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Does umbilical cord bilirubin level have predictive
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Abstract

Introduction

The increase in the use of breast feeding and the decrease in mothers' hospitalization in the past few
years have caused an increase in the infant bilirubin level, so it is necessary to introduce methods
which can identify infants with higher risks of hyperbiliru binemia.

The aim of this study is to determine the predictive value of measuring the umbilical cord bilirubin for
pathologic hyperbilirubinemia, that is the bilirubin more than 15mg /dL.

Materials and Methods

This prospective study was performed from November 2009 to December 2010 on the umbilical cord
serum of 274 newborns who were born in Iran-Mashhad Razavi Hospital. The neonates’ Apgar scores
were above 7, weights more than 2.5 kg and gestational ages above 37 weeks.

Once again their bilirubin level was measured via skin during the third to fifth day.

Using the Smirnov test, , one-sample Kolmogorov test, t-test, and Man Whitney test, we analyzed the
data . P<0.05 was considered significant.

Results

Out of 274 newborns, 178 cases were followed up. Ninety-three infants of the monitored cases had
hyperbilirubinemia (total bilirubin > 15 mg/dl or group A, 85 of the infants did not have pathologic
hyperbilirubinmia (total bilirubin < 15 mg/dl or group B). The average umbilical cord bilirubin for
group A was 2.32 + 0.78 mg/dl, and for group B was 1.98 + 0.72 mg/dl; so statistically, there is a
significant difference.

At the cut-off point of 2 mg/dl for umbilical cord bilirubin, sensitivity was obtained to be 68.86% and
the specificity was obtained to be 61.18%.

Conclusion
If theamount ofbilirubin in the umbilical cord is more than 2 mg/dl, it can be considered as a contributing
factor among other risk factors in the prediction of the infant’s pathologic hyperbilirubinemia.

Key words
neonate, umbilical cord, , hyper bilirubinemia
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Introduction
Hyperbilirubinemia is a common and often benign

disease in neonatal period. About 60% of term
infants and 80% of immature infants suffer from
jaundice. (1, 2)

The cause of jaundice is the aggregation of indirect
soluble bilirubin pigments in skin and in other
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is neurotoxic under certain conditions . Evidence
shows that probably bilirubin interferes by
damaging the oxygen consumption of brain
cells; therefore, it will be one of the damaging
mechanisms for brain damage or kernicterus. (3)
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On the other hand, pathologic hyperbilirubinemia
with other risk factors such as asphyxia, infection,
hypoglycemia and acidosis, can increase the risks
of brain damage. (4)

Between the years 1959 and1966, 5% of infants
had a bilirubin of more than 13 mg/dl; while in
recent years, 5% of infants have a bilirubin of more
than 15.5 to 18 mg/dl because the length of infants'
hospitalization after birth has decreased and the
number of infants who are being breast fed has
increased (from 30% in 1960 to 65% in 2001). (5)
In another study, about 2% of term infants have
had serum bilirubin level more than 20 mg/dl.
Also because of the high prevalence of jaundice
in newborns and its potential risks for infants, it
seems almost necessary to offer methods which
make the identification of infants at risk of having
pathologic hyperbilirubinemia possible.

Various ways have been suggested in order
to predict neonatal jaundice such as physical
examination, evaluation using total risk factor
table, measuring total bilirubin before infant’s
discharge , using cutaneous measurement of
bilirubin, and measuring the CO level of terminal
expiratory.

In Iran, considering the current cultural and
economical status, infants post discharge follow
up faces many difficulties, thus we decided to
study umbilical bilirubin level in predicting infant
pathologic hyperbilirubinemia.

Methods

This study was conducted prospectively at
Razavi Hospital, Mashhad ,Iran. According to the
conducted pilot study (B=19%, X=5%) about 84
infants were needed to be monitored and studied.
274 umbilical cord blood samples were taken,
from which 178 cases continued with the study;
the rest, however, did not attend.

The umbilical cord blood serum of the infants with
good health, with no asphyxia, with over 2.5 kg of
weight and with 37-40 gestational age were taken
to be studied. Infants with obvious malformations,
asphyxia, ecchymosis, cephalohematoma, infants
of diabetic mothers and infants with mothers who
consumed oxytocin were excluded from the study.
The wumbilical cord bilirubin was measured
with a precision of 0.05 using the (BT 3000)
device manufactured by the Italian, Biotechnical
company. On the third day of the birth, infants were
examined for neonatal jaundice. Newborns were
divided into two groups: the first group of infants
was those who had pathologic hyperbilirubinmia

(bil > 15 mg/dl). They were evaluated within 3 to 5
days after birth . The second group was those who
did not have pathologic hyperbilirubinmia (bi I<1 5
mg/dl). The results were assessed and analyzed by
the software (SPSS 11.5) and statistical tests such
as t test, chi-square, and one sample Kolmogorov,
Smirnov, Man-Whitney. P < 0.05 was considered
significant

Results

In this study, out of the 274 infants who were
enrolled, 29 were excluded because they had
risk factors or had bad general condition. From
the remaining 245 infants, 178 infants were re-
examined 3- 5 days after birth. From these infants
93 (52.2%) had hyperbilirubinemia (bil> 15 mg/dl)
which were investigated or treated (Group 1) and
85 infants (47.8) didn’t have high bilirubin (bil <15
mg/dl) (Group 2 ).

In this study, infants' feeding style, mother's age,
birth weight, type of delivery and infant's gender
did not have any significant difference in both
groups (table 1).

