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Abstract

Background: Congenital heart disease is the leading cause of death in infants related to birth defects and can cause
chronic defects [1]. The most common complication is pulmonary hypertension (PH). The worst manifestation of PAH is
Eisenmenger syndrome. If it has manifested into Eisenmenger syndrome, the defect in CHD cannot be corrected [2,3].
Research on the characteristics of PAH in CHD needs to be known for better treatment.

M ethods: Thisis adescriptive study in pediatric patients with acyanotic congenital heart disease. In this research we used
medical records. Data analysis was carried out descriptively.

Results: The results of this study showed that the prevalence of PAH was 7.08%, and most of the patients were toddlers
(33 patients or 57.9%) and female (38 patients of 66.7%). The most common diagnosis of CHD lesions was ASD, found
in 19 patients (33.3%). Most patients came with severe PAH conditions. Pharmacological therapy in the form of sildenéfil
was mostly given. The most common symptoms were shortness of breath and murmurs on physical examination. There
was no relationship between intervention variables, pharmacological therapy, and mortality and between diagnosis of
CHD and severity of PAH.

Conclusion: Although the prevalence of PAH was not high in this study, the mortality rate was quite high. It is necessary
to educate the parents of patients with congenital heart disease so that further complications can be prevented early on. It
is aso necessary to make services better to improve the nutritional status of patients. Pharmacologica therapy and
intervention measures need to be reviewed and improved to reduce mortality in patients.

Keywords : pulmonary hypertension;pulmonary arterial hypertension, ; congenital heart defect ; acyanotic ; pediatric.

1. Main text
1. Introduction

Congenital heart disease is the leading cause of death in infants related to birth defects, and it may result in
chronic defects. It has caused Indonesia to incur high treatment costs. The incidence of this disease is
estimated at up to 43,200 cases out of 4.8 million live births (9:1000 live births) annually. The most common
type of CHD is left-to-right shunt acyanotic CHD. If not immediately corrected, it will cause complications,
which are often found in the lungs. Complications of left-to-right shunt acyanotic CHD include pulmonary
hypertension (HP) [4,5]

In Indonesia, it is estimated that there are 25,000 patients who have pulmonary hypertension [6]. The
prevalence of HP caused by CHD is 5% to 10% in adult patients. In children, HP occursin 2 to 16 cases per
one million children [7]. The research conducted by RSUP Dr. Sardjito revealed that as many as 77.1% of
1,102 patients had pulmonary hypertension [8]. Pulmonary hypertension is classified into five groups based on
its pathophysiology, etiology, clinical features, hemodynamic characteristics, and therapeutic management.
Pulmonary hypertensionin CHD is classified as pulmonary arterial hypertension.
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Pulmonary arterial hypertension in pediatric patients is rare. In pediatric cases, it is commonly found in
patients who are with CHD, especially acyanotic CHD with septal defects [9,10]. Pulmonary arterial
hypertension, if not treated immediately, can cause pressure to increase, leading to a right-to-left shunt
reversion in a condition known as Eisenmenger syndrome. Eisenmenger syndrome is the most severe form of
pulmonary arterial hypertension. In Indonesia, especially in the province of Y ogyakarta, in 2018, it was found
that 68.7% of 800 patients had PAH and Eisenmenger syndrome at a young age. If Eisenmenger syndrome
manifestation has started, the defect in CHD cannot be corrected and it will even require an intervention in the
form of heart-lung organ transplantation [2,3].

It is necessary to conduct research to determine the characteristics of pediatric patients with pulmonary
arterial hypertension, especialy in the city of Surabaya. Through this study, the characteristics of pulmonary
arterial hypertension in pediatric patients with left-to-right shunt acyanotic CHD in need of a surgical
intervention were investigated, which included basic characteristics, degree of PAH, clinical symptoms,
physical examination, and prevalence of PAH. Patient mortality rate and the relationship between several
variables were also examined.

2. Materialsand M ethods

Research with retrospective descriptive method was conducted at RSUD Dr. Soetomo Surabaya using the
medical records of patients from the pediatrics department registered from January to December 2019. The
population of this study was all acyanotic congenital heart disease patients aged 0-18 years with pulmonary
arteria hypertension at RSUD Dr. Soetomo Surabaya in the time frame from January to December 2019. The
inclusion criteria set for this research were patients aged 0 to 18 years and having left-to-right shunt acyanotic
CHD. Meanwhile, patients with cyanotic congenital heart disease obstructive lesions and incomplete medical
record data were excluded.

Each patient’s information regarding basic characteristics, nutritional status, diagnosis of acyanotic
congenital heart disease, pulmonary arterial hypertension degree, pharmacological therapy, intervention
measures, and accompanying diseases as well as information on patient mortality after receiving treatment
was collected from medical records.

