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Abstract

Background: Neonatal hyperbilirubinemia or neonatal jaundice is a common disorder and considered as
one of the main problems in neonatal period worldwide with high incidence, especially in Asia and Southeast
Asia region. This study was conducted to determine the characteristics of neonatal hyperbilirubinemia
including the prevalence and frequency of neonatal hyperbilirubinemia causes at Dr. Hasan Sadikin General
Hospital in 2012.

Methods: This descriptive study was conducted at Dr. Hasan Sadikin General Hospital using the cross-
sectional method. Four hundred and twenty five cases of neonatal hyperbilirubinemia in hospitalized and
outpatients, from 1 January to 31 December 2012 were included in this descriptive study.

Results: The prevalence of neonatal hyperbilirubinemia was about 4.08%. Causes were identified in
95 cases and the most common cause of neonatal hyperbilirubinemia during this period of time was
physiological causes (23.2%). Other causes included neonatal hepatitis (14.7%), other hemolytic causes
(13.7%), infection (12.6%), ABO incompatibility (11.6%) and breastfeeding (11.6%).

Conclusions: Neonatal hyperbilirubinemia cases are common and remain as one of the neonatal problems in
Dr. Hasan Sadikin General Hospital, thus prevention and proper management of neonatal hyperbilirubinemia
should be implemented.
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Introduction

Neonatal hyperbilirubinemia or neonatal
jaundice is a condition cause by an elevation
of the serum bilirubin level.'* It is common
and considered as one of the main problems
in neonatal period worldwide with high
incidence, especially in Asia and Southeast
Asia region.?*

In the course of this disorder, severe
neonatal hyperbilirubinemia can cause acute
bilirubin encephalopathy, with deafness
and other permanent neurodevelopmental
abnormalities due to brain toxicity of bilirubin
occurrence.>®

Neonatal hyperbilirubinemia can be
classified into physiologic jaundice and
pathologic cause of jaundice.” Determination
of pathologic causes is pursued when the
time and course of jaundice are significantly

different from that of physiologic jaundice, by
using laboratory tests.?

The number of neonatal hyperbilirubinemia
cases is much lower in developed countries
than in the developing countries.”® There were
a few studies conducted in Indonesia recently
to determine the prevalence of neonatal
hyperbilirubinemia, as well as the frequency
of causes. Data from the Perinatalogy Ward at
Dr. Hasan Sadikin General Hospital® reported
the prevalence of neonatal hyperbilirubinemia
among full term neonates in 2008 was
approximately 17.53%. Another study
conducted at Dr. Soetomo General Hospital*® in
2000, showed that the prevalence of neonatal
hyperbilirubinemia was 13%.

Studies about determining the frequency
of causes of neonatal hyperbilirubinemia
were not extensive due to resource limitations
and reported majority of the causes were
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unidentified.'* This study was conducted to
determine the characteristics of neonatal
hyperbilirubinemia including the prevalence
and the frequency of causes of neonatal
hyperbilirubinemia at Dr. Hasan Sadikin
General Hospital in 2012.

Methods

The study was conducted at Dr. Hasan
Sadikin General Hospital, using the cross-
sectional method with purposive sampling.
The subjects were enlisted from hospitalized
neonatal hyperbilirubinemia patients and
the neonates born from 1 January 2012 to 31
December 2012 at Dr. Hasan Sadikin General
Hospital. A total of 425 neonates diagnosed
with neonatal hyperbilirubinemia were
involved in this descriptive study. Neonatal
hyperbilirubinemia refers to the presence of
yellowish discoloration of the skin and sclera,

Table 1 Characteristics of Study Population

associated with an increase level of serum
bilirubin.> Some of the babies were excluded
if they had multiple congenital abnormalities.

The prevalence was calculated by using
the prevalence formula. The total number
of neonatal hyperbilirubinemia cases was
obtained from hospitalized patients and
newborns. The denominator of the prevalence
formula included the number of live births
and the total number of pediatric patients
who came to the pediatric clin in 2012.
The list of identified causes of neonatal
hyperbilirubinemia from these patients
was collected from medical records and the
frequency of causes was determined. The
characteristics of the subject population
were summarized using descriptive statistics.
Approval from the Health Research Ethics
Committee was acquired before the collection
of data.

Characteristics

Number of Patients* (n=425)

Percentage (%)

Sex
Male
Female
Birth
Term infant (= 37 weeks)
Preterm infant (< 37 weeks)
Type of delivery
Caesarean section
Spontaneous
Vacuum extraction
Forceps delivery
Birth weight, Low birth weight (< 2500)
Normal birth weight (= 2500)
Size for gestational age
Appropriate for gestational age
Small for gestational age
Large for gestational age
Death
Less than 48 hours
More than 48 hours
No

250 58.8
175 41.2
303 71.3
122 28.7
245 57.6
156 36.7
13 3.1
11 2.6
159 37.4
266 62.6
368 86.6
42 9.9
15 3.5
2 0.5
10 2.4
413 97.2

Note: SD = Standard deviation
* Unless stated otherwise
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Table 2 Distribution of Neonatal Hyperbilirubinemia Patients

Neonatal Hyperbilirubinemia Patients

Frequency (n)

Percentage (%)

Inpatients 171 40.24
Newborns 254 59.76
Total 425 100.00
Results patients than neonatal hyperbilirubinemia

The study was conducted at Dr. Hasan Sadikin
General Hospital, and data was collected from
medical records of patients diagnosed with
neonatal hyperbilirubinemia in the period
between 1 January and 31 December 2012.

