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Abstract 

Abstract 
Ischemic heart disease (IHD) has steadily occupied the  leading position among cardio-vascular diseases (CVD) in terms of 
patient referrals, disability and mortality in economically developed countries. According to statistics, 17 million people die 
from CVD every year and among them 7 million deaths are caused by IHD. It is expected that the number of deaths from 
ischemic disease will be even increased overtime.   
The major problem represents poly-morbidity ( the combination of various diseases with one patient). Poly-morbidity is main-
ly characteristic to the patients of elderly age group, who are over 60 years old. The course, therapy and prevention of the dis-
ease mainly depends on the concomitant diseases, against the bakground of which the IHD has developed 
IHD and chronic obstructive pulmonary disease (COPD) very often represent the comorbid  diseases. According to the re-
searches of various authors, COPD has been identified to be concomitant with IHD in 62% cases of  patients with COPD.  
Nowadays, in terms of mortality COPD occupies the fourth place worldwide  with the possible  perspective of progression in 
respect of its incidence as well as mortality in the nearest decade. According to World Health Organization (WHO), in 2020  
COPD was ranked 5th for the economic damage inflicted  by the diseases at the global scale.  
In the epidemiologic researches on morbidity and mortality the due assessment of the extent of damage caused by COPD is 
not frequently conducted, because it is not diagnosed prior to the onset of severe clinical stage of the disease.   
Social factors for  the prevalence of CVD and COPD represent  the violation of urbanization and ecological balance of the 
population. These processes are accompanied by the sedentary lifestyle, smoking, malnutrition, which, as a rule, are risk-
factors for COPD and CVD.  
(TCM-GMJ February 2022; 7 (1):P45-P49)      
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  Introduction 
 
 OPD represents one of the key problems in 
people over 40. Today, it ranks the  forth in 
terms of mortality, however, the disease is ex-
pected to gradually move to the third position in 
the future. COPD and  CVD are often closely 

linked to each other. They have the common risk-factors, 
patho- physiological peculiarities and symptoms and lead 
to  the similar negative predictive diagnostics 

According to the viewpoint of epidemiologists, the pa-
tients suffering from COPD are especially vulnerable to 
cardiovascular diseases. Actually, the mortality rate in the 
patients with CVD, who suffer from the moderate severity 

C 

of COPD, is far higher than in the people whose death is 
related to  respiratory insufficiency.  

As it was mentioned above, COPD and CVD carry 
common risk-factors, patho- physiological processes and 
clinical signs and symptoms. (1-3)  Pulmonary hyperten-
sion, right ventricular dysfunction, arrhythmia and coro-
nary ischemic disease represent the well-known outcomes 
of COPD progression. (4)  It was revealed that the pa-
tients who have diagnosed COPD and are detected the 
right ventricular dysfunction, demonstrate the low degree 
of tolerance for physical activities that is conditioned by 
the decrease in CO diffusion and right ventricular insuffi-
ciency. (5) Occasioned by the aforesaid, the physical loads 
limitation, which is caused by all the above mentioned 
pathology, restricts the quality of life.(6)  

The increased risk of cardio - vascular syndrome is 
identified even in general population after experiencing 
acute respiratory infection .(7) The same may concern  
COPD exacerbation, (8) whose frequency was in direct 
relation to higher incidence of developing myocardial in-
farction. (9) In addition, the cardiac markers,  such as C 

 From the  1K. Eristavi National Center of Surgery, Iv.Javakhishvili Tbilisi 
state University;  
Received December 08, 2021; accepted  January 21 , 2022.  
Address requests to: Zubiashvili Maria  
E-mail:  mariazubiashvili2@gmail.com  
Copyright © 2022 Translational and Clinical Medicine-Georgian Medical 
Journal 

mailto:xatuna.soxadze507@med.tsu.edu.ge


46  

  TCM&GMJ Vol. 7 Issue 1 2022                                                                                                                                                                              Zubiashvili et  al .                                                                                                                            

reactive protein (CRP), fibrinogen, natriuretic peptide, tro-
ponin, vascular endothelial growth factor (VEGF) are 
higher in patients with COPD exacerbation and they are 
associated with  the independent risk-factors for fatality. 
(10) 

