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ABSTRACT 

BACKGROUND 

Pulmonary hypertension (PH) is a devastating condition if left undiagnosed and untreated. It does not pertain to a single causative 

factor but represents a common pathway for various diseases. There are only a few studies on PH and hence the purpose of this 

study is to shed some light on the clinical profile and etiological factors of PH in adults. 
 

MATERIALS AND METHODS 

All patients who were between 21-60 years of age, who presented with symptoms and signs of PH were included in this study; 

later confirmed with transthoracic echocardiography (TTE). Relevant data was collected and analysed. 
 

RESULTS 

Adults (21-60 years), 57 patients were included in this study. The mean age was 49±7.9 years with male preponderance (64%). 

Dyspnoea was the most common complaint seen in all subjects, followed by oedema (87.7%) and jugular venous pressure rise 

(80.7%) being the common signs. The most common independent etiological factor was chronic obstructive pulmonary disease 

(COPD) (35.1%) followed by dilated cardiomyopathy (DCM) (33.3%) where as the most common group was group 2 (47.4%) 

according to World Health Organisation (WHO) classification. 
 

CONCLUSION 

PH, being uncommon is a challenging disease, requires sufficient experience of physicians for a clinical suspicion. Since its cause is 

multifactorial, it can be difficult to arrive at the dominant cause and hence needs a meticulous approach to reach a diagnosis. A 

physical examination with a simple non-invasive echocardiogram will give useful information about diagnosis and severity of the 

disease. 
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BACKGROUND 

Pulmonary Hypertension (PH) is one of the most debilitating 

cardiovascular disease. It is a disorder of pulmonary 

vasculature which is progressive and is associated with 

significant morbidity and mortality if left untreated. Even 

though this disease has nearly 100 years’ history, most of the 

knowledge has evolved in the past two decades.(1) 

PH is defined as a mean pulmonary artery pressure 

(mPAP) ≥ 25 mm Hg at rest and is clinically classified into five 

groups based on World Health Organisation (WHO) 

classification {Pulmonary arterial hypertension (PAH)- Group 

1, associated to congenital heart diseases or disorders of left 

side of heart- Group 2, associated to lung disorders or 

hypoxia- Group 3, chronic pulmonary thromboembolism- 

Group 4 and miscellaneous- Group 5} based on the 

predominant underlying pathology.(2,3,4)  
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The main pathophysiology being extensive obliterative 

changes that occur in small to midsized pulmonary arteries. 

The alterations in structure and function of the endothelium 

in conjunction with the growth of neointimal, medial, and 

adventitial layers, culminates in an occlusive arteriopathy 

causing high resistance to blood flow leading to right heart 

failure and death.(5) PH does not pertain to a single causative 

factor but represents a multitude of diseases/pathologies. 

Most of the time the symptoms are non-specific and most 

often are related to the progression of right ventricular (RV) 

dysfunction. With the advent of the new era of advanced 

diagnostic procedures, the condition has become more 

evident and can be diagnosed non-invasively. 

There are fewer studies on PH around the world and are 

even less in India comparatively, the earliest being the 

National Institute of Health Registry in the United States 

started in 1981. The studies done in developed countries 

attribute heart failure as the most common cause of PH, (6) 

whereas it is post-infectious sequelae in developing countries 

like India.(7) As the disease is becoming more and more 

evident in day to day practice, thanks to the recent advances, 

it is believed that there is a need to study PH in the Indian 

population, so as to decrease the morbidity and mortality 

associated, thereby improving the quality of life. The present 

study aims at studying the clinical profile and etiology of PH 

in the adult population in a rural tertiary care hospital. 
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MATERIALS AND METHODS 

Study Design 

Descriptive study. 

