCORE [17]. Informed consent of
patients to participate in the study was obtained.
The study was performed according to a
standardized program of collection, accumulation
and analysis of results. When performing the



study, known clinical and statistical methods were
used: anamnestic gquantitative analysis [13,14,18],
variation statistics, probability distribution of
clinical signs with assessment of the reliability of
the obtained results.

Results and discussion. Among patients
with COPD of the GOLD-2 group with
FEVi= 67.2 + 1.1%, high and medium levels
of CVR were diagnosed equally often (40-
42%), while 16.6% of patients had low levels;
in the same group at FEV1=54.5 + 0.6% high
CVR was diagnosed significantly (p <0.05)
more often than medium and low
(respectively, in (17.3 £ 5.2%, 7.7 £ 3) , 7%
and 5.8 £ 3.2%), while the frequency of
diagnosing low and medium CVR - did not
differ. + 4.8 to 75.0 = 3.9, p <0.05) should be
considered as one of the informative criteria
for increasing the frequency of CVR in
patients with COPD group GOLD-2 (Table).

Among patients with COPD of the GOLD-
3 group with FEV; = 41.7 + 1.3%, high CVR
cardiovascular  disease was  diagnosed
significantly more often than medium and low

(respectively, 13.5 = 4.7%, 3.8 + 2.7% and in
1.9+1.9%), while the frequency of diagnosing
low and medium levels of CVR — did not
differ; in the same group at FEV,= 38.8+1.1%
high CVR was diagnosed significantly
(p<0.05) more often than medium and low
(respectively, in (17.3+£5.2%, 7.7£3) , 7% and
1.9£1.9%).

At the same time, the frequency of
diagnosing low and medium levels of CVR
did not differ. Thus, with the increase of air
flow rate restrictions to FEV; <54.5 £+ 0.6% -
no increase in the frequency of persons with a
high level of CVR was registered, which can
be explained by the low level of sensitivity of
the “SCORE” technique.

The study and clinical-statistical modeling
of patterns of the relationship between CVR
and the degree of restriction of air flow in
patients with COPD (Fig. 1) allowed to obtain
graphical and quantitative models for
predicting the expected level of CVR
depending on FEV,

Table. Distribution of patients depending on the severity of chronic obstructive pulmonary
disease (GOLD, 2023) and the level of cardiovascular risk (SCORE scale, 2016)

The level of CVR Levels of restriction (%) of air flow velocity
according to the SCORE | GOLD-2, 'n;1=28 GOLD-3, 'ny,=24 Total
scale 61,0< 60-51 50+41 40+31 'n;=52
Abs., pers 2 3 1 1 7
low CVR P+m,% 3,827 5,8+3,2 1,9+1,9 1,9+1.9 13,547
Medium Abs., pers 5 4 2 4 15
CVR P+m,% 9,6+4,1 | 7,7+3,7° | 3,8+2,7° | 7,73,7° 28,8+6,3°
Abs., pers 5 9 7 9 30
High CVR
P+m,% 9,6+4,1 17,3+£5,2% | 13,5+4,7% | 17,3£5,2? 57,7£6,9%

Note: a — significant differences between patients with high and low CVR; b — significant differences
between patients with medium and high CVR; ¢ — significant differences depending on the degree of

restriction of air flow velocity
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Fig. 1. The relationship between the frequency of cardiovascular risk and the degree of

restriction of air flow rate in patients with COPD

These quantitative dependences allow
predict at the individual level the dynamics of
CVD changes at the stages of clinical
monitoring of COPD patients, primarily with
the deterioration of FEV;. The application of
the prognostic approach is demonstrated by a
clinical example. So, at primary diagnosis of
COPD with FEV<61,0% diagnostics of CVR
by the SCORE technique is executed and
existence of high CVR is found out. In the
process of dynamic monitoring of a patient with
COPD, a decrease in FEV; to 55.0% was
registered, which determines the need to re-
determine the level of CVR. This determination
can be performed by applying the appropriate
formula (see Fig. 1, form. CVRy). As shown by
the graphical model, when FEV1 decreases to
55.0%, the level of CVR increases by 47.0%
(from 9.0% to 17.0%) due to the decrease of
persons with medium and low CVR.

It should be noted that both the pattern of
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growth of airflow velocity restriction and the
frequency of exacerbations of COPD are
characterized by a direct high-strength
correlation with the frequency of high CVR
(respectively, ry, = + 0.692 and ryy, = + 0.730);
that is, we are talking about the mutually
aggravating nature of the impact of
exacerbations of COPD and the level of CVR.