The established traditional fear of using beta -2- ago-
nists  in IHD patients as well as the use of beta blocker  in 
patients with COPD lead to the  non-optimal consequenc-
es  of the treatment of both conditions, when they co-
exist. The current guidelines  clearly highlight  that the 
control of comorbidities gain the obvious advantage over 
potential risks of using the above mentioned medications 
and the confirmed  evidences reflecting any menace does 
not exist. (1-3, 6, 11)  

On the other hand, the integrated  study on  the posi-
tive impact of aggressive therapy for COPD and CVD 
patients has not been thoroughly conducted  in terms of 
mortality improvement.(12)  CVD encompass the wide 
range of conditions with a variety of patho-physiology, 
prognosis and treatment. 

The leading cause of COPD development is Tabaco 
smoke and the effect of diverse particles of toxic gases, 
which, due to the obstruction and emphysema of airways, 
result in the reduction of oxygen flow as well as the for-
mation of systemic inflammatory process finally leading to 
airways smooth muscle dysfunction, the peripheral circula-
tory failure and diminished flow. (13-15)   

The paradigm is expressed in therapy with beta  block-
ers administered to  COPD patients and the use of beta2 
agonists for patients with respiratory diseases. (3, 16, 17)  

Left and right ventricular systolic as well as diastolic 
dysfunction is encountered in the patients with COPD. (4, 
18)  The direct cause of  right ventricle failure is the de-
struction of  lung parenchyma and hypoxic vasocon-
striction, which condition the increase in the pulmonary 
vascular resistance. (4, 18) Right ventricular dilation and its 
hypertrophy, as the consequence of elevated pulmonary  
artery hypertension, may cause the translocation of septum 
towards the left ventricle, abnormal right ventricular dias-
tolic filling, the impairment of stroke volume ( SV) and 
heart rate. (19, 20)   

Hypoxia is the cause of systemic arteries dilation as well 
as  the vasodilation  in pulmonary vascular bed. (21) How-
ever, the hemodynamic pulmonary responses  to hypoxia 
vary from each other. (21)  

Some researches suggest that the moderate impairment 
of Forced Expiratory Volume per second (FEV1) repre-
sents the independent risk- factor for CVD and is associat-
ed with the elevated  incidence of heart failure  among  
middle-aged(22)  and elderly people (23, 24). In compara-
tively young individuals pulmonary pathology precedes the 
right ventricular dysfunction (25) and the direct link has 
been explored between  FEV1/FVC (Forced Vital Capaci-
ty) reduction  and the increase in emphysema, left ventric-
ular ultimate diastolic volume, SV and cardiac output. (26, 
27)   

Chronic inflammatory changes developed during the 
course of COPD is related to innate as well as adaptive 
immunity and is more manifested in bronchial walls.28 In 

case of COPD this inflammatory process  is characterized 
by the pronounced inhomogeneity. This leads to  emphy-
sema with parenchymal impairment as well as chronic 
bronchitis, which mainly damages the small airways. (28)  
Previously existing studies revealed the persistent chronic 
inflammatory processes in 16% of COPD patients, which 
was related to the worst prognosis and 6-fold more mor-
tality compared to the patients with less pronounced in-
flammatory processes.(29)  After the manifestation of  
COPD inflammatory processes, the condition becomes 
persistent and progressive overtime, despite giving up 
smoking and liquidating other harmful factors. (30) Alt-
hough the factors causing inflammation in the course of 
COPD are not identified,  the role of smoking, bacterial 
infectious processes and other damaging effects are clearly 
revealed. (31) 

Under the impact of both innate ( microphages, neutro-
phils)    and adaptive immune system (CD4; CD8 B- lym-
phocytes),   the inflammatory process conditions the in-
crease in bronchial tissue volume on the expense of infil-
tration of the wall through the formation of  lymphatic 
follicles. In case of COPD, the major factor of inflamma-
tory generation is the auto- immune system. Emphysema 
is an auto-immune disease, which is characterized by anti-
elastin  anti-bodes and T-Helper (Th1) response, which are 
in direct correlation with the degree of severity in emphy-
sema. (32, 33)  

