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ABSTRACT 

Background: Atrial Septal Defect (ASD) is one of the three most common 

types of congenital heart disease in the world. Pulmonary arterial 

hypertension (PAH) is a complication that can be found in patients with 

secundum type of ASD. There is no research that shows the relationship 

between patient’s age and defect size with increased pulmonary artery 

pressure in secundum type of ASD patients in Indonesia, so further 

research needs to be done. Material and Methods: This study is a 

retrospective study using an observational analytical research design with 

cross sectional approach. The data from this study were taken from the 

medical records of ASD patients at the Cardiology and Vascular Department 

of Dr. Soetomo Public Hospital Surabaya. Results: Sex distribution of 

patients with secundum ASD was dominated by female patients with a total 

of 53 people (81.5%), the age distribution of patients was dominated by 

patients in the age group of 20-24 years as many as 18 people (27.7%). 

The most common comorbidities in adult secundum ASD patients were 

hypertension (3.08%) and minor CAD (3.08%). The mean diameter of the 

secundum ASD defect was 28.03±9.57 mm, and the data for the smallest 

defect diameter was 4 mm and the largest was 48 mm. Complications of 

increased PA pressure were dominated by 20 patients with mild PH (30.8%) 

and the mean mPAP pressure was 39.87±19.03. There were no patients 

with Eisenmenger syndrome. Conclusion: There was no correlation 

between patient age and inter-atrial septal diameter with mPAP pressure. 
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Introduction

Defects in the inter-atrial septum or Atrial Septal 

Defect (ASD) is a congenital heart disease (CHD) in 

which there is an opening in the inter-atrial septum, 

thus allowing blood flow from the left atrium to the 

right atrium 
[1]

. ASD is one of the three most 

common types of CHD in the world with a 

prevalence of 1.4 per 1000 live births and 

accounting for 15.4% of the total incidence of CHD 

[2]
. In previous research at Dr. Soetomo Surabaya 

public hospital in June 2016-June 2017, the most 

common type of CHD were ASD as a part of 

acyanotic CHD (64.79%). Complications 

encountered in ASD patients were pulmonary 

hypertension (61.79%), Eisenmenger syndrome 

(1.4%), and death (2.8%) with the highest age 

group being young adults between 17-25 years 
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(28.17%) 
[3]

. Inter-atrial septal defects are generally 

asymptomatic. Patients with ASD are more likely to 

develop other complications such as atrial 

arrhythmias, pulmonary hypertension (PH), right 

congestive heart failure, transient ischemic attacks, 

mitral regurgitation, Eisenmenger syndrome, or 

even no complications 
[4,5]

. 

Pulmonary hypertension (PH) is a pathological 

hemodynamic condition and is defined as an 

increase in mean pulmonary artery pressure >20 

mmHg at rest. Based on the latest classification 

from the World Health Organization (WHO), PH is 

divided into five groups based on the underlying 

mechanism where Pulmonary Artery Hypertension 

(PAH) is classified in group 1 of the five groups 
[6]

. 

PAH is a chronic and progressive disorder that 

causes an increase in pulmonary vascular 

resistance, so that it can cause right ventricular 

failure and eventually lead to death if not treated 

immediately 
[7]

. The number of incidences of PAH 

caused by CHD that is calculated is 2.2 per one 

million population with a prevalence of 15.6 per 

million, 58% of whom have Eisenmenger syndrome 

[8]
. Patients with Eisenmenger syndrome have a 

lower life expectancy, with high mortality in the third 

and fourth decades of life. Ventricular heart failure, 

hemoptysis, pregnancy complications, and stroke 

are common causes of death in Eisenmenger 

syndrome 
[9]

. 

According to Simonneau et al. 
[10]

, PH in ASD 

secundum is related to the size of the inter-atrial 

defect, gender, and age. However, according to 

Ranard et al. 
[11]

, the size of the ASD defect 

diameter was not associated with the presence of 

PH. Based on the different analysis from several 

sources, further research is needed to strengthen 

the previous research. Meanwhile, there are no 

studies that mention the relationship between 

patient age and size of the inter-atrial defect with 

increased pulmonary artery pressure in Indonesia, 

so further research needs to be done. In addition, 

knowing the relationship between patient’s age and 

diameter size of secundum ASD with increased 

pulmonary artery pressure is expected to provide 

an overview of early diagnosis of patients with adult 

secundum ASD so that appropriate treatment can 

be provided to prevent complications. 