As shown in Fig. 2, with increasing airflow
limitation, the frequency of persons with low
and medium CVR decreases and the proportion
of persons with high CVR progressively
increases.

Thus, indicators of frequency of
exacerbations of COPD and degree of
restriction of speed of an air stream are not only
components of a clinical assessment of severity
of COPD, but also are interrelated with
formation / progression of CVR available at
patients.
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Fig. 2. Distribution of patients (as a percentage) with chronic obstructive pulmonary disease
depending on the level of cardiovascular risk and the level of airflow limitation (as a

percentage of FVC)

The study of the relationship between the
severity of clinical manifestations of COPD in
patients with varying degrees of airflow
limitation and the level of cardiovascular risk
revealed that among 22 people with the severity
of clinical manifestations, assessed in 3 b., 15
patients — with high, 6 — with medium and 1
patient - with a low level of CVR. Moderate
clinical manifestations of COPD have been
reported in 12 patients with high CVR, 7 with
moderate CVR and 2 patients with low CVR.

It should be noted that both the pattern of
growth of airway velocity restriction and the
severity of clinical manifestations of COPD are
characterized by a direct correlation with the
frequency of high CVR (respectively, ry = +
0.674 and ryy = + 0.659); that is, it is a mutually
aggravating nature of the impact of the clinical
course / severity of COPD and the level of
CVR.
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With increasing severity (severity) of clinical
manifestations of COPD and limitation of
airflow rate, the frequency of people with low
and medium levels of CVR decreases and the
proportion of people with high CVR
progressively increases. Regarding patients with
COPD with an average level of CVR, it was
found that among 15 people with the severity of
clinical manifestations, assessed in 3 b. (see
Table), 6 patients — with high, 7 — with
moderate and 2 patients — with minimal clinical
manifestations. At the same time, 9 people were
stratified to the group of differentiated therapy
GOLD-2, and 6 patients — to the group GOLD-
3.

Thus, the severity of clinical manifestations
of COPD and the degree of limitation of air
flow rate are not only components of clinical
assessment of the severity of the disease, but
also interrelated with the formation /



progression of patients with high or medium
levels of CVR.

The study of the relationship between the
impact of COPD on the quality of life of
patients with varying degrees of airflow
limitation and cardiovascular risk found that
among 29 people for whom the presence of
COPD significantly affects quality of life, 22
patients — high, 7 — medium and 1 patient —
with a low level of CVR, which demonstrates a
syntropy of reduced quality of life and high
CVR in patients with COPD.

At the same time, moderate restriction of
daily activities by the presence of COPD was
diagnosed in 18 patients with COPD: 8 — with
high, 6 — with medium and 4 — with low CVR.
Among patients with 30 patients with COPD
with high CVR, 70.0% (21 people) identified
the impact of COPD on quality of life as
significant, 26.7% — moderate and only 3.3% —
insignificant, which demonstrates the syntropic
nature of the comorbid course Among 15
patients with COPD with an average level of
COPD in 46.7% (7 people) the impact of COPD
on quality of life was determined as significant,
in 40.0% - moderate and 13.3% - insignificant.

It should be noted that the pattern of growth
of limitations of daily activities (indicators of
quality of life) and the severity of clinical
manifestations of COPD are characterized by a
direct correlation with the frequency of high
CVR (respectively, ry = + 0.751 and ry, = +
0.659); that is, it is a mutually aggravating
nature of the clinical course (manifested by
limitations in daily activities) of COPD and the

level of CVR.

Conclusions

1. Significant increase in the frequency of
diagnosis of high CVR is determined by the
level of FEV1 and the Hensler index, the
decrease of which (from 84.7 + 4.8 to 75.0+ 3.9
units, p <0,05) should be considered as one of
the informative criteria for increasing the
frequency of CVR in patients with COPD group
GOLD-2.

2. With the increase of air flow rate
restrictions to FEV; <54.5 £ 0.6% - no increase
in the frequency of persons with a high level of
CVR was registered, which can be explained by
the low level of sensitivity of the method
SCORE.

3. Regularity of growth of restriction of
speed of an air channel, and expressiveness of
clinical displays of COPD are characterized by
direct correlation interrelation with frequency of
high CVR.

