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Abstract:

Background: Jaundice is the most common condition that requires medical attention in newborns.
Jaundice is observed during the 1st wk after birth in approximately 60% of term infants and 80% of
preterm infants. Early identification of neonates at great risk of Neonatal Hyperbilirubinemia is of

paramount importance in preventing brain damage.

Objectives: to investigate the prevalence and risk factors associated with neonatal jaundice at Al
Kadhimiya pediatrics hospital.

Materials and Methods: A cross sectional study was conducted at Al Kadhimiya pediatrics
hospital. Data collection took place from 8" February 2015 -10" May 2015. Sample size was (160)
neonates who were diagnosed with neonatal hyperbilirubinemia. At date of data gathering, a
questionnaire developed by the researchers based on literatures review was completed. Verbal
Consent to participate in the study was obtained from all parents. Total serum bilirubin was
measured using venous sampling. P value <0.05 was considered significant. Statistical analysis
was done using SPSS software version 20.

Results: 753 neonates were treated for hyperbilirubinemia, the total number of live births was
5589. The incidence of neonatal hyperbilirubinemia was 13.47%. ABO blood group incompatibility
was the most common cause of hyperbilirubinemia.

Sample size was 160 (N=160).All of the sample were diagnosed and admitted as neonatal
hyperblirubinemia cases. Mean total serum bilirubin level on admission was (15.4+3.6 mg/dl).mean
neonatal age in days was (6.2+3.6 days).83(51.9%)of the causes of neonatal jaundice were of
unknown etiological factors. Sepsis and ABO incompatibility were the reason for neonatal jaundice
in 37(23.1) of the cases.

Conclusion: Lack of diagnostic capabilities in terms of lab resources led to unknown causes of

more than half of the admitted neonatal hyperbilirubinemic cases.
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Introduction

Jaundice is the most common condition that requires medical attention in newborns. The yellow
coloration of the skin and sclera in newborns with jaundice is the result of accumulation of
unconjugated bilirubin [1]. Neonatal jaundice is defined as total bilirubin levels greater than 5 mg/
deciliter (86 micromoles/ liter) [2]. Newborns Jaundice is divided into two groups: physiologic
jaundice and pathologic jaundice. Physiological jaundice in newborns is caused as a result of
increased bilirubin production, increased red blood cell mass and short-lived red blood cells.
Physiologic jaundice begins in the second or third day of life and its peak occurs about the fourth or
fifth day of life. Physiological jaundice is very common and usually harmless and is not associated
with any disease [2] .Jaundice is observed during the 1st wk after birth in approximately 60% of
term infants and 80% of preterm infants. The yellow color usually results from the accumulation of
unconjugated, nonpolar, lipid-soluble bilirubin pigment in the skin [3]. Severe Neonatal
Hyperbilirubinemia poses a direct threat of kernicterus, a permanent neurological sequel [4]. Early
identification of neonates at great risk of Neonatal Hyperbilirubinemia is of paramount importance
in preventing brain damage. This study aimed to investigate the prevalence and risk factors
associated with neonatal jaundice at Al Kadhimiya pediatrics hospital.
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Materials and Methods

A cross sectional study was conducted at Al Kadhimiya pediatrics hospital. The hospital is a 120
bed, secondary center of referral that serve mainly Al Kadhimiya region and the north parts of
Baghdad. Neonates who were admitted to the neonatal unit and diagnosed with hyperbilirubinemia
were enrolled in this study. The neonatal ward at Al Kadhimiya pediatrics hospital has a capacity of
24 incubators. Data collection took place from 8" February 2015 -10" May 2015. Sample size was
(160) neonates who were diagnosed with neonatal hyperbilirubinemia. Date gathering instrument
was done using a questionnaire developed by the researchers based on literatures review and
included child gender, child body weight at admission, age of admission in days, pregnancy
duration, child feeding, cause of jaundice, previous siblings with jaundice, type of delivery, serum
bilirubin level at admission. Verbal Consent to participate in the study was obtained from all
parents. Total serum bilirubin was measured using venous sampling.

Statistical Analysis

Descriptive statistics were reported as frequencies and percentages. Mean neonatal body weight
on admission, mean total serum bilirubin level on admission, mean neonatal age in days were
presented as mean and standard deviation. A Pearson product-moment correlation was used to
determine the relationship between neonatal body weight on admission, age of admission in days,
and total serum bilirubin. P value <0.05 was considered significant. Statistical analysis was done
using SPSS software version 20.