3. Results

There were a total of 804 children with acyanotic congenital heart disease. The incidence of acyanotic
CHD without PAH well exceeded that of acyanotic CHD with PAH (747 patients vs 57 patients, or 92.91% vs
7.08%).

Table 1. Basic Characteristics of Patients

Characteristics N (57) %
Age

Toddler <5 years 33 57.9
Child 19 333
Teen 5 8.8
Sex

Male 19 333
Female 38 66.7
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Diagnostic of Acyanotic CHD

ASD 19 33.3
VSD 17 29.8
PDA 4 7.0
AVSD 1 18
ASD & VSD 7 12.3
VSD & PDA 4 7.0
ASD & PDA 2 35
ASD, VSD, & PDA 3 53
Degree of Pulmonary Hypertension

Mild 8 14.0
Moderate 11 19.3
Severe 38 66.7
Nutritional Status

Age<5y.o

Severely wasted 11 19.3
Woasted 8 14
Normal 10 10
Overweight 2 35
Obese 2 35
Age>5y.o.

Severely thin 6 10.5
Thin 6 10.5
Normal 11 19.3
Obese 1 1.8

According to Table 1, under-five acyanotic congenital heart disease patients with pulmonary artery
hypertension were most commonly found at RSUD Dr. Seotomo Surabaya in the period January—December
2019, and female patients outnumbered their male counterparts (38 patients or 66.7%). The most common
type of left-to-right shunt acyanotic congenital heart disease found in the patients was atrial septal defect (19
patients or 33.3%). From observation it was also found that some patients were diagnosed with more than one
type of congenital heart disease: 2 patients (3.5%) were diagnosed with ASD and PDA, 4 patients (7%) with
VSD and PDA, 7 patients (12.3%) with ASD and VSD, and 3 patients (5.3%) with all the three of ASD, VSD,

and PDA.

Most of the patients (38 patients or 66.7%) were found to have a severe degree of disease. We tried to
identify the relationship between degree of PAH and diagnosis of congenital heart disease, but we found no

relationship between the two variables.

Tabel 2. Clinical symptoms

Symptoms
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Breathlessness 34 59.6
Cough 22 38.6
Fever 20 35.1
Shortness of breath during activity 6 105
Cyanosis during activity 6 105
Loss of weight 6 105
Cyanosis 5 8.8
Cold 4 7
Vomit 4 7
Pale 2 35
Seizure 2 35
Blue from birth 1 18
Angina 1 18
No symptoms 8 14

From Tabel 2 we can see that the five clinica symptoms often found in patients were breathlessness,
cough, fever, shortness of breath when doing strenuous activities, and cyanosis when doing activities.
However, there were 8 patients (14%) who came to the hospital without any clinical symptoms.

Tabd 3. Physical Examination

Physical N (%)
Murmur 29 (50.9)
Thorax retraction 22 (38.6)
Dyspnea 13 (22.8)
Anemia 11 (19.3)
Ronchi 8 (14)
Gallop 6 (10.5)
Delirium consciousness 5(8.8)
Cyanosis 4(7)
Icterus 3(5.3)
Clubbing finger 2(35)
Stridor 1(1.8)
Nostril breath 1(1.8)
Acra Cyanosis 1(1.8)
Wheezing 1(1.8)
Hepatomegaly 1(1.8)
Normal 15 (26.3)
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The three most common results of physical examination were murmurs, thoracic retractions, and dyspnea.
Murmurs were present in 29 patients (50.9%), followed by thoracic retractions in 22 patients (38.6%) and
dyspneain 13 patients (22.8%). Nonetheless, in 15 patients (26.3%) the results were within normal limits.
Tabel 4. Co-morbidities

Co-morbidities N %
Pneumonia 16 28.0
Rheumatic Heart Disease 9 15.8
Acute Kidney Failure 2 35
Asthma 1 18
Hypothiroid 1 18
Atrial Fibrilation 1 18
Down Syndrome 1 18
Hydrocephalus 1 18
Acutetonsilitis 1 18
Umbilical Hernia 1 18
Atresia& Stenosis Rectum 1 1.8
Cellulitis& Lymphangitis 1 18
Hepatitis 1 1.8
Without co-morbidities 27 47.4

The most common co-morbidity was pneumonia, which occurred in 16 patients (28%), followed by
rheumatic heart disease in 9 patients (15.8%). Patients without co-morbidities were also found quite a lot,
numbering 27 (47.4%).

Tabel 5. PAH Spesific Treatment

Drug N %
Sildenafil 34 59.6
PAH Spesific Therapy Sildenafil +Dorner 3 5.3
Dorner 1 18
No Medication 19 333
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Patients coming to the hospital were treated in either of two ways, namely pharmacological drugs and
intervention.

