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Abstract 

Congenital Heart Disease (CHD) is a significant health issue globally, with Pulmonary Arterial Hypertension (PAH) being a serious and life-limiting 
complication. Understanding the clinical profile of patients with this comorbidity is crucial for effective management and improved outcomes.  This 
study aims to describe the demographic and clinical characteristics of CHD patients with PAH. This was a retrospective, descriptive study conducted at 
Siti Khodijah Hospital, Sidoarjo, East Java, Indonesia. Data were collected from the medical records of all patients diagnosed with CHD and PAH from 
2023-2024. Patient data included demographics age, gender, type of CHD, clinical symptoms, echocardiography, cardiac catheterization results, and 
treatment modalities. The data were analyzed to identify the prevalence of specific CHD types and the associated clinical features. A total of 107 
pediatrics patients were included in the study. The majority were female (52%). The most common type of CHD identified was ventricular septal defect 
(31%), atrial septal defect (27%), followed by patent ductus arteriosus (17%), and others (25%). Common clinical symptoms at diagnosis included 
shortness of breath, cyanosis, fatigue. Diagnostic findings frequently revealed right ventricular hypertrophy, increased pulmonary artery pressure with 
mild PAH (29%), moderate PAH (38%) and severe PAH (34%). A proportion of patients had received prior surgical intervention, but still developed or 
had persistent PAH. The findings of this study provide a preliminary profile of CHD patients with PAH at our institution hospital. The data highlight the 
prevalence of certain CHD types and the associated clinical manifestations. These insights are essential for informing clinical practice, improving 
diagnostic protocols, and developing targeted treatment strategies for this specific patient population in our hospital. 
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Introduction 

Globally, Congenital Heart Disease (CHH) represents 
a significant public health challenge, with an 
incidence of approximately 8 cases per 1000 live 
births. While significant advancements have been 
made in its diagnosis and management, 
complications remain a major concern. One of the 
most serious and life-limiting complications 
is Pulmonary Arterial Hypertension (PAH). This 
condition significantly impacts the quality of life and 
survival rates of CHD patients.1 

The pathogenesis of pulmonary arterial hypertension 
in congenital heart disease patients is rooted in long-
standing increases in pulmonary blood flow 
stemming from an unrepaired left-to-right shunt. 
This hemodynamic stress induces vascular 
remodeling within the lungs, ultimately leading to  

elevated pulmonary vascular resistance.2 This 
process can ultimately progress to Eisenmenger 
syndrome, which is irreversible and associated with 
high morbidity and mortality. Key to the progressive 
nature of PAH in CHD are the underlying structural 
and molecular changes in the lung's blood vessels, 
which have a direct impact on patient prognosis. 
Accordingly, the updated clinical guidelines classify 
CHD-related PAH as a highly complex subgroup that 
necessitates a multidisciplinary management 
approach.3 

Although advances in diagnosis and therapy have 
improved the life expectancy of CHD patients, the 
presence of PAH significantly alters the clinical 
spectrum and management strategy. International 
registry data indicate that demographic 
characteristics, type of congenital heart defect, timing 
of surgical correction, and degree of pulmonary  
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hypertension influence patients’ clinical outcomes.4 
Nevertheless, the distribution of clinical and 
demographic characteristics of patients varies 
greatly between regions, particularly in developing 
countries that face limited access to early diagnosis 
and definitive therapy.5 This condition indicates the 
need for mapping of patient profiles specifically 
based on the local healthcare service context. 

Understanding the unique challenges posed by the 
coexistence of CHD and PAH is vital for improving 
patient care. Managing these patients requires a 
comprehensive treatment plan, as their clinical 
presentation is often complex and highly variable. 
Therefore, to tailor effective management strategies, 
healthcare providers require a detailed 
understanding of patients' demographic and clinical 
characteristics.1,6 

The primary objective is to provide a comprehensive 
description of the demographic and clinical features 
of patients suffering from both congenital heart 
disease and pulmonary arterial hypertension. The 
anticipated detailed profile will advance the current 
understanding of this comorbidity and serve as a 
foundation for strategies to enhance clinical 
outcomes. 