A higher number of male patients
constituted the total number of neonatal
hyperbilirubinemia cases. Most of the infants
were term infants and had appropriate size
for gestational age. Those delivered through
Caesarean section constituted a higher
proportion of the total number of neonatal
hyperbilirubinemia patients, compared to
those through other types of vaginal deliveries

patients among neonates born at Dr. Hasan
Sadikin General Hospital (Table 2).

Furthermore, several causes for neonatal
hyperbilirubinemia were obtained from
medical records in 95 cases (22.4%). However,
no cause was identified in the remaining cases
(77.6%), which represented the majority.
The frequency of identified causes leading
to presence of neonatal hyperbilirubinemia
conditions showed that the main cause of
neonatal hyperbilirubinemia was due to
physiological causes. The second most common
cause was neonatal hepatitis, followed by
other hemolytic causes and infection (Figure
1).

(Table 1). Patients with complications of severe
The prevalence of neonatal neonatal hyperbilirubinemia included 4
hyperbilirubinemia at Dr. Hasan Sadikin neonates with bilirubin encephalopathy

General Hospital in 2012 was about 4.08%.
Hospitalized neonatal hyperbilirubinemia
patients contributed greater proportion of the
total number of neonatal hyperbilirubinemia

and a neonate with Kkernicterus (chronic
bilirubin encephalopathy). However, only
the kernicterus patient died before 48 hours
after birth with neonatal sepsis as the cause

Known Causes of Neonatal Hyperbilirubinemia
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Figure 1 Frequency and Causes of Neonatal Hyperbilirubinemia
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Table 3 Feeding History of Hospitalized Neonatal Hyperbilirubinemia Patients

Feeding Type

Frequency (n=171)

Percentage (%)

Exclusive breastfeeding
Mixed

Formula milk

135 78.9
31 18.1
5 2.9

of death. Additionally, 12 neonates died and
the causes of death were mainly sepsis and
neonatal hepatitis.

Moreover, according to history acquired
from mothers of 171 hospitalized patients
reported information related with the risk
factors of neonatal hyperbilirubinemia such
as any maternal illness during pregnancy,
any previous sibling with jaundice and
breastfeeding. Exclusive breastfeeding was the
most favorable diet given by the mothers of
neonatal hyperbilirubinemia infants, followed
by mixed feeding (breastfeeding and formula
milk) and formula milk (Table 3).

Four hospitalized patients had history of the
first sibling with jaundice. However, no cause
was known and no further information if any
sibling required phototherapy for neonatal
jaundice. The number of cases was 3, 4 and 1
related casesin mother with history of infection
or illness during pregnancy, hypertension and
diabetes mellitus, respectively. Only 7 mothers
aged older than 25 years were reported among
the hospitalized patients.

Re-admission of discharged patients
occurred with a chief complaint of jaundice
accounted for 7 patients with mean peak total
bilirubin of 15.68 mg/dl (Standard deviation
5.70mg/dl). All these patients received
phototherapy as the treatment. A total of
137 neonates from hospitalized neonatal
hyperbilirubinemia received phototherapy
and of these, only 4 neonates needed to
undergo exchange transfusion. There were
5 neonates from hospitalized neonatal
hyperbilirubinemia who required exchange
transfusion.

Discussions

The study showed that the prevalence of
neonatal hyperbilirubinemia at Dr. Hasan
Sadikin General Hospital in 2012 was 4.08%.
The prevalence was lower than the prevalence
of neonatal hyperbilirubinemia in the same
location in 2008, which was reported as
17.53%.° The previous study included full term
infants as the subject population, while in this
study both full term and preterm infants were

included. Descending prevalence may be due
to many neonatal hyperbilirubin patients were
actually managed by other health workers
before coming to hospital, as the more severe
conditions of neonatal hyperbilirubinemia
were referred to the hospital, thus reducing
the number of neonatal hyperbilirubinemia at
Dr. Hasan Sadikin General Hospital. Otherwise,
it could be a sign assuming that proper
prevention of neonatal hyperbilirubinemia
guidelines published by American Academy
of Pediatrics (AAP) was implemented and
improved.?

