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ABSTRACT
Background:

Neonatal  hyperbilirubinemia is
commonest abnormal physical finding
during the first week of life. It can be
due to different etiologies. Most often
it is physiological jaundice and the
most common cause for readmission

during the early neonatal period.

Objective:  To  predict  the
development of neonatal
hyperbilirubinemia at birth using cord
total bilirubin as a risk indicator.

Methods: cord bilirubin  levels
measurement at birth, Total serum
bilirubin and direct serum bilirubin
were measured after 72 hours of life
with serum sampling of peripheral

venous blood.

There is a correlation between cord
serum  bilirubin  and  neonatal
hyperbilirubinemia in healthy term
neonates. Cord serum bilirubin level of
<2.1g/dl has a sensitivity of 86.49%
and specificity of 88.89%, positive
predictive value 82.05% and negative
predictive value of 91.80% in
predicting the risk of neonatal

hyperbilirubinemia.
Conclusions: We can conclude that

low cord bilirubin levels are probably

safe for early discharge of the baby.

Keywords: Bilirubin, Cord blood.

Introduction

Page 6


mailto:mostafaolwany14687@gmail.com

ISSN: 2536-9474 (Print)
ISSN: 2536-9482 (Online)

Original article / FYMJ

Fayoum University Medical Journal Mohamed et al., 2020,5(1), 6-14

During the first week of life, neonatal
jaundice is the commonest abnormal
physical finding. More than two third
of the newborn babies develop clinical

jaundice(1).

Many efforts have been made to
identify infants likely to develop
neonatal jaundice.Reliable strategies
can reduce hospital stay for normal
babies and identify  significant
hyperbilirubinemia that may happen in
the future.Hence, alternative strategies
should be developed to predict the risk
of significant jaundice as they can
reduce hospital stay for normal babies
and identify significant Neonatal
hyperbilirubinemia that may happen in
the future like  umbilical  cord

bilirubin concentration at birth(2).

Patient and method

This Prospective cohort
observational study was conducted on
100 neonates, delivered by normal or
cesarean section in Fayoum University

Hospital and Itsa Central Hospital.

Inclusion criteria :

¢ Neonates with gestational age 35
weeks or more.

e Any mode of delivery.

e both genders.

Exclusion criteria :
e Gestational age below 35 weeks.
e Any major congenital anomalies.
e Any major surgical conditions.

e ABO incompatability

All cases were subjected to:

1- Full history taking with focusing
on history for maternal illness,
risk factors for hyperbilirubinemia
e.g. RH or ABO.

2- Examination of the newborn
immediately after birth

General and systemic examination.

3-Laboratory investigation:
Type of specimen

Cord blood samples (3ml) will be
collected from all newborns that
complied with the protocol inclusion
criteria.The samples will be sent for
the assaying of total, unconjugated,
conjugated bilirubin, albumin levels

and baby's blood group and rhesus.

Method of umbilical cord blood
collection: After delivery of the
newborn, the umbilical cord was

double clamped and transected within
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10 seconds. As soon as the newborn
was removed from the operative field,

cord blood was collected as follows.

put in a plain tube to be separated by
centrifusion and then the serum tested

for albumin & bilirubin.

The placenta-side part of the umbilical

After 72 hours, 3-ml venous blood
cord was held straight at a slight angle

sample was withdrawn from the
downward. After identification of a P

. : . antecubital vein and collected in a
suitable puncture site, the umbilical

. i lain centrifuge tube, allowed to clot in
cord was cleaned ,the umbilical vein P g

. . . a 37°C water bath, and centrifuged for
was then punctured with sterile syring

10 minutes at 3000g.Samples were
,approximately 3 ml of blood 9 P

tected f lightt H lysed
withdrawn from umbilical vein then protected from g aemolyse

samples were avoided.

Results

This Prospective cohort observational study was conducted on 100 neonates, delivered
by normal or cesarean section in Fayoum University Hospital and Itsa Central
Hospital.66%% of cases are females while 34% are males. 84% of cases delivered by

CS with range of gestasional age was 36-40 weeks.