Based on Table 5, it was found that of a total of 57 patients most were given sildenafil pharmacological
therapy (34 patients or 59.6%). Three patients received a specific combination therapy for PAH of sildenafil
and Dorner (35.1%) and one other (1.8%) received a specific therapy for HAP of Dorner. Another 19 patients
were not treated for pulmonary arterial hypertension.

Tabel 6. Heart Failure Symptoms Treatment

Drug N %
Furosemid 20 35.1
Spironolakton 16 28.1
Heart Failure Symptoms ~ 2190Xin 3 >.3
Therapy Dobutamin 3 5.3
Lisionapril 19 33.3
Captopril 4 7
Bisoprolol 1 18

According to Table 6, some patients received a drug therapy for symptoms of heart failure. The therapy
given is not only of one type of drug. The most frequently administered drugs were furosemide (in 20 patients
or 35.1%), lisionapril (in 19 patients or 33.3%), and spironolactone (in 16 patients or 28.1%).

Tabel 7 Intervention Procedure

I ntervention Procedure N %

Yes 23 40.4
No 34 59.6
Tota 57 100
Intervention Procedure N %

Transcatheter 8 34.8
Surgical Operation 11 47.8
Transcatheter & Surgical Operation 4 174
Total 23 100

According to Table 7, most acyanotic congenital heart disease pediatric patients with PAH did not receive
any intervention (34 patients or 59.6%), while 23 patients (40.4%) did.

The intervention given could be in the form of transcatheter (in 8 patients or 34.8%) or surgery according
to the diagnosis of congenital heart disease (in 11 patients or 47.8%). Another 4 patients (17.4%) received
both interventions.
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A total of 45 patients came home alive, 27 of whom (47.3%) lived without correction in their heart and 18
(31.6%) did with recovery after being given intervention measures for their congenital heart disease.
Meanwhile, 12 other patients (21.1%) died.

We tried to find a correlation between intervention procedure in patients and mortality, but we found no
relationship between the two. It was also found that there was no correlation between the administration of
pharmacological therapy and mortality.

4. Discussion

The incidence of pulmonary arterial hypertension in acyanotic CHD was 7.08%. A similar number was also
found in a study in the Netherlands, in which the incidence of PAH in adult CHD patients was found to be
4.2% [11]. Meanwhile, the research at RSUD Dr. Moewardi Surakarta showed that the incidence of PAH in
children with acyanotic CHD was 56.7% [12].

4.1. Basic Characteristics

Most patients were at the age of under 5 years (33 patients or 57.9%). A similar case was also found
by Vongpatanasin et a. [13], where 80% of PDA and VSD patients devel oped Eisenmenger syndrome, which
is the most severe manifestation of PAH, in infancy. In Y ogyakarta province it was found that 68.7% of 800
patients had PAH and Eisenmenger syndrome at a young age [3]. This finding could be because the diagnosis
of CHD isusually madein childhood at 1 week to 1 month early in life [14].

In this study, the data obtained showed that of 57 left-to-right acyanotic CHD pediatric patients with
PAH, 38 were female (66.7%) and 19 were male (33.3%). Other research also showed that pulmonary arterial
hypertension is always found in more women than men. PAH in CHD was found in 60% of female patients
[10]. In the UK and USA, female PAH patients made up 70% and 80% of al patients, respectively. There is
also a general consensus that women are at a greater risk for PAH based on research that showed that the ratio
of women to men in PAH group was 3:1 [15,16]. Several theories that are thought to be associated with the
high incidence of PAH in left-to-right shunt acyanotic CHD in women are BMP, spontaneous closure of the
defect, and biologic artery diameter [17].

ASD diagnoses were more common in child patients with pulmonary arterial hypertension than VSD. This
isin contrast to that found by Pascall in the UK. He found that pulmonary artery hypertension was the most
common in VSD congenital heart disease [10,14]. In this study several patients were found to be with more
than one diagnosis. For instance, seven patients were diagnosed with ASD and VSD at once. The same thing
was also found in China, in which 10 out of 56 patients had more than one diagnosis of CHD. Six of those 10
were discovered to have both ASD and VSD [18]. More ASD cases were found in this study probably
because ASD tends to be asymptomatic. Therefore, ASD was undetected at an early stage and only found
when complications occurred. These complications included pulmonary arterial hypertension [19].

PAH was mostly found in patients at a severe degree (38 patients or 66.7%). This could be because 16 of
the 57 patients also had more than one type of septal defect, which of course would result in greater right-to-
left heart blood flow. The size of the defect affected the degree of PAH, in which case large defects in ASD
would result in a severe degree of PAH [10].