Materials and Methods  

The clinical profiles of patients with Congenital Heart 
Disease (CHD) complicated by Pulmonary Arterial 
Hypertension (PAH) were analyzed using a 
retrospective, descriptive study design. The study 
was conducted at Siti Khodijah Hospital using data 
from January 2023 to December 2024. A total 
sampling approach was employed, including all 
patients who had received a diagnosis of both CHD 
and PAH during the study period. Data were 
systematically extracted from the medical records of 
each patient. Data collection encompassed 
demographics (age at diagnosis, gender), clinical 
characteristics (CHD type, symptoms like dyspnea, 
fatigue, and cyanosis), diagnostic results 
(echocardiography, cardiac catheterization), and 
treatment details. This information was then 
analyzed using descriptive statistics to identify the 
frequency of various CHD types and delineate the 

associated clinical features. 

Results 

This investigation enrolled 107 pediatric cases 
involving the comorbidity of Congenital Heart 
Disease (CHD) and Pulmonary Arterial Hypertension 
(PAH). The cohort was characterized by a slight 
female predominance, with females accounting for 
52% (n=56) and males 48% (n=51) of the sample.  

Distribution of Congenital Heart Defects Analysis of 
the patient records revealed a varied distribution of 
CHD types. The most common defect was Ventricular 
Septal Defect (VSD), making up nearly a third of cases. 
Atrial Septal Defect (ASD) and Patent Ductus 
Arteriosus (PDA) followed in frequency. The 
remaining patients had other, less common or more 
complex CHD types, categorized as “Others.” A 
complete breakdown of these findings is available in 
Table 1. 

Table 1. Distribution of congenital heart disease types 
(n=107) 

CHD Type 
Number of 

Patients (n) 

Percentage 

(%) 

Ventricular Septal 

Defect (VSD) 
33 31 

Atrial Septal Defect 

(ASD) 
29 27 

Patent Ductus 

Arteriosus (PDA) 
18 17 

Others 27 25 

Total 107 100 

Clinical and diagnostic assessments frequently 
highlighted significant cardiac and pulmonary 
changes. Common findings included right ventricular 
hypertrophy, indicating the heart’s adaptation to 
increased pressure, and elevated pulmonary artery 
pressure.  

The severity of pulmonary arterial hypertension was 
categorized based on established criteria, with the 
distribution as shown in Table 2. 
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Table 2. Severity of Pulmonary Arterial Hypertension (PAH) 
(n=107) 

PAH Severity 
Number of Patients 
(n) 

Percentage 
(%) 

Mild PAH 31 29 
Moderate 
PAH 

40 38 

Severe PAH 36 33 
Total 107 100 

Prior interventions and persistent PAH 

A notable finding from this study was that a 
substantial proportion of the pediatric patients 
included in the cohort had a history of prior surgical 
intervention for their underlying congenital heart 
disease. These interventions typically aimed to 
correct the primary cardiac defect and, ideally, 
prevent or mitigate the development of pulmonary 
hypertension. However, despite these efforts, these 
patients either developed new-onset PAH 
subsequent to their surgery or 
experienced persistent PAH that remained 
significant even after surgical repair. 

This observation underscores the complex and often 
progressive nature of pulmonary arterial 
hypertension in the context of CHD, particularly in 
pediatric populations. It suggests that while surgical 
correction of the structural defect is crucial, it may 
not always be sufficient to fully reverse or halt the 
progression of pulmonary vascular disease. Tis 
highlights the need for continued vigilance, long-term 
follow-up, and potentially advanced medical 
therapies even in patients who have undergone 
successful surgical repair. The presence of persistent 
or de novo PAH post-surgery presents a significant 
challenge in patient management and contributes to 
the morbidity associated with this dual diagnosis.  

