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ABSTRACT

Background: Rubella is an acute viral disease that often attacks vulnerable children and young adults throughout
the world. Even though it only causes mild clinical illness, concern in the health world arises from its teratogenic
potential resulting in congenital rubella syndrome (CRS). The most common abnormalities of CRS are hearing loss
or deafness, eye defects and congenital heart defects. Purpose: To determine the profiles of age and sex in
congenital rubella syndrome patients with congenital heart disease in Dr Soetomo Regional Public Hospital for the
period of 2016-2018. Methods: This type of research was a descriptive study by collecting data on the age and sex
in congenital rubella syndrome patients with congenital heart disease in Dr Soetomo Regional Public Hospital
retrospectively through medical records of patients for the period of 2016-2018. Results: The most age group of
congenital rubella syndrome patients with congenital heart disease in Dr Soetomo Regional Public Hospital for the
period of 2016-2018 was the toddler (0-<5year), whereas sex group was the same in number.
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INTRODUCTION

Rubella is an acute viral disease that frequently affects susceptible children and young adults around the
world. Although the symptoms maybe mild clinically, but it has a potential teratogenic side effect during
pregnancy which causes congenital rubella syndrome (CRS). Rubella infection can cause multiple abnormalities
in the fetus, up to 90% of cases, and may result in miscarriage or stillbirth since before conception to the first 8-
10 weeks of pregnancy. After 18 weeks, risk of congenital rubella syndrome is low. The most common
abnormalities are hearing loss and deafness, eye defects and congenital heart defects®.

One of the abnormalities in congenital rubella syndrome is congenital heart disease. Congenital heart
disease is an abnormality in the structure or function of the heart circulation that occurs at birth. This
malformation usually occurs as a result of changes in the normal structure during the development of embryo. It
is closely related to the underlying genetic disorders, either directly related to the environment or the result of
the interaction between multifactorial genetics and the environment(®.

Until 2019, the profile of congenital rubella syndrome syndrome with congenital heart disease in Dr.
Soetomo Regional Public Hospital, Surabaya, has not been studied much so it is necessary to conduct research
to be used as a reference in congenital syndrome syndromes, especially those related to the manifestations of
congenital heart disease.

The aim of this study was to evaluate profile of age and sex of congenital rubella syndrome patients with
congenital heart disease in Dr. Soetomo Regional Public Hospital, Surabaya.

METHODS

This was a descriptive study which collecting data on the age and sex of congenital rubella syndrome
patients with congenital heart disease in Dr. Soetomo Regional Public Hospital, Surabaya, retrospectively
through patient’s medical records from 2016 until 2018.

The study samples were all patients with congenital rubella syndrome who suffered from congenital heart
disease aged 18 years and under which were treated in outpatient clinics of Eye, ENT (Ear, Nose Throat), and
Children's Health Sciences at Dr. Soetomo Regional Public Hospital, Surabaya, for the period of 2016 to 2018.

The study variables were age and sex. Age is the time span measured from birth to the first visit at Dr.
Soetomo Regional Public Hospital based on medical records. Ages are grouped based on the classification of the
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Indonesian Ministry of Health (2009) into under five (0-5 years), children (6-11 years), adolescents (12-18
years), using an ordinal scale. sex, male and female, biologically from birth according to medical records, using
a nominal scale.

This study was carried out from the Medical Records from the outpatient clinics of Eye, ENT, and
Pediatrics at Dr. Soetomo Regional Public Hospital, Surabaya, from May 2019 to May 2020. Data was collected
from medical records in data collection sheets, which were carried out on working days and hours. The data was
presented in tabular form and analyzed descriptively.

RESULTS
Age

Based on the distribution table 1, patients with congenital rubella syndrome with congenital heart disease
were mostly found in the under five age group (0 - <5 years), namely 28 patients (87.5%), while the frequency
of children were the lowest, namely 4 patients (12.5%). There were no adolescents (12-18 years) patients.