The study was conducted at PES (Peoples Educational 

Society) institute of medical sciences and research hospital 

(PESIMSR), Kuppam, Andhra Pradesh, South India after 

obtaining the Hospital Ethical Committee clearance. All the 

patients who were admitted and diagnosed as PH, who 

satisfied the inclusion criteria were selected, over a period of 

12 months. This simple observational and descriptive study 

was carried out on 57 patients who presented to PESIMSR 

with signs and symptoms of PH during the study period 

(2017 - 2018). Sample size was taken based on the 

convenience of the study 

An elaborated history of events regarding onset, 

frequency and etiological clues, past history as well as 

previous hospitalizations through old medical records were 

recorded. A complete general and systemic examination with 

detailed cardiovascular and respiratory system examination 

was carried out. In addition to the routine laboratory 

investigations, chest radiograph (CXR), electrocardiography 

(ECG), and echocardiogram were done. All patients were 

subjected to a complete transthoracic echocardiographic 

study including two-dimensional, M Mode, and colour flow 

Doppler. The grading of dyspnoea was done according to New 

York Heart Association classification (NYHA).(8) The subjects 

were divided into groups based on WHO classification. 

 

Inclusion Criteria 

 Patients aged more than or equal to 21 years to 60 years. 

 Patients with clinical and documented features of 

pulmonary hypertension. 

 

Exclusion Criteria 

Nil. 

All the cases were followed up until discharge or otherwise. 

 

Statistical Analysis 

All results were recorded, tabulated and analysed using 

appropriate statistical methods. The data were analysed 

using SPSS version 17 for windows. 

 

RESULTS 

The present study was conducted on 57 patients diagnosed 

as pulmonary hypertension. 

 

 
Figure 1. Age Wise Distribution of Study Subjects 

Among the total of 57 subjects, maximum age group of 
distribution was between 51-60 years (50.9%), the mean age 
being 49.4 ± 7.9 years as shown in Fig. 1. 

 
Figure 2. Gender Wise Distribution of Study Subjects 

As shown in Fig 2, males were 64% and females 36% with 
male: female ratio being 1.8:1. 
 

Symptom/Sign Frequency Percent 

Dyspnoea 57 100.0% 

Oedema 50 87.7% 

Raise in Jugular venous Pressure 46 80.7% 

Wheeze 42 75.4% 

Crepitations 35 61.4% 

Cyanosis 28 50.0% 

Ascites 14 23.7% 

Clubbing 5 8.8% 

Pallor 3 5.3% 

Syncope 2 3.5% 

Table 1. Symptoms and Signs of Study Subjects 

As shown in table 1, in the present study the most common 

symptom was dyspnoea which was seen in 100% of the study 

subjects, followed by oedema (87.7%) and Jugular venous 

pressure rise seen in 80.7%. 

 

PH Group Aetiology Frequency (%) 

Group 1 
Rheumatoid Arthritis 

(RA) 
1 1.7% 

Group 1  
and 3 

Systemic Lupus 
Erythematosus (SLE) and 

COPD 
1 1.7% 

Group 2 

DCM 19 33.3% 
Mitral Stenosis (MS) 4 7.0% 
Mitral Regurgitation 

(MR) 
2 3.5% 

Mitral Valve Prolapse 
(MVP) 

1 1.7% 

Ischemic Heart Disease 
(IHD) 

1 1.7% 

Group 3 

COPD 20 35.1% 
BRONCHIECTASIS 3 5.3% 

Interstitial Lung Disease 
(ILD) 

1 1.7% 

Fibrosis of lung 1 1.7% 
Group 2  

and 3 
DCM and COPD 3 5.3% 

Group 4 - - - 
Total  57 100% 
Table 2. Aetiology and PH Groups in Study Subjects 

As shown in table 2, the most common independent 
etiological factor was COPD (35.9%) but the commonest 
group was group 2. 
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 Frequency Percent 

PH Group 

Group 1 1 1.7% 

Group 1, 3 1 1.7% 

Group 2 27 47.4% 

Group 2, 3 3 5.3% 

Group 3 25 43.9% 

Total 57 100.0% 

Table 3. Classification of Pulmonary Hypertension  

in Study Subjects 

Among all the 57 subjects, 27 (47.4%) belong to Group 2 

followed by 25 (43.9%) belonging to Group 3 as shown in 

table 3. 