Discussion  

Analysis of cases at Siti Khodijah Hospital showed 
that Ventricular Septal Defect (VSD) was the 
predominant congenital heart lesion associated with 
PAH, occurring in 33 patients. Atrial Septal Defect 
(ASD) was also common, with 29 cases, and Patent 
Ductus Arteriosus (PDA) was observed in 18 patients. 
Similarly, the Pediatrics Textbook from the Faculty of 
Medicine, University of Indonesia (2017) also states 

that VSD is the most frequent congenital defect linked 
with PAH.7 Data from the Centers for Disease Control 
and Prevention (CDC) confirms that VSD is the most 
prevalent form of CHD globally. The present findings 
align with international research, which consistently 
identifies VSD and ASD as the congenital cardiac 
defects most frequently linked to the development of 
PAH in pediatric populations.8–11 This is attributed to 
the prolonged left-to-right shunt, which increases 
pulmonary blood flow and consequently leads to 
pulmonary vascular remodeling and elevated 
pulmonary artery pressure.12 

In terms of gender distribution, the results showed a 
relatively balanced ratio with a slight predominance 
of females (52%). This aligns with prior studies from 
pediatric cardiology centers, which have reported a 
higher proportion of female patients.13 Certain 
congenital cardiac defects, particularly ASD and 
atrioventricular septal defect (AVSD), occur more 
frequently in females and are strongly associated 
with the risk of secondary PAH.14 Several hypotheses 
suggest that estrogen signaling may interact with 
BMPR2 gene expression, contributing to this trend. 
Furthermore, left-to-right shunt lesions (ASD, VSD, 
PDA) tend to remain asymptomatic for longer in 
females, thereby increasing their risk of developing 
PAH.15,16 

The main clinical manifestations observed were 
dyspnea, cyanosis, and easy fatigability, which are 
consistent with the typical presentation of CHD 
patients with PAH. Echocardiographic and cardiac 
catheterization assessments revealed right 
ventricular hypertrophy and elevated pulmonary 
artery pressure.17,18 Interestingly, some patients 
continued to experience PAH despite undergoing 
corrective surgery.19–21 This highlights that while 
early surgical intervention is crucial, it does not 
always prevent the persistence of PAH, especially 
when intervention is delayed or irreversible 
pulmonary vascular changes have already 
occurred.22–24 

The severity distribution of PAH in this study (29% 
mild, 38% moderate, 33% severe) illustrates that a 
substantial proportion of patients presented with 
already advanced disease. This underscores the 
importance of early detection and timely referral to 
prevent disease progression.25–28 
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In conclusion, the results of this study align with 
existing literature, which underscores that the 
prognosis for patients with CHD is largely 
determined by the timeliness of diagnosis, the 
specific nature of the cardiac defect, and the 
implementation of comprehensive management 
strategies, inclusive of long-term postoperative 
surveillance. 

Conclusion  

Among those with PAH, ventricular septal defect was 
the predominant congenital heart disease, found in 
31% of the study population. This was followed by 
atrial septal defect, which accounted for 27%, and 
patent ductus arteriosus, present in 17% of patients. 
The majority of patients present with chief 
complaints of shortness of breath, cyanosis, and easy 
fatigability, reflecting hemodynamic disturbances 
due to increased pressure in the pulmonary 
circulation. Diagnostic findings frequently 
encountered include right ventricular hypertrophy 
and elevated pulmonary arterial pressure. The 
severity of PAH in this study varied, with the highest 
proportion being moderate-grade PAH at 38%, 
followed by severe PAH at 33% and mild PAH at 29%. 
This study’s findings reinforce the critical role of 
early detection, timely intervention, and holistic 
management for congenital heart disease patients 
vulnerable to PAH, strategies which are essential for 
enhancing quality of life and minimizing complication 
rates. 
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