Table (1): Mean , SD and range of cord bilirubin and serum bilirubin in the
studied neonates:

Variable \ Mean * SD \ Range
At birth
Total cord bilirubin 1.97 + 0.65 0.7-3.8
Direct cord bilirubin 0.25+0.15 0.01-0.90
After 72 hours
Serum total bilirubin 13.91 +5.75 5.1-37.1
Serum direct bilirubin 1.05+0.49 0.30-2.90

This table shows that Mean £SD and range of total cord bilirubin at birth are
(1.97£0.65) & (0.7-3.8) respectively while Mean £SD and range of total cord
bilirubin after 72 hours are (13.91+5.75) &(5.1-37.1) respectively while range of cord
albumin after 72 hours is(2.0-4.2).

Table (2): Comparison between groups of patients (based on total cord bilirubin
level) as regards serum bilirubin level:
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Biochemical Group A Group B Group C P-value”
parameters Bilirubin Bilirubin 2.0- | Bilirubin <0.2

>2.7mg/dl 2.7 mg/dl mg/dl

(N=16) (N=25) (N=59)
Mean + SD

Serum  Total | 20.54 +4.69 17.00 + 3.87 10.79 £ 4.29 <0.0001"
bilirubin mg/dl
Serum Direct| 1.25+0.39 1.26 £ 0.54 0.91+0.44 0.002
bilirubin mg/dl|

#0ne-way ANOVA

*Significant

This table illustrates that there is significant relation between total cord bilirubin level
and serum total and direct bilirubin levels after 72 hours.

Table (3): The diagnostic accuracy of cord total bilirubin in predicting jaundice
compared with neonatal hyperbilirubinemia:

Sensitivity Specificity PPV NPV
(%) (%) (%) (%)
95% ClI 95% ClI 95% ClI 95% ClI
Cord total bilirubin 86.49 88.89 82.05 91.80
level > 2.1 (71.23 95.46) | (78.44-95.41) | (69.21-90.29) | (83.15-96.22)

Sensitivity: probability that a test result will be positive when the disease is present

(true positive rate).

Specificity: probability that a test result will be negative when the disease is not
present (true negative rate).

Positive predictive value: probability that the disease is present when the test is

positive.

Negative predictive value: probability that the disease is not present when the test is

negative.

This table illustrates that sensitivity, specificity, PPV and NPV of cord total
bilirubin>2.1mg/dl| are 86.49, 88.89, 82.05 and 91.80 respectively.
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Figure(1): ROC curves for cord total bilirubin tests.

Taking a cut-off point of 2.1 for cord bilirubin showed sensitivity, specificity, PPV
and NPV of 86.49, 88.89, 82.05, and 91.80 respectively.

Discussion

Jaundice or hyperbilirubinemia is a
clinical condition that is caused due to
the elevated serum concentration of
bilirubin. In neonates, it is one of the
major causes of concern. Its early
detection is very difficult as neonatal
jaundice may not appear until serum
bilirubin exceeds 5 to 7 mg/dI(3).

Neonatal jaundice is one of the
most common conditions requiring
medical attention in newborn babies.
About 60% of neonates born at term

and 80% of neonate born before term

(preterm) develop jaundice in the first
week of life(4).

In the current study,100 healthy
newborn were included of both
genders;66 females and 34 males.84%
delivered by CS .67%born in FUH and
33% in

ranged from 36-40 weeks .37%of the

ICH with gestasional age

studied neonates developed
hyperbilirubinemia  after 72H of
delivery,34% were required

phototherapy and 3% were required
exchange transfusion.
Bilirubin

breakdown of

is derived from the

hemecontaining
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proteins in the reticuloendothelial
system. A normal newborn produces 6
to 10 mg of bilirubin/kg/day, greater
than the adult production of 3 to 4
mg/kg/day. Red blood cell hemoglobin
is the major heme-containing protein.
Hemoglobin released from senescent
RBCs in the reticuloendothelial system
accounts for 80% to 90% of bilirubin
production(5).