Results

Sample size was 160 (N=160).All of the sample were diagnosed and admitted as neonatal
hyperblirubinemia cases. As shown in (table 1); 95 (59%) of the sample were males.120 (75%) of
the sample were products of term delivery.72 (45%) of the neonate were exclusively breast fed.84 (
52.5%)of the neonates developed jaundice within the first 5 days of life.113( 70.6%) of the neonates
were in the normal body weight range (2500-3500gm). As shown in Figure 1;83(51.9%)of the
causes of neonatal jaundice were of unknown etiological factors. Sepsis and ABO incompatibility
were the reason for neonatal jaundice in 37(23.1) of the cases. 135(84.4%) of the neonate with no
previous siblings with jaundice.93 (58.1%) of the sample were normally delivered. Mean neonatal
body weight on admission was (2922+493gm).Mean total serum bilirubin level on admission was
(15.4+3.6 mg/dl).mean neonatal age in days was (6.2+3.6 days).There was a weak, positive
correlation between neonatal weight on admission and total serum bilirubin, which was statistically
not significant (r =0.133, n = 160, p =0. .095.). The test also showed that there was a weak, positive
correlation between age of neonates in days and total serum bilirubin, which was statistically
significant (r =0. .392, n = 160, p =0.000.).

Discussion

In this study the sample size was (160), a study from Nigeria was also resulted in the same
sample size (N=160) [5]. In our study, the most common etiological factor for neonatal jaundice
was undetermined (51.9%). This high percentage could be attributed to the fact that laboratory
investigation tests in Al Kadhimya pediatrics hospital were limited; for example; in the case of
neonatal jaundice, the clinician might order thyroid function test to investigate a possible congenital
hypothyroidism as a cause of jaundice, but due to the test unavailability the diagnosis will be
marked as undetermined. A study from Mashhad, Iran had shown that unknown etiology accounted
for 25.4% of neonatal hyperbilirubinemia cases [6]. A study from India had shown that in 245,
(32.6%) of the neonates, no etiology or risk factor could be attributed as the cause of
hyperbilirubinemia [7]. A Canadian study revealed that in the majority of neonatal
hyperbilirubinemia cases the underlying cause was not identified [8].A study from India had shown
that 42(35 %) of the causes of neonatal indirect hyperbilirubinemia were Idiopathic causes [9].
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A study from Taiwan had revealed that there were 63 neonates without an identified etiology
(15.3%) [4]. In this study, Sepsis, ABO and rh incompatibility were the cause of neonatal jaundice
in 37(23.1%). An Iranian study investigated the causes of neonatal hyperbilirubinemia requiring
blood transfusions, (118) neonates were included in the study and the researchers revealed that the
most common causes were ABO incompatibility (38.1%), unknown etiology (25.4%), Rh
incompatibility (16.1%), Sepsis(8.5%) [6].A study from India [7] and Turkey [10] had shown that
the most common etiology or risk factor implicated was ABO incompatibility.

In disagreement with our study, a study from Taiwan had shown that only 3 out of 413 where
sepsis was the cause of hyperbilirubinemia [4]. A study from Pakistan had concluded that sepsis
was a significant risk factor in 52% cases of kernicterus [11]. A study from Nigeria had shown that
sepsis and prematurity were major diagnosis identified in as a cause for neonatal jaundice in 45%
and 20% of the study population [12]. While prematurity was noticed in 39 (24.4%) in our study.

A study from Nigeria has concluded that the leading etiological factors of neonatal jaundice
were septicemia (32.5%) and prematurity (17.5%) [5]. Another study from Nigeria had shown that
ABO incompatibility and low birth weight were major predisposing/etiologic factors [13]. (11.3%)
of the samples with unknown etiologic factors in babies with jaundice. A study from India had
shown that ABO incompatibility was a cause of hyperbilirubinemia in 17(14.16%) neonates,
septicemia in 10 (8.33%) neonates [9].The majority of the neonates with jaundice had no family
history of jaundice, this results is in disagreement with two studies from Iran [14], [15]. (45 %) of
the jaundiced neonate were exclusively breast fed. exclusive breastfeeding has historically been an
important predictor for jaundice, the mechanism behind the association is not well understood [16].
This result is in agreement with a study from Nigeria which had shown that (90.4%) of the
jaundiced neonates were exclusively breastfed [5]. What it is in breast milk that causes excessive
jaundice is not known but unsaturated fatty acids or a lipase which inhibits glucuronyl transferase
have been suspected [17]. The Taiwanese study had shown that the most common etiology was
exclusive breast feeding (38.5%) out of 413 [4].