The most prevailed   bacterium identified in the patients 
with COPD, represent atypical bacterium Haemophilus 
influenza (NTHi). The animal model showed, that NTHi 
causes changes in the presence of COPD. (34) The new 
strains are also related to COPD exacerbation. (35) It was 
also indicated that this agent activates pulmonary T- cells 
and causes the expression of active forms of proteases and 
oxygen in COPD patients. (36)  The infection-
inflammatory vicious circle conditions the intensification 
of exacerbation  

The  concomitant elevation of CRP, fibrinogen and 
leucocytes represents the probability of  increased risk in 
patients with stable COPD. Compared to patients with the 
normal level of these inflammatory markers, the individu-
als, who were detected 3-fold elevated indicators of in-
flammatory markers, carry 4-fold higher risk of frequent 
exacerbations in the first year of  observation. It is still 
uncertain, if this can reflect the basic process of bacterial 
colonization or the stable latent virus infection. (37)   

Several biomarkers were determined from the clinical 
viewpoint:  

CRP represents the potential biomarker of atherosclero-
sis and low- grade systemic inflammation in COPD. The 
reduction in FEV1/FVC and FEV1 is in correlation with 
the elevation of high sensitivity CRP,  in addition, the risk 
of heart ischemic disease is higher in the patients with 
moderate and severe obstruction  during CRP elevation. 
(38, 39)  

Fibrinogen  - is  acute phase protein, which was de-
scribed as the marker determining the COPD activity. The 
high indicator of this marker represents the predictor of 
severity and risk of COPD exacerbation. (40, 41)  
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Brain-type natriuretic peptide (BNP) and N- terminal 
pro-BNP (NT-proBNP) are the earlier and sensitive bi-
omarkers diagnosing heart  failure ( HF), which is associat-
ed with the reduction of left ventricle ejection fraction, left 
ventricle hypertrophy, the increase in ventricular pressure, 
acute myocardial infarction and other types of ischemia. 
(38, 42, 43) They are also increased in the patients with 
pulmonary diseases – right ventricular dysfunction, pulmo-
nary hypertension and cor pulmonare. The increase of  
BNP and NT-proBNP in proportion to the severity of 
right ventricular dysfunction is identified in COPD pa-
tients. (38, 42, 43)  BNP is also elevated in the stable 
COPD patients, who do not suffer from Pulmonary hy-
pertension. In addition, the close links exist between BNP 
significance and left ventricular ejection fraction as well as 
pulmonary artery systolic pressure. (38, 42, 43). Finally, 
BNP was in relation to mortality  in COPD patients as 
well. (38, 42, 43)  

Troponini  is elevated in 81-27% of hospitalized pa-
tients with COPD exacerbation and represents the inde-
pendent predictor of mortality in the acute phase as well as 
in long-term prospect. (44 -48, 51)  

VEGF ( Vascular Endothelial Growth Factor) repre-
sents the significant predictor biomarker of cardio-vascular 
diseases. VEGF regulates angiogenesis, induce the endo-
thelial cell migration and proliferation, increases the vascu-
lar wall permeability and lead to modulating thrombogene-
sis. Acute COPD patients have increasingly circulating 
VEGF. (39)   

Surfactant Protein D (SO-D) is synthesized  by the 
bronchial and alveolar epithelial cells and may be explored 
in human plasma. It performs the key role in the processes 
of inflammatory and immune regulation. It is also ex-
pressed in coronary ventricles showing its anti-
inflammatory effect     

The assessment methods  of COPD and adjacent vas-
cular diseases 

The patients suffering from COPD and concomitant 
vascular diseases should be conducted the assessment of  
pulmonary and cardiac functions. In addition, it is neces-
sary to determine systemic inflammatory status. These as-
sessments should  be conducted in different manners con-
sidering whether a patient suffers from COPD exacerba-
tion or its chronic course.       