 

DISCUSSION 

Studies concerning pulmonary hypertension are limited in 

India. Exact incidence and prevalence are not calculated since 

it is a hospital-based study. In the total of 57 patients studied, 

the most common group affected in this study was in the 5th 

and 6th decades of life. In a study by Lam et al, the increase in 

pulmonary artery pressure was coupled with an increase in 

pulse pressure and estimated left heart filling pressures, 

suggesting that age-associated blood vessel stiffening and 

diastolic dysfunction contribute to changes in pulmonary 

artery pressure.(9) 

In the present study, the mean age was 49.4 ± 7.9 years as 

compared to 42.5 ± 15.4.(7) and 35.6 ± 14.3(10) in other 

studies. Overall there was a male preponderance (64%) in 

this study. Similar results (54%) were shown in a study 

conducted by Bansal et al.(7) and almost equal male: female 

ratio was observed (49.1% males) in an another study by 

Mehrotra et al.(10) The male: female ratio in this study was 

1.8: 1. This may be due to smoking in men, and it is an 

important predisposing factor for COPD which is one of the 

important causes of PH. 

Systemic hypertension and diabetes mellitus showed no 

significant association with PH in the present study. Patients 

who had pulmonary tuberculosis and bronchiectasis in the 

past were almost 100% associated with PH which suggested 

that post-infectious sequelae are an essential cause of PH. 

Similar results were found in the study conducted by Bansal 

et al.(7) 

Most patients in this study shared the same clinical 

presentation. Exertional dyspnoea and fatiguability were the 

most common clinical manifestations in the study subjects. 

Hundred percent of our patients had dyspnoea as the most 

common presenting complaint comparable to 85.8%(7) and 

82.5%(10) in other studies. Most of them (49.1%) presented 

with Grade IV dyspnoea (NYHA classification) with 59.6% of 

them having orthopnea. 

In this study, on systemic examination the heart sounds in 

most of the patients were muffled (41.2%) and loud and 

palpable pulmonary component of second heart sound (P2) 

was noted in 18.4% of the subjects. Loud and palpable P2 had 

both high sensitivity and specificity in diagnosing PH in our 

study. The loud pulmonary component of second heart sound 

was observed in 72%(7) and 44.4%(10) in other studies 

denoting its high sensitivity and specificity. 

 

 

 

 
Present 

Study 
Bansal  

et al. 
Mehrotra  

et al. 
Mean Age (Years) 49.4 ± 7.9 42.5 ± 15.4 35.6 ± 14.3 

Gender 
Males 64% 54% 49.1% 

Females 36% 46% 50.9% 
Dyspnoea 100% 85.8% 82.5% 
Loud P2 in 

Pulmonary Area (PA) 
18% 72% 44.4% 

Table 4. Comparison Between Studies 
 

In this study, the common independent etiological factor/ 

pathology for PH was COPD (35.1%) closely followed by DCM 

(33.3%). According to the updated classification of 

pulmonary hypertension (NICE 2013), these belong to group 

3 and group 2 respectively. 

The severity of the PH was associated with LVEF. In the 

current study, less the LVEF- more severe the symptoms and 

PH, as was observed in the earlier studies.(11,12) 

Despite COPD being the most common independent 

etiological factor, Group 3 PH (43.9%) was the second 

commonest etiological group in the present study which was 

different from an observational study conducted by Bansal 

et.al, in which post infectious obliterative bronchiolitis (30%) 

was observed to be the most common cause of PH in the 

Indian population followed by ILD (28.5%), COPD (24%), 

Obstructive Sleep Apnoea (12.5%), HIV (1.8%), and PAH 

(1.5%).(7) The above difference may be due to a multitude of 

factors such an eclectic selection of population group and 

small sample size. 

 

Limitations 

The present study had a few limitations as the sample size 

was small (57 patients). Population group was heterogeneous 

in terms of age, gender, history of risk factors and exposure. 

Invasive pulmonary pressure measurement could not be 

done. 

 

CONCLUSION 

PH, being uncommon is a challenging disease, requires 

sufficient experience of physicians for a clinical suspicion. 

Since its cause is multifactorial, it can be difficult to arrive at 

the dominant cause and hence needs a meticulous approach 

to reach a diagnosis. A physical examination with a simple 

non-invasive echocardiogram will give useful information 

about diagnosis and severity of the disease. 
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