Material and Methods 

This study is a retrospective study using an 

observational analytical research design with cross 

sectional approach. The data from this study were 

taken from the medical records at the Cardiology 

and Vascular Department of Dr. Soetomo Public 

Hospital Surabaya between the period of April 2019 

to April 2021. The research sample was taken with 

total sampling method on adult inpatients (>19 

years old) with secundum ASDs who underwent 

right heart catheterization and transesophageal 

echocardiography examination. Patients who do not 

have a completed medical records data were 

excluded. Data analysis was carried out using 

SPSS 25 program. Normality test was performed 

using Kolmogorov-smirnov. If the data has normal 

distribution, correlation test is carried out using 

Pearson correlation test, if the distribution is not 

normal, Spearman correlation test is used. 

Results 

Demographic data of research subjects 

The samples obtained were 70 samples from 

medical record data that met the inclusion criteria, 

but only 65 of them had complete data. From the 65 

data obtained, the distribution of sex was uneven 

where the number of female patients (81.5%) was 

more than that of male patients (18.5%). The age 

distribution of the patients was dominated by 18 

patients (27.7%) in the age group of 20-24 years 

and the average age was 35.3±11.73 years. It was 

found that 11 patients (16.92%) had comorbid 
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diseases. 2 people (3.08%) had hypertension, 2 

people (3.08%) had minor CAD, 1 person (1.54%) 

had hyperthyroidism, 1 person (1.54%) had 

congestive heart failure, 1 person (1.54%) had 

hepatitis B-related hepatic cirrhosis, and 1 person 

(1.43%) had atrial fibrillation. 

 

 

Table 1. Profile of subject characteristics 

Subject 

characteristics 

Type Number of 

patients 

Percentage (%) Mean SD 

Sex Male 12 18,5% - - 

 Female 53 81,5%   

 Total 65 100,0%   

Age 20-24 years 18 27,7% 35,3 ±11,73 

25-30 years 11 16,9%   

31-36 years 7 10,8%   

37-42 years 9 13,8%   

43-48 years 9 13,8%   

49-54 years 7 10,8%   

55-60 years 3 4,6%   

>60 years 1 1,5%   

Total 65 100,0%     

Comorbidity Hypertension 2 3,08% - - 

 Coronary Artery Disease 

(CAD) minor 

2 3,08%   

 Diabetes mellitus 1 1,54%   

 Hyperthyroid 1 1,54%   

 Congestive heart failure 1 1,54%   

 Scoliosis 1 1,54%   

 Pericardial effusion 1 1,54%   

 Hepatic chirrhosis related to 

Hepatitis B 

1 1,54%   

 Atrial fibrillation  1 1,54%   

 Total 11 16,92%   

 

Supportive examination data 

The data of the inter-atrial septal defect size in this 

study were obtained from the results of trans-

esophageal echocardiography. The smallest defect 

diameter 4 mm and the largest 48 mm, the mean 

inter-atrial septal diameter was 28.03±9.57 mm. In 

this study, the mean PA pressure data was 

obtained from the results of the patient's right heart 

catheterization examination which was taken from 

the patient's medical record data.  PH can also be 

categorized into three categories based on the 

results of mPAP, namely mild PH (mPAP 26-40 

mmHg), moderate PH (mPAP 41-55 mmHg), and 

severe (mPAP > 55 mmHg) [12]. In addition, 

patients with increased mPAP between 21-24 

mmHg are categorized as borderline PH, and 

patients with mPAP <20 mmHg are defined as 

patients with normal PH or no PH [13].Based on 
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these results, complications of increased mPAP 

pressure were dominated by patients with mild PH 

as many as 20 (30.8%) and the mean mPAP 

pressure was 39.87±19.03. The minimum value is 

10 mmHg and the maximum is 65 mmHg. There 

were no patients with Eisenmenger syndrome. 

 

 

Table 2. Supportive examination data 

Variable Number of 

patients 

Percentage 

(%) 

Min. 

(mm) 

Max. 

(mm) 

Mean SD 

Diameter defek (mm)   4 48 28,03 ±9,57 

mPAP   10 82 39,87 ±19,03 

 No PH 10 15,4%     

 Borderline PH 5 7,7%     

 Mild PH 20 30,8%     

 Moderate PH 16 24,6%     

 Severe PH 14 21,5%     

 

Normality test 

Based on the results of Kolmogorov-Smirnov 

normality tests, it can be concluded that the 

normality test for the variables of patient age and 

mPAP is not normally distributed. While the 

diameter of defect variable is normally distributed. 

Due to mPAP as the dependent variable is not 

normally distributed, then to determine the 

relationship of the two independent variables with 

mPAP will be analyzed with the Spearman 

correlation test. 