The clinical and functional assessment of stable COPD 
patients encompasses:  

Laboratory assessment including complete blood count, 
arterial blood gas analysis, CRP, NT-proBNP and BNP 

Spirometry, chest x-ray 
12-lead electrocardiogram, and further echocardiogram 

investigation, if necessary.  
The patients with known concomitant heart ischemic 

disease or other heart diseases  must be necessarily con-
ducted the assessment according to the  guidelines provid-
ed ( Figure 1)  

It is necessary to conduct the active study of COPD in 
patients with heart diseases as well as COPD symptoms 
and risk-factors, hence, apart from the specific investiga-

tions characteristic to cardiac diseases, it is essential to car-
ry out spirometry.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

The proposed assessment algorithm for CVD in case of  sta-
ble COPD  

 
The radiological changes characteristic to COPD may 

be identified in the patients, who are  performed CT coro-
nary angiogram to investigate cardiac diseases. In patients 
with COPD, who are performed chest computer tomogra-
phy, coronary calcification or cardiomegaly indicating the 
basic cardiac disease may be revealed. (49)  

For the patients with acute COPD:  
The complete clinical history and physical examination 
Laboratory assessment encompassing complete blood 

count, leucocytes and thrombocytes count, determination 
CRP and fibrinogen, arterial blood gas analysis, the assess-
ment of NT-proBNP or BNP and troponin. 

Chest X-ray 
12-lead electrocardiogram, 
The therapeutic approach should be determined by the 

diagnosis, which is  linked to acute clinical decompensa-
tion. The treatment to such patients may be extremely dif-
ficult, especially at the acute stage. Actually, despite the 
fact, that the cause of decompensation may be cardiovas-
cular or respiratory genesis, the management of both con-
ditions should be performed simultaneously due to the 
constant bilateral interaction of dysfunctional mechanisms.   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

The proposed assessment algorithm in the acute state 
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The pharmacological therapy of COPD and cardiovascular dis-
eases  

The course of COPD treatment should not be affected by the exist-
ence of  comorbidities and the comorbidities should be cured accord-
ing to the usual standards,  notwithstanding the presence of COPD. 
(12)  

Cardiovascular medications for patients with COPD 

The study was conducted on the safety and effectiveness of 
medications, which are necessary for the treatment of cardio-
vascular and respiratory diseases in COPD patients with the 
concomitant CVD. The medications,  such as antiplatelet, anti-
coagulants, inhibitors of angiotensin - converting enzyme (ACE 
inhibitors), angiotensin receptor blockers, beta blockers repre-
sent the most frequently prescribed medicines in CV patients.
(50)  
 

The patients with the coexisting pathology of COPD and CVD have 
far worse prognosis than the common denominator of independent 
manifestation of the same diseases, however, in case of a certain pa-
tient or a group of patients, it is difficult to determine the priori risk 
ratio due to the complicated etiology and patho- physiological interac-
tion network of both diseases. (11,52)   

Based on the literature data, one might say, that in COPD cases the 
risk ratio of developing cardiovascular comorbidities 2-3 fold exceeds 
the risks related to smoking.(53)  COPD is linked with the considera-
ble cardiovascular modifications. (54) It can be also affected by Taba-
co addiction and  cholesterol metabolism.5(4)  In case of COPD, the 
depression of pulmonary function is associated with the increased 
incidence of mortality, which is  conditioned by all the cardiovascular 
comorbidity – related reasons, myocardial infarction and arrhythmias. 
(55)  In COPD patients the mortality occasioned by CVD remain the 
most frequent cause of mortality. (56)     

Conclusion 

In conclusion, the therapy  of cardiac pathology accompanying COPD 
represents the considerably important process, as the prognosis of 
COPD is mainly determined by the coexistence of IHD or heart fail-
ure. Due to the strong patho-physiological interrelation between IHD 
and COPD, the investigation of possible concomitant CVD must be 
necessarily conducted  in all COPD patients (during its  chronic 
course as well as at the acute stage)  
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