It is essential for physicians to distinguish
whether the jaundice is physiologic or
pathologic. Benign physiologic jaundice is
caused by increased production of bilirubin
and immature liver function for bilirubin
clearance.* Increased bilirubin production
is caused by increased of ineffective
erythropoiesis, increased of volume and
decreased survival of red blood cells in
infants.’®* Undetermined causes of neonatal
hyperbilirubinemia  constituted  majority
of cases in this study was similar to studies
conducted in Canada® and Pakistan''. Many
cases without reported causes in the medical
records contributed to limitations in this
study. Economical constraints caused many
patients were unable to afford to undergo
several diagnostic tests; the patients’ family
had to ask for early discharge from the hospital
without determining the cause of neonatal
hyperbilirubinemia.

Early onset of jaundice (less than 24 hours)
is pathologic and can be caused by infection,
spherocytosis, or hemolytic disease. Hemolytic
diseases due to ABO incompatibility and
glucose-6-phosphate dehydrogenase (G6PD)
deficiency lead to overproduction of bilirubin.*®
Eleven cases of neonatal hyperbilirubinemia
with ABO incompatibility were reported in
the study, compared to a study conducted in
Canada® which presented ABO incompatibility
as the most common cause of severe neonatal
hyperbilirubinemia, followed by G6PD
deficiency. However, no G6PD deficiency
cause was found in this study because G6PD
enzyme test was not performed, perhaps due

Althea Medical Journal. 2017;4(2)



Nurain Yahya, Tetty Yuniati, Leonardo Lubis: Characteristics of Neonatal Hyperbilirubinemia at West Java’s Top 171
Referral Hospital, Indonesia

to economical and resource constraints.

Other pathologic causes such as neonatal
hepatitis, infections, biliary atresia and
sepsis were identified from the cases in this
study. Neonatal hepatitis was the second
most common cause and the examples of the
etiologies reported were cytomegalovirus
(CMV) and toxoplasmosis, other (syphilis,
varicella-zoster, parvovirus B19), rubella,
cytomegalovirus, and herpes (TORCH)
infections. Additionally, sepsis condition leads
to mixed overproduction and under-secretion
of bilirubin.’® Biliary atresia was reported in
one case diagnosed with cholestasis jaundice
causing presentation of hyperbilirubinemia
through mechanism of biliary obstruction
leading to unsecretion of bilirubin.?

Moreover, risk factors for development of
severe hyperbilirubinemia included male sex,
mothersolderthan 25 years, poorly established
exclusive breastfeeding, sibling had jaundice
and any sibling required phototherapy for
neonatal jaundice.!? The higher number of
male patients than female patients in this study
corresponded with one of the risk factors.
Mothers older than 25 years of age have higher
risk of pregnancy complications, such as
hypertension and diabetes.'* Infants of diabetic
mothers are at risk of hyperbilirubinemia due
to larger red cell mass, inefficient conjugation
by the relative immature hepatic enzyme
system and ineffective erythropoiesis, leading
to increased serum level of unconjugated
bilirubin.'® Furthermore, breastfeeding
jaundice was reported in 11 patients. These
patients presented with mild dehydration and
the mother mentioned that their babies did not
wantorwerelazytobebreastfed. Breastfeeding
jaundice may occur due to inadequate intake
and ineffective breastfeeding, thus resulting
in increased enterohepatic circulation and
delayed bilirubin elimination.

One of the major risk factor for
developing severe hyperbilirubinemia is
cephalohematoma orany significant bruising.'?
Inthis study,4 neonateshad cephalohematoma,
which led to overproduction of bilirubin
due to breakdown of extravascular blood.'
Besides cephalohematoma can be caused by
laceration during delivery due to the use of
vacuum extraction, and traumatic injury in
macrosomia babies.'

Furthermore, a Kkernicterus (chronic
bilirubin encephalopathy) case was found
in this study; even it is rare since the
implementation of phototherapy and exchange
transfusion.®!”*® The patient presented with
apnea, which was the late effect of bilirubin
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toxicity. However, both the developed and
developing countries are still reporting the
occurrence of Kkernicterus, which can be
prevented through proper identification and
management of progression of severe neonatal
hyperbilirubinemia.®#1?

There were several limitations in this study.
A number of medical records were missing
and could not be tracked. More efficient
administration process of getting approval
letter and proper management of the medical
records in the future could minimize the
problems.

In conclusion, the prevalence of neonatal
hyperbilirubinemia in this study is 4.08 %.
The most common causes are physiological
causes, followed by neonatal hepatitis,
other hemolytic causes, infections, ABO
incompatibility,  breastfeeding  jaundice,
sepsis, cephalohematoma, other non-
hemolytic causes, drug-induced hepatitis
and billiary atresia. The high number of
neonatal hyperbilirubinemia cases indicates
that neonatal hyperbilirubinemia cases are
common and remain as one of the neonatal
problems at Dr. Hasan Sadikin General Hospital.
Therefore, proper management of neonatal
hyperbilirubinemia cases by health care
practitioners should be improved. Prevention
of severe neonatal hyperbilirubinemia should
be implemented by members of the society.
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