4. The growth of limitations of daily
activities (indicators of quality of life) and the
severity of clinical manifestations of COPD are
characterized by a direct correlation with the
frequency of high CVR; that is, it is a mutually
aggravating nature of the clinical course
(manifested by limitations in daily activities) of
COPD and the level of CVR.

Prospects for further research are associated
with the development of prognostic clinical
scenarios  for the  personification  of
differentiated therapy, taking into account the
level of CVR present in patients with COPD.
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CEPJIEYHO-COCYJIUCTBIN PUCK Y MAIIMEHTOB C XPOHUYECKHAM
OBCTPYKTHUBHBIM 3ABOJIEBAHUEM JIEI'KUX: MEHE/IKMEHT U KAYECTBO KU3HU

B.I.Cepena’, C.C.CaJILMHCTyZ, 3.H.Mepnca.11y3, AWM. JTemuxoB*?,
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Pe3rome. B crathe mpencTaBieHbl pe3ysbTaThl MCCIEAOBAHUS MPOBEACHHOTO C LIEIbI0 MU3YyYUTHh CBS3b
MEX/IYy YPOBHEM CEpAEYHO-COCYIMCTOrO0 PHCKa M KIMHHUYECKUMH MOKa3aTeIsIMH TSKECTH XPOHUYECKOU
obctpykTuBHOH Oone3nu nerkux (XOBJI). O6cnenosano 52 6onpHbx XOBJI; npoananu3npoBana AMHAMHUKA
(opcrpOBaHHOTO BBHIJIOXA 32 MEPBYIO CEKYHIY, (OPCHPOBAHHOW >KU3HEHHOH EMKOCTH JIETKHX C TOCIe-
JOYIOINIMM PacyeToM OTHOIIEHHsI ()OPCHPOBAHHOTO BBIIOXA 33 TMEPBYIO CEKYHAY K (OPCHPOBAHHOM KH3-
HEHHOM emKocTH jerkux. [lamuenTsl Takxe ctpatuduuuposansl no rpymmam Tsbkectd XOBJI ¢ ucnosns-
3oBanueM kpurepueB GOLD (2023) u ypoBHIO CepAE€YHO-COCYAUCTOrO PUCKA, KOTOPBIH ONpeAessuid 10
mkane SCORE.

[Nokazano, uto yactora ob6octpernit XOBJI u creneHb orpaHUYeHUs] BO3IYIIHOTO MOTOKA O JIBIXaTelb-
HbIM IyTSIM HE TOJBKO SIBJISIOTCS COCTaBISIOIIMMHU OIEHKM TsbkecTd XOBJI, HO M B3aMMOCBS3aHBI C
(hopMHPOBaHUEM/TIOBBIIIIEHHEM CEPICYHO-COCYIUCTOTO PUCKA Y MAIIMEHTOB. Y CTAHOBJICHO, YTO YBEJIIMYCHUE
4acTOThl BBICOKOI'O PHCKA CEPAECYHO-COCYIUCTOIH NATOJIOTUU OINpeNelsieTcsl YpOBHEM (hOPCUPOBAHHOIO
BBIJIOXA 32 MEPBYIO CEKYHAY M 3HaUeHUEeM HHAeKca [ 'eHcnepa, KOTopble clelyeT paccMaTpuBaTh Kak HHGOP-
MaTUBHBIE KPUTEPHH CEPACUYHO-COCYANUCTOr0 pHUcKa y manueHToB rpymmsl GOLD-2, Torga kak 4acToTa
oboctpennit XObJI Taxxe B3anMOCBsI3aHa C yPOBHEM CEPACYHO-COCYIUCTOrO PUCKA. Y POBEHBb OIpaHUYECHUH
MTOBCEIHEBHOM JIEATENEHOCTH MAIMEHTOB M KIMHAYecKas TsokecTh XOBJI Takke KOppenupyroT ¢ ypOBHEM
CEpIEYHO-COCYANCTOTO pHUCKa. PoCT orpaHnyeHni MOBCEAHEBHON AESTEIBHOCTH M BBIPA)KEHHOCTH KIIMHHU-
yeckux mnposeiaeHnit XOBJI xapakTepusyroTcss mpsAMoil KOppemsIue ¢ 4acTOTOH BBICOKOTO CEpAEeYHO-
COCYJHCTOI'O PUCKA.
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MMRC — modified Medical Research Council
SCORE - Systematic Coronary Risk Evaluation
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