Tablel: relative frequency of correct answers regarding to
neonatal generalized surveillance.
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Group 1 2 P-value
Number 93 85
Birth weight 3255 + 468 3105.07 + 654 P=0.08
Gender
Male >0 44 P=0.37
43 41
Female
Umbilical cord | total=2.32 + 0.78 | total= 1.98 + 0.72 P=0.000
bilirubin Direct= 0.3 + 0.06 | Direct= 0.3 + 0.07 '
Mother age 29.54 £5.36 28.46 +5.01 P=0.173
Delivery type c/s 92.4/% c/s 84.5/% P=0.1
Education level
Higher than high % 46.9 % 44.9 P=0.22
school
Feeding type All of them were breastfed

The results of different amounts of umbilical cord
bilirubin and its sensitivity, specificity, positive
predictive value and negative predictive value can
be observed in table 2.

As we can see, when the umbilical cord bilirubin
equals 2 mg/dl, it has a good sensitivity and
specificity. Therefore, the obtained ROC chart is
acceptable.
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With umbilical cord bilirubin of 2 mg/dl, we will
have a positive predictive value of 66%, a negative
predictive value of 64.2%, sensitivity of 68.86%
and specificity of 61.8%.

Table2: Umbilical cord bilirubin and its sensitivity,
specificity, positive predictive value and negative
predictive value.

Umbilical cord L. e
bilirobin mg/dl sensitivity | specificity PPV NPV
1 % 97.8 % 3.5 % 52.6 | %60
1.5 %91.4 % 16.5 % 54.5 | % 63.6
2 % 68.86 % 61.18 % 66 | % 64.2
2.5 % 28 % 89.4 % 74.3 | % 53.1
3 % 11.8 % 96.5 % 78.6 | %50
35 % 5.4 % 96.5 % 62.5 | %48.2
4 % 4.3 %975.6 | %66.7 | %48.3
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Discussion

Infant jaundice is very common and when severe,
it can lead to infant's morbidity and mortality.
According to available resources, umbilical
cord bilirubin can have a predictive value in
neonatal jaundice. In our study on the amount
of umbilical cord bilirubin, the cut-off point of
2 mg/dl had prediction value for the pathologic
hyperbilirubinemia with a good sensitivity and
specificity;in such a way that if neonatal umbilical
cord bilirubin is less than 2 mg/dl, the probability of
the infant not having jaundice is 64.20%. (p=000).
The sensitivity and specificity in this study were
respectively obtained to be 68.86% and 61.18% and
the NPV 64.20% and PPV= 66% were obtained.

In a similar study carried out by Rostami et al. in
ShaheedBeheshti University of Medical Sciences
on 643 term infants, the study results showed that
92.4% of infants whose umbilical cord bilirubin
was less than 3 mg/dl did not have pathologic
hyper bilirubinemia. They had p < 0.04, sensitivity

18.4%, specificity of 92.4%, PPV 24.6% and NPV
89.4% (10).

In the mentioned study, the sensitivity and the
amount of PPV and the cut-off point of 3 is lower
than the present study. However, it is noteworthy
that in Rostami et al.’s study, the cut-off point
of 2mg/dl had the sensitivity of 59.2% and the
specificity of 48.1% which is somewhat close to
the present study(10).

In another study, Rosenfeld showed that only
4% of infants whose umbilical cord bilirubin
was less than 2 mg/dl suffered from pathologic
hyperbilirubinmia , but from infants whose
umbilical cord bilirubin was > 2 mg/dl, 25% had
pathologic hyperbilirubinemia. This study results
was similar to our study’s (11).

Another study which also had similar results
is the study performed by Knudsen et al. which
showed that if the umbilical cord bilirubin is less
than 1.4%, only 29% ofinfants have a chance of
suffering from pathologic hyperbilirubinemia, but
if umbilical cord bilirubin is more than 2.5 mg/
dl, 85% of infants will suffer from pathologic
hyperbilirubinemia (12). Other reports show that
umbilical cord bilirubin more than 2.5mg/dl can
predict the pathologic hyperbilirubinmia with the
sensitivityof 71% and 94% specificity (10).
Furthermore, Bernalda Al.reportedthat 52% of
infants whose umbilical cord bilirubin was more
than 2 mg/dl need phototherapy until the third day
of their birth (13).

Among other studies, we can point out Agarwal
et al’s study which showed that if the amount of
total bilirubin in infant's serum is < 6 mg/dl within
the first 24+6 hours after birth, this infant will
not have pathological jaundice, with a sensitivity
95%,specificity of 70.6%, PPV of 27.2 %, NPV
of 99.3%. Only one of 136 infants with umbilical
cord bilirubin less than 6 mg/dl had pathologic
jaundice (14).

On the other hand, Carbonall et al. showed that
umbilical cord bilirubin cut-off point of 2.25 mg/
dl is not a suitable predictor for the pathological
hyperbilirubinemia, which goes against our study
results (16).

Also, Jacobson et al. retrospectively compared
87 infants' umbilical cord bilirubin who received
phototherapy treatment to 95 infants' umbilical
cord bilirubin that didn’t need phototherapy.
They concluded that the umbilical cord bilirubin
cannot be an appropriate predictor for pathological
hyperbilirubinemia (17).

In another study by Seiman et al. ,it was shown
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that we can identify high risk infants for jaundice
by investigating the creator risk factors and by
measuring total serum bilirubin when infants are
prepared for discharge (18).

Conclusion

Acording to this study if umbilical cord bilirubin
is > 2 mg/dl, it can be a factor assisting the
diagnosis of high risk infants for pathologic
hyperbilirubinemia.
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