Correlation test 

Table 4 shows the significance value of the 

correlation test between patient age and mPAP of 

0.730 (0.730>0.05). So, it can be concluded that 

the variable age of patients with mPAP pressure is 

not correlated. The results of the Spearman 

correlation test between the inter-atrial septal defect 

diameter variable and mPAP showed a significance 

value of 0.052 (0.052> 0.05), which means that 

there is no relationship between the two variables. 

Table 3. Kolmogorov-Smirnov test 

Normality Test 

 Kolmogorov-Smirnov 

 Statistic df Sig. 

Age 0,121 65 0,02 

Diameter of defect 0,066 65 0,200* 

*This is a lower bound of the true significance 

a. Llliefors Significance Correction 
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Table 4. Spearman correlation test 

Correlations 

   mPAP 

Spearman's Rho Age Correlation Coefficient -0,044 

  Sig. (2-tailed) 0,73 

  N 65 

 Diameter of defect Correlation Coefficient 0,243 

  Sig. (2-tailed) 0,052 

  N 65 

**Correlation is significant at the 0,01 level (2-tailed)  

 

Discussion 

The unequal sex distribution between males and 

females reflects the prevalence of defects at birth, 

which is currently unexplained. It remains unclear 

whether this is related to biological differences 

between males and females, smaller female blood 

vessel sizes, or intrinsic genetic differences 
[14]

. In a 

study conducted in Hungary by Vereczkey et al. 
[15]

, 

the rate of premature birth and low birth weight 

(LBW) infants suffering from ASD secundum was 

higher than that of male infants. In LBW infants, the 

ductus arteriosus is often found to be open or slow 

closing so that blood flows to the left heart through 

the foramen ovale and changes in atrial pressure 

can affect foramen closure. Sex hormones can also 

influence gene expression and their potential to 

alter cellular function. 

Table 4 shows that the significance value of the 

correlation test between the patient's age and 

mPAP shows that the variable age of the patient 

with mPAP pressure is not correlated. In patients 

with ASD, the direction and magnitude of the shunt 

varies and depends on age. As a result of normal 

physiologic changes with aging, the left ventricular 

myocardium tends to become more hypertrophied 

and has less distensibility. Therefore, adults tend to 

have larger shunts with age. This is also the reason 

why there are rarely symptoms in children, but 

patients in young adults
 [16]

 and the fourth/fifth 

decade begin to develop symptoms 
[17]

. 

The results of the Spearman correlation test 

between the inter-atrial septal defect diameter 

variable and mPAP pressure showed that there was 

no relationship between the two variables. This is in 

accordance with the cohort study conducted by 

Ranard et al. 
[11]

 in America it was found that the 

size of the ASD defect was not associated with 

PAH, but PAH occurred independently due to other 

risk factors such as underlying genetic 

factors. Meanwhile, according to Jain and Dalvi 
[18]

, 

with increasing age, the shunt volume through the 

inter-atrial septal defect may increase due to 

increased pressure when filling the left heart due to 

hypertension or ischemic heart disease with or 

without other risk factors. Therefore, in the elderly, 

small anatomic defects can cause a significant 

shunt that causes the right ventricle (RV) to 

overload. The right ventricle is a major determinant 

of functional status and prognosis in PAH 
[19]

. This 

is different from what was found in this study, where 

there was no correlation between patient age and 

increased mPAP pressure where mPAP pressure 

was one of the criteria for diagnosing PAH. 
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Conclusion 

Based on an observational analytical study, it was 

concluded that the sex distribution of adult ASD is 

dominated by female. Moreover, the age 

distribution of adult secundum ASD is dominated by 

young adult (20-24 years). Meanwhile, the most 

common comorbidities of adults with secundum 

ASD are hypertension and minor CAD. It was also 

found that there were no patients with Eisenmenger 

syndrome and the most common complication of 

increased mPAP pressure is mild PH. There was no 

correlation between patient’s age and Mpap, and 

there was also no correlation found between the 

diameter of the inter-atrial septal defect with mPAP. 

Acknowledgement 

The authors thank all parties involved in the making 

of this research. 

References 

1. Kumar V, Abbas A, Aster J. Buku Ajar Patologi 

Dasar. 10th ed. Singapura: Elsevier; 2018. 

2. Liu Y, Chen S, Zühlke L, Black GC, Choy MK, 

Li N, et al. Global birth prevalence of 

congenital heart defects 1970-2017: Updated 

systematic review and meta-analysis of 260 

studies. Int J Epidemiol 2019;48:455–63. 

https://doi.org/10.1093/ije/dyz009 

3. Putri IS. Profil Penyakit Jantung Bawaan (PJB) 

di SMF Kardiologi dan Kedokteran Vaskular 

RSUD Dr. Soetomo periode Juni 2016-Juni 

2017. Universitas Airlangga, 2018. 

4. Menillo AM, Lee LS, Pearson-Shaver AL. Atrial 

Septal Defect. In: StatPearls [Internet] 2020. 

https://pubmed.ncbi.nlm.nih.gov/30571061/ 

5. Nagre S. Atrial Septal Defect: Management 

Approach in Children. Ann Woman Child Heal 

2016;2:L3-4. 

