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Abstract: Chronic Obstructive Pulmonary Disease (COPD) and cor pulmonale exhibit a
complex, intertwined relationship. COPD-induced chronic hypoxemia and hypercapnia lead to
pulmonary vasoconstriction and increased pulmonary artery pressure, ultimately resulting in right
ventricular hypertrophy and failure, defining cor pulmonale. This condition significantly worsens the
prognosis of COPD patients. Understanding the pathophysiology, early diagnosis, and management
strategies targeting both COPD and pulmonary hypertension are crucial to improving outcomes in this
vulnerable population. This abstract highlights the key aspects of this association, emphasizing its
clinical significance and the need for integrated approaches to care.
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Introduction: COPD is major health issue worldwide and in Uzbekistan. Globally around 392 million
individuals are affected with COPD and it is the fourth leading cause of death which accounts for 3.5
million deaths anually. COPD (Chronic Obstructive Pulmonary Disease) it is the progressive disorder
of lungs which is characterized by obstruction of airways,inflammation and difficulty in breathing.
Types of COPD include chronic bronchitis, emphysema and non reversible Asthma. Smoking which is
the leading cause of COPD accounts for about 75% of cases. Other causes include air pollution,
genetic predisposition,respiratory infections and occupational exposures such as asbestos or silica.

COPD and cor pulmonale are two interrelated complications that set significant challenges to
healthcare proffesionals. COPD is one of the substantial risk factor for developing cor pulmonale
which is right sided heart ventricular enlargement and failure due to increased pulmonary resistance of
lungs. As COPD results in shortness of breath, coughing , wheezing , cyanosis it leads to chronic
hypoxemia which leads to chronic vasoconstriction which further results in increasing pulmonary
resistance. Normally pulmonary vascular resistance is one - tenth of resistance of systemic arteries . As
the pulmonary vascular resistance increases, the pulmonary artery pressure rises and then the right
ventricular work increases leading to right ventricular enlargement and further failure. The prevalence
of cor pulmonale in COPD patients has been reported about 20 to 91%.

Globally COPD is the fourth leading cause of death and it accounts for 6% of total deaths according to
a recent analysis of 2022.The severity of cor pulmonale is correlated with hypoxemia, hypercarbia and
the degree of airways obstruction. Moreover there are several moderate cases accompanied by COPD
associated PH < 40 mm hg which do not progress rapidly. Although the 4 year survival rate of COPD
is 75% the survival rate drops to 50% when COPD is complicated by Pulmonary Hypertension.

Cor pulmonale in COPD is generally known to occur due to loss of vascular bed and chronic hypoxic
pulmonary vasoconstriction due to alveolar wall destruction . However a recent study says that in some
patients with COPD pulmonary vascular alterations includes components that are primary lesions of
the pulmonary artery . And these alterations are similar to remodelling that occurs in pulmonary
arterial hypertension.

Also lifelong smokers have a 50% probability of developing COPD and further cor pulmonale.
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Purpose of Study:To determine the association between COPD and Cor pulmonale .Identifying
preventive measures to prevent development of right ventricular enlargement and failure in patients
with COPD. Comparative studies among different patients of COPD and effective treatment strategies
for increasing the life expectancy.

Materials and Methods:A cohort study was performed on 160 patients with diagnosis of COPD out
of which 88 (55%) were males with an average age of 48.5 years and 72 (45%) were females with an
average age of 50.2 years. The diagnosis of COPD in these patients was made on the basis of clinical
history, physical examination , various signs and symptoms and through various lung function tests
such as spirometry and peak flow. Regular monitoring through follow up of all these patients were
done to check on for the development of cor pulmonale. These patients were subdivided further into
groups according to the severity of the disease. The severity of the COPD is classified according to
GOLD ( Global Initiative for Chronic Obstructive Lung Disease) staging system which is based on
FEV1(forced expiratory volume) from spirometry and patients symptoms. Group 1 consists of 32
patients (20%) with Mild (GOLD 1) COPD (FEV1>=80%) predicted , out of which 14 (43%) were
males and 18 (56%) were females. Group 2 with moderate( GOLD 2 ) COPD FEV1>=50-79%
predicted which consists of 48 (30%) out of which 20 (41%) were females and 28(59%) were males.
Group 3 with severe(GOLD3) FEV1 30-49% predicted consists of 50 (31%) patients out of which 14
(28%) were females and 36 (72%)were males . Group 4 very severe (GOLD 4) FEV1 <30% predicted
consists of 30 (18%)patients out of which 12 (40%) were females and 18 ( 60%)were males. The
diagnosis of cor pulmonale due to COPD is done through clinical evaluation, ( peripheral edema ,
jugular venous distension )electrocardiogram , chest Xray , pulmonary function tests ,which include
spirometry , lung volume measurements DLCO ( diffusion capacity of the lung for carbon monoxide)
right heart catheterization , various blood tests , CT scans , MRI , Doppler echocardiography |,
ventilation / perfusion scan .

Results: In group 1 patients which were having Mild (GOLD) 1 COPD did not shown the
development of cor pulmonale there were no significant hypoxia or pulmonary hypertension. But 1
patient which was 58 years old has developed acute cor pulmonale which was due to pulmonary
embolism which was further managed by anticoagulants through thrombolytic treatment. In group 2
patients which were having moderate COPD (GOLDZ2) with moderate obstruction shown that a very
few individuals out of which 5 females and 7 males just began to develop mild hypoxia was began but
pulmonary pressures were normal. Hypoxia in these patients was managed through oxygen therapy. In
group3 GOLD severe COPD developed out of 50 around 32 patients developed severe pulmonary
hypertension out of which 10 were females and 22 were males . In these patients severe obstruction
along with chronic hypoxia was diagnosed which further lead to pulmonary vasoconstriction and
increased pulmonary artery pressure. Pulmonary Hypertension accelerates cor pulmonale. In these
patients right ventricular hypertrophy was diagnosed through echocardiography and on chest X ray
enlarged heart and prominent pulmonary artery were marked. In group 4 GOLD very severe COPD
almost all patients developed cor pulmonale as they were having persistent hypoxia , significant
pulmonary hypertension , right ventricular hypertrophy and eventually right heart failure. Peripheral
edema , jugular venous distension, hepatomegaly and ascites were also developed in some individuals .
ECG shown right axis deviation and bnp levels were elevated suggestive of right sided heart failure .

Conclusion: As a result of study it can be concluded that risk of developing cor pulmonale and
severity of COPD are in direct proportion. Also among the individuals patients with chronic bronchitis
shown more risk of development of cor pulmonale compared to emphysema and bronchiectasis.
GOLD 4 patients were at highest risk of development of cor pulmonale which also if could diagnosed
early can be cured through non invasive ventilation and lung transplantation in severe cases. GOLD 3
patients with moderate COPD were at moderate risk they mainly developed pulmonary hypertension
which could be managed by vasodilators like sildenafil and calcium channel blockers . GOLD 2
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patients with moderate COPD were at low risk of development of cor pulmonale they mainly had
hypoxia which could me managed by treating underlying COPD and oxygen therapy. GOLD 1 patients
were at very low risk of development of Cor pulmonale it is rare in them .

To decrease mortality and incidence of cor pulmonale in end stage COPD ( GOLD4) low flow oxygen
is advised to patients for maximum number of hours although it is not more comfortable for patients. It
increases the SpO2 and decreases the rate of respiratory alkalosis. Also in stage 3 and 4 pulmonary
rehabilitation helps to improves exercise tolerance , dyspnea and quality of life.
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