Table 1. Age distribution of congenital rubella syndrome patients with congenital heart disease

Age Frequency Percentage
Toddler (0 -5 years) 28 87.5
Children (5 -11 years) 4 12.5
Adolescent (12 —18 years) 0 0.0

Sex

Based on table 2, patients with congenital rubella syndrome with congenital heart disease were admitted
to Dr. Soetomo Regional Public Hospital had the same distribution between women and men. Of the total 32
patients, 16 patients (50%) were female, while 16 were male (50%).

Table 2. Sex distribution of congenital rubella syndrome patients with congenital heart disease

Sex Frequency Percentage
Male 16 50
Female 16 50
DISCUSSION

Age

Many studies on CRS have been carried out both in Indonesia and internationally. Study at Dr. Sardjito
Hospital, Yogyakarta identified cases of CRS in infants aged <1 year, obtained 7 out of 11 (63.6%) aged 1-5
months®. Whereas a study in South Africa reported the age of diagnosis for CRS ranged from 0 - 11 months
with the majority of cases diagnosed at 4 weeks after delivery®. Studies at the Gondar University Referral
Hospital show mostly (66.7%) occur in infants aged 1-5 months®. Internationally, several countries have
conducted national surveillance. Based on the 2016-2018 surveillance about CRS in India, the mean age of
laboratory-confirmed infants was 3.7 months®. While the CRS surveillance in 5 countries in Africa showed that
most (43%) were aged 6-11 months while 21 of them were newborns(). The Spanish national surveillance from
1997-2016 showed that most of the diagnoses were made in the first month after birth®. Of all the results of the
study and surveillance, none of them showed age of the first diagnosis more than 5 years old, while our results
mentioned 4 patients (12.5%) aged 5-11 years. This can occur due to several things, such as different age
exclusion inclusion criteria. In addition, the operational definition of age in our study was the age of the first
visit at Dr Soetomo Regional Public Hospital which may had been already diagnosed at a previous health
service.

The previous theory explained that the signs and symptoms of CRS started at birth or more prominent as
the child grows. Some signs were seen at neonate, as well as several other disorders appear after the age of 2
years®, until the age of 4 years. Whereas late onset CRS can manifest as diabetes, thyroid dysfunction, and
visual or neurological abnormalities®. The results of this study supported the results of our study where CRS
patients with CHD were mostly found in the under-five age group (0 - <5 years), namely 28 patients (87.5%).

Diagnosis made from newborns when the tissue damage had occurred intrauterine®. As infants approach
1 year of age, laboratory confirmation becomes more difficult because negative rubella test results do not
exclude CRS®. IgM antibodies were sometimes found up to 1 year of age, and the persistence of IgG antibodies
beyond 6 months of age has been detected. However, many cases were diagnosed in specialist clinics when
the children were over 1 year old age™. In our study, children group of age patients with SRK with CHD had a
lower frequency than under five group, namely 4 patients (12.5%).
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Study on CHD had been widely conducted and showed results similar to ours. Previous studies at RSUD
Dr. Soetomo regarding Asianotic CHD showed the largest group of 179 patients (72.47%) aged under five (0 -
<5 years), 47 (19.03%) patients with children, and 21 patients (8.50%) adolescents®?. A study at Sardjito
Hospital, Yogyakarta showed 78% of cases of children ranging in age 0 days to 17 years (2.7 + 4.4 years)®9,
Study at Dr. M. Djamil Central Public Hospital, Padang, showed an average age of 1 month until 1 year?.
Studies at the Lagos State Teaching Hospital, Nigeria showed an age range of 2 days to 35 years with a mean of
32.50 + 48.06 months®?,

CHD generally caused clinical symptoms early in life. These signs and symptoms could be found from
birth, such as recurrent respiratory infections and difficulty of gaining weight, a minimal one, which could
not be detected until adulthood. The difference in the age of diagnosis of CHD patients depend on the type
and complexity of the disorder®®. In developed countries, the diagnosis of CHD was carried out during the
prenatal or neonatal period. Delayed diagnosing was often caused by human resources and limited diagnostic
services. It caused patients over 5 years of age were still found in our study.