Extreme hyperbilirubinemia, defined as TSB > 25 mg/dL [18] was noted in 3(1.9%) in this
study , unlike a study from Taiwan [4] which had shown that (111) neonates (26.9%) of the sample
were with marked hyperbilirubinemia .The Taiwanese study has shown that ABO incompatibility
was the reason for neonatal hyperbirubinemia in (21.8%) of the cases .In this study 3(1.9%) of the
neonatal jaundice was caused by urinary tract infections, a study from Taiwan had concluded that
(0.6%) of the neonates only were diagnosed with urinary tract infection as the cause of jaundice
(N=413) [4].An Iranian study had concluded that urinary tract infection causes (5.1%) of neonatal
hyperbilirubinemia [6]. Although this study had shown that there was a weak, positive correlation
between neonatal weight on admission and total serum bilirubin , the two authors of this study
believed that this result could be due to confounding factors as other studies had shown that total
serum bilirubin is inversely related to neonatal age [19] other studies had shown that although
weight loss did not seemed it was the etiology of hyperbilirubinemia but the possibility that it had
aggravated the jaundice is great [20,21].

In our study the percentage of normal vaginal delivery (NVD) was (58.1%) and (41.9%) for
cesarean section, a study from Iran had reported the same results [22].This study had shown that
there was a positive correlation between Age of neonate in days and total serum bilirubin, which
means when neonatal age increases in days; the bilirubin level will also increase. The results had
shown that (45%) of the neonates were exclusively breast fed and continued to be fed during their
hospital stay, a possible explanation for the correlation between neonatal age and bilirubin level
could be related to undernourished neonates that led to breastfeeding jaundice which is seen in
breastfed babies during the first week of life and it is more likely to occur when babies do not nurse
well or the mother's milk is slow to come in [23]. Hospital routines may also limits breastfeeding
and in turns leads to undernourished neonates [24].
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Adequate amounts of breast milk increase a baby’s bowel movements, which help secrete the
buildup of bilirubin. Breastfeeding jaundice can occur when a newborn does not get a good start to
breastfeeding, has an improper latch, or is supplemented with other substitutes which interfere with
breastfeeding [25].

Conclusion

Lack of diagnostic capabilities in terms of lab resources led to unknown causes of more than
half of the admitted neonatal hyperbilirubinemic cases.

Recommendations

1. Encourage all the mothers with newborn to practice early and frequent breastfeeding (8-12
times per day for the first few days).

2. Raising awareness among pregnant women about the importance of recognizing jaundice in
the first 24 hours, and of seeking urgent medical advice.

3. Adopting National registries of cases of significant hyperbilirubinaemia, kernicterus and
exchange transfusions, so the root causes of kernicterus and acute bilirubin encephalopathy
can be identified.

4. Due to limited lab resources in Al Kadhimiya pediatrics hospital, we recommend using
regional lab hospital resources whereby Lab technicians at Al Kadhimiya pediatrics hospital
draw blood samples from cases and then send to the regional hospital lab as a substitute for
lack of resources.

Limitations of the study

1- Cephalhaematoma or significant bruising history was not recorded from participants due to
lack of supporting documents.

2- Red cell enzyme defects (e.g. G6PD deficiency) or red cell membrane defects (e.g. hereditary
spherocytosis) cases if there any were not diagnosed due to the limited laboratory tests.
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Table 1: Showing distribution of the sample characteristics

Frequency Percent

Less than 1 day 5 3.1

Neonate age category 1-5 days 9 49.4
5-10 days 61 38.1

More than 10 days 15 9.4
Total 160 100.0

Male 95 59.4

Neonate sex

Female 65 40.6
Total 160 100.0

. Term 120 75.0

Pregnancy duration

Pre term 39 24.4

Total 159 (1 missing) 99.4

Exclusive breast feeding 72 45.0

Neonate feeding Bottle feeding 24 15.0
Mixed feeding 64 40.0
Total 160 100.0

ABO and Rh incompatibility 37 23.1

Cause of jaundice - Sep5|§ - 37 231

Urinary tract infection 3 1.9

Other causes 83 51.9
Total 160 100.0

Previous siblings with Yes 25 15.6
jaundice No 135 84.4
Total 160 100.0

Mode of delivery Normal vagin_al deli\{ery 93 58.1
Caesarean section delivery 67 41.9
Total 160 100.0

Less than 15009 2 1.3

Neonatal weight category 1500-2500g 31 19.4
2500-35009 113 70.6

More than 35009 14 8.8
Total 160 100.0
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Cause of jaundice

B ABO and Rh incompatibility
M sepsis

O urinary tract infection

M Other causes

Figure 1: Pie chart showing etiological factors of neonatal jaundice
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