Good nutritional status (normal) was mostly found in patients aged 5-18 years, while poor nutritional status
(severely wasted) was mostly found in patients at the age of 0-5 years. The same thing was also found in
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Enugu and a previous study conducted at RSUD Dr. Soetomo Surabaya in 2012: pulmonary arteria
hypertension increased the risk for wasting in CHD and caused lower heights and weights in pediatric patients
than when PAH is non-existent [20,21]. Infants have a higher risk of developing malnutrition [22]. Patients
aged over 5 years may have received early intervention so that malnutrition can be prevented [21].

4.2. Clinical Symptoms

The most common clinical symptom found in this study was shortness of breath, which could be due to a
co-morbid disease that was mostly found in the patients in this study, namely pneumonia. This co-morbid
disease was found in 16 patients. Shortness of breath was also found in Abassia Chest Hospital in Egypt [23].
Research in Turkey found the same symptoms with 52% of WHO FC |11 because of shortness of breath [8,24].

4.3. Physical Examination

In this study at RSUD Dr. Soetomo Surabaya, the 3 most common results found were murmurs, retractions
on the thorax, and no physical abnormalities. Murmurs are sounds caused by turbulence in the blood flow in
the heart. In pulmonary arterial hypertension there is regurgitation of the tricuspid valve due to right
ventricular dilatation. This dilation is caused by the right ventricle not having enough pressure to push blood
into the lungs which have too high a pressure [25,26]. This correlates with the findings of this study, that most
of the patients had severe pulmonary arterial hypertension.

The retractions of the thorax were found to be due to difficulty in breathing, which was a clinical symptom
in 38 patientsin this study; this symptom urged the use of the chest musclesto help breathe [27].

4.4, Co-morbidities

In this study, the most common co-morbidity found in patients was pneumonia (in 16 patients). In addition,
the number of patients without co-morbidities was also found to be quite large (27 patients). The same thing
was also found in RSUP Dr. Djamil in Padang and RSUP Dr. Hasan Sadikin in Bandung: pneumonia was the
most common co-morbidity found in congenital heart disease. Lung infections in patients can be due to
mal nutrition [5,28], which is also quite common in this study. Malnutrition in patients can increase the risk of
infection and death [22].

4.5. PAH Spesific Treatment

Patients in this study received specific PAH therapy and treatment for symptoms of heart failure. The
specific therapy often given is sildenafil. The same thing was aso found in Poland, in which sildenafil was the
most widely used [29]. The use of sildenafil in CHD children with PAH can increase oxyhemoglobin
saturation and exercise capacity without significant side effects. In addition to providing minimal side effects,
sildenafil is aso sold for an affordable price. In a study of 25 children with PAH associated with chronic lung
disease (including bronchopulmonary dysplasia, CHD, PPHN, and pulmonary hypoplasia), 88% showed
improvement in echocardiographic measurements of pulmonary hypertension (HP) after a mean duration of
sildenafil treatment of 40 days[30,31].
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4.6. Intervention Procedure

Most of the patients did not receive any intervention. Performing surgery on patients with pulmonary
arterial hypertension has risks. In this study where many patients came with severe PAH, there was arisk of a
pulmonary hypertension crisis after surgery, which could accelerate the disease progression and the onset of
right ventricular failure [32,33]. This reason might underlie why in this study left-to-right shunt acyanotic
CHD patients with PAH more often did not receive any intervention.

Forty-five patients were discharged alive after receiving treatment from RSUD Dr. Soetomo Surabaya, 18
of whom recovered after receiving intervention. Meanwhile, 12 other patients died. Congenital heart disease
with pulmonary arterial hypertension has a worse prognosis. The mortality rate in PAH-CHD is said to be
quite high and has been reported more frequently than other etiologies of PAH [33]. Based on observations of
medical records, patient deaths can be caused by either of the following two things: heart failure and septic
shock.

5. Conclusion

In conclusion, this study provides information on the characteristics of acyanotic congenital heart disease
pediatric patients with PAH at RSUD Dr. Soetomo Surabaya Indonesia from January to December 2019,
especialy those aged 0 to 18 years. Toddler, female patients with a severe degree of PAH and ASD defect
were the most common patients. Most under-five patients had poor nutritional status, while many of those
aged 5-18 years had good nutritional status. The most common symptoms were shortness of breath and
murmurs on physical examination. Sildenafil was widely used, but intervention procedure was mostly not
given. Although the prevalence of PAH-CHD in this study was not high, the mortality rate was quite high. Itis
considered necessary to conduct further research on pulmonary arterial hypertension in congenital heart
disease involving a longer period of time using primary data and cross-sectional analytical methods. It is also
necessary to educate the parents of patients with congenital heart disease so that further complications can be
prevented early on as well as to make services better to improve the nutritional status of patients.
Pharmacological therapy and intervention measures need aso to be reviewed and improved to reduce
mortality in patients.
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