Study on CRS with CHD was also carried out. A systematic review also stated that CHD found mostly in
children aged 2 years and under (26-80%) than a study that reported children over 2 years (4-55%) of all CRS
cases®™). In Dr. Soetomo Regional Public Hospital, a comparative study had not been conducted between the
ages of CRS sufferers with or without CHD until now.

Sex

The results of various previous studies on CRS showed a male predominance. The 2016-2018 Indian
CRS surveillance was dominated by men as many as 377 children (58.5%)®. The Spanish CRS surveillance
from 1997-2016 was dominated by males as many as 14 cases (63.6%)®. A study at the Felege-Hiwot
Reference Hospital, Gondar University, shows a male sex dominance of 55.6%®). Whereas the study in South
Africa was predominantly male, namely 51 out of 86 cases (59%)®..

During infancy and childhood, the severity and prevalence of viral infections were generally higher in
males. However, female reported stronger humoral and cellular immune responses to infection or antigenic
stimulation. This strong level of immunity could be beneficial in protecting and clearing pathogens but the
negative effect was increasing immunopathology of certain infectious diseases®®). The mechanisms underlying
sex differences in immune responses were related to hormonal differences, genetic and epigenetic regulation,
and microbiome®”. For example, there was an intermittent surge of sex steroid hormones during infancy that
affects immune response especially the balance of T-helper 1/ T-helper 2 cytokines. Testosterone, progesterone,
and estradiol modulate lymphocyte, dendritic cell and macrophage function. Testosterone has an
immunosuppressive effect in reducing the secretion of interferon (IFN) y and interleukin 4 in T cells. Estrogens
can increase the Th1 cellular immune response at low doses and increase Th2 response and humoral immunity
at high concentrations®. In addition, female known to have a higher antibody response to the vaccine. After the
rubella vaccination, the protective antibody response of female can reach two times higher than male. In several
other vaccines, the cellular immunity was higher in women®?,

On the other hand, various studies on CHD are predominantly female. Asianotic CHD study at Dr.
Soetomo General Public Hospital showed that 133 patients (53.85%) were female?. Studies at Djamil General
Hospital, Padang also show female predominance in 2012 and 2015, 51% and 61.8%, respectively®218), A study
at Sardjito Hospital, Yogyakarta showed the female predominance as much as 60%%. A study at the Lagos
State University Teaching Hospital showed a male to female ratio of 1: 1.1¢9),

Several factors can explain the predominance of female sex in CHD. Female has smaller artery diameter,
as well as higher risk for endothelial dysfunction of blood vessels than male. Both of them support the
occurrence of pulmonary artery hypertension which can further lead to congenital heart disease. In addition,
spontaneous closure of the septal defect is more common in male. Therefore, the previous research at RSUD Dr.
Soetomo also showed the dominance of female sex in atrial and ventricular septal defects9.

Finally, male dominance in CRS, female dominance in CHD, as well as the equal number of CRS with
CHD were the base of our results which showed that CRS patients with CHD treated at Dr. Soetomo General
Public Hospital had the same sex distribution between male and female.

CONCLUSION

Based on the results and discussion, two conclusions were drawn. First, the age group of patients with
congenital rubella syndrome with congenital heart disease in the Dr. Soetomo Regional Public Hospital from
2016 to 2018 was mostly under five (0 - <5 years) age group, namely 28 patients (87.5%). Second, the sex of
patients with congenital rubella syndrome with congenital heart disease in the Dr. Soetomo Regional Public
Hospital for the period of 2016-2018 was equal both men and women, respectively (50%).
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