6. Prins KW, Thenappan T. WHO Group I 

Pulmonary Hypertension: Epidemiology and 

Pathophysiology. Cardiol Clin 2016;34:363–74. 

https://doi.org/doi:10.1016/j.ccl.2016.04.001. 

7. Hohsfield R, Archer-Chicko C, Housten T, 

Harris Nolley S. Pulmonary arterial 

hypertension emergency complications and 

evaluation: Practical guide for the advanced 

practice registered nurses in the emergency 

department. Adv Emerg Nurs J 2018;40:246–

59. 

https://doi.org/10.1097/TME.00000000000002

10. 

8. Pascall E, Tulloh RMR. Pulmonary 

hypertension in congenital heart disease. 

Future Cardiol 2018;14:369–75. 

https://doi.org/10.2217/fca-2017-0065. 

9. Basit H, Wallen T, Sergent B. Eisenmenger 

Syndrome. In: StatPearls [Internet] 2021. 

https://www.ncbi.nlm.nih.gov/books/NBK50780

0/ 

10. Simonneau G, Galiè N, Rubin LJ, Langleben 

D, Seeger W, Domenighetti G, et al. Clinical 

classification of pulmonary hypertension. J Am 

Coll Cardiol 2004;43:S5–12. 

https://doi.org/10.1016/j.jacc.2004.02.037. 

11. Ranard LS, Mallah W El, Awerbach JD, 

Abernethy A, Halane M, Qureshi AM, et al. 

Impact of Pulmonary Hypertension on Survival 

Following Device Closure of Atrial Septal 

Defects. Am J Cardiol 2019;124:1460–4. 

https://doi.org/10.1016/j.amjcard.2019.07.042. 

12. Julliard WA, Meyer KC, De Oliveira NC, Osaki 

S, Cornwell RC, Sonetti DA, et al. The 

presence or severity of pulmonary 

hypertension does not affect outcomes for 

single-lung transplantation. Thorax 

2016;71:478–80. 

https://doi.org/10.1136/thoraxjnl-2015-207354. 

 

https://doi.org/10.1136/thoraxjnl-2015-207354


Cardiovascular Cardiometabolic Journal (2022); 1: 15-21 
 
 

 21 
March 2022 | Vol 1 | Article 3 

13. Simonneau G, Montani D, Celermajer DS, 

Denton CP, Gatzoulis MA, Krowka M, et al. 

Haemodynamic definitions and updated clinical 

classification of pulmonary hypertension. Eur 

Respir J 2019;53. 

 https://doi.org/10.1183/13993003.01913-2018. 

14. Engelfriet P, Mulder BJM. Gender differences 

in adult congenital heart disease. Netherlands 

Hear J 2009;17:414–7.  

https://doi.org/10.1007/BF03086294. 

15. Vereczkey A, Kósa Z, Csáky-Szunyogh M, 

Gerencsér B, Czeizel AE. Birth outcomes of 

cases with conotruncal defects of heart - A 

population-based case-control study. J Matern 

Neonatal Med 2015;28:416–21. 

https://doi.org/10.3109/14767058.2014.918598 

16. Adiele D, Arodiwe I, Chinawa J, Eze J, 

Gouthami V, Murthy K, et al. Atrial septal 

defects: Pattern, clinical profile, surgical 

techniques and outcome at Innova heart 

hospital: A 4-year review. Niger Med J 

2014;55:126. 

https://doi.org/10.4103/0300-1652.129642 

17. Sommer RJ, Hijazi ZM, Rhodes JF. 

Pathophysiology of congenital heart disease in 

the adult part I: Shunt lesions. Circulation 

2008;117:1090–9. 

https://doi.org/10.1161/CIRCULATIONAHA.10

7.714402. 

18. Jain S, Dalvi B. Atrial septal defect with 

pulmonary hypertension: When/how can we 

consider closure? J Thorac Dis 

2018;10:S2890–8. 

https://doi.org/10.21037/jtd.2018.07.112 

19. Ryan JJ, Archer SL. The Right Ventricle in 

Pulmonary Arterial Hypertension: Disorders of 

metabolism, angiogenesis and adrenergic 

signaling in right ventricular failure 

2014;115:176–88. 

https://doi.org/10.1161/CIRCRESAHA.113.301

129. 