Higher cord bilirubin levels among
neonates who later became jaundiced
compared to cord bilirubin levels in
nonjaundiced neonates indicate that
mechanisms of importance for the
subsequent jaundice are already active
in late fetal life. Nearly all fetal
bilirubin is unconjugated, due to a
limited ability of the fetal liver to
conjugate bilirubin. In plasma, UCB is
tightly bound to albumin, which is the
dominant bilirubin binding protein in
plasma. Under normal circumstances
no bilirubin deposition in fetal tissue
takes place. Unconjugated bilirubin is
rapidly transferred to the maternal
circulation by the placenta, whereas
only small quantities of conjugated
bilirubin cross the placenta. Thus
bilirubin produced by the fetus is
excreted by the mother, who
presumably has a large reserve

capacity for bilirubin excretion, and

only minor differences in maternal
bilirubin  concentrations can be
expected (6).

The appearance of clinical jaundice
and the extent of jaundice were
significantly correlated with cord blood
bilirubin.In addition, higher cord blood
bilirubin was significantly associated
with the number of cases required
referral for the management of
neonatal hyperbilirubinemia.This
finding was consistent with studies
done by Nahar et al.,2009, Zeitoun et
al.,2013, Ipek et al.,2012, Farhat et
al.,2013, Trivedi et al.,2013,chary et
al.,2014,Dwarampudi and
Ramakrishna 2015 and Ahire et
al.,2016(3,7,8,9,1,10,11,12).

In the current study a total of 100
healthy terms and near term were
categorized into three groups based on
umbilical cord serum bilirubin levels:
16(16%) neonates in group A , 8 boys
& 8 girls; 25 (25%) neonates in group
B, 9 boys & 16 girls; & 59 (59%)
neonates in group C, 17 boys & 42
girls.

In the current study,total cord
bilirubin ranged from 0.7-3.8mg/dl
with mean 1.97+£0.65 while the serum
total bilirubin after 72 h ranged from
5.1-37.1 with mean 13.91+5.75there
were significant relation between total
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cord bilirubin level and serum total
bilirubin level after 72h of delivery.

Phototherapy has a standard role
in treating neonatal
hyperbilirubinemia. It lowers the
serum bilirubin level as it uses light
energy from the light source in altering
the structure and the shape of bilirubin,
converting bilirubin into isomers that
are  water-soluble and are not
dependent on the process of
conjugation for their elimination from
the body. Even when normal
conjugation is deficient it converts
bilirubin to molecules that can be
easily excreted(13).

The study done by Hamdi et
al.,2012,showed no

difference among the three groups

significant

regarding the mode of delivery,
whether vaginal delivery or cesarean
section that is agree with our
study(14).

The current study showed that 4%
of mothers had diabetes while only 2%
had hypertension,43%% of them were
A+ while only 2% were O- (table
6,figure  4).The studied neonates
showed 41% A+ while 18% were AB+

Knupfer et al.,2005 reported that
for the prediction of further need of

phototherapy using umbilical cord

serum bilirubin cut-off level of 1.76
mg/dl, they found a sensitivity of 90%
and NPV of 99.1%, indicating that all
patients with umbilical cord serum
bilirubin values below 1.76 mg/dl
(443/1100 or 40.2%) were at a very
low risk of developing dangerous
hyperbilirubinaemia(15).

Study by

al.,2013,showed that umbilical cord

Farahat et

serum bilirubin cut-off point 2 mg/dl
had a sensitivity of 68.86% and
specificity of 61.18% (9).while a study
done by Nahar et al.,2009,showed
that the cut-off point of 2.5 mg/dl had a
sensitivity of 77%,specificity of 98.6%
and NPV of 96%(3).

The current study showed that the
cut-off point of 2.1 mg/dl had a
sensitivity of  86.49%,specificity of
88.89% and NPV 91.80%,s0 our study
correlated with Nahar et
al.,2009,Farhat et al.,2013, Knupfer
et al.,2005 and Venkatamurthy et
al.,2014(3,9,15,16).

Hence we can conclude that low cord
bilirubin levels are probably safe for
early discharge of the baby
Limitations of the study

1. In the present study only full term
healthy neonates were taken for the

study.
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