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ABSTRACT
The present study was conducted on Physiologic jaundice and evaluate the level of total serum bilirubin (T.S.B) and its
relationship with the blood parameters hematocrit (HCT) in newborn of Wasit Province/Iraq from the period 1/7/2016 -
1/10/2016. (100) healthy newborns  ages from (3 – 20) day in both sex gender were included in the study, all babies were
divided in to three groups according to their level of T.S.B that have been measure, group A have (T.S.B< 5 mg/dl), group
B (5 <T.S.B <10mg/dl) and group C (T.S.B> 10 mg/dl). Blood tests were carried out in the laboratory to measure the
levels total serum bilirubin (T.S.B) and the levels of hematocrit (HCT).We compared mean value of TSB for group A with
mean value of TSB for group C, also compared mean value of HCT for group A with mean value of HCT for group C,
group B was eliminated from comparison because it have nearly value that in others groups. For detect if there is
relationship between increased or decreased total serum bilirubin values with the increased or decreased hematocrit value
in newborns. We conclude from the study that Physiologic jaundice is a state of nature occurring for newborn infants and
has a strong relationship with blood cells, as the proportion of high red blood cells in children is the main cause of high
bilirubin level and thus the incidence of neonatal jaundice in newborns. The results showed that there was a positive
relationship between the levels of HCT and T.S.B, it was calculated that the level of HCT is high accompanied by an
increase in the level of TSB and decrease the level of HCT low levels of T.S.B. Also, the results showed that the average
value of bilirubin and the average hematocrit was within the normal range for newborn of Physiologic neonatal jaundice.
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INTRODUCTION
Physiologic jaundice is a common type of jaundice occurs
during the first week of life all newborn it is not an
indication of an underlying disease, generally its harmless
but  if still more than month of baby age  may become
pathogen (CPS, 2007 and NICE, 2010). Jaundice caused
by the accumulation of bilirubin that would be deposited
in the skin, the whites of the eyes, and other tissues (CPS,
2007 and Muchowski , 2014). Although most newborns
with jaundice are otherwise healthy,   they need to be
deposited in the skin, the whites of the eyes, and other
tissues (CPS, 2007 and Muchowski, 2014). Although most
newborns with jaundice are otherwise healthy, they need
to be monitored because bilirubin is potentially toxic to the
central nervous system (Maisels and Newman, 1995;
Bhutani et al., 2004). The average total serum bilirubin
level usually at 5 to 6mg / dL (86 to 103µmol per L) on
the third to fourth day of life and then declines over the
first week after birth (NICE CKS, 2015; Behrman et al.,
2000). Bilirubin elevations of up to 12 mg/dL, with less
than 2 mg per dL (34 µmol per L) of the conjugated form,
can sometimes occur. Infants with multiple risk factors for
development jaundice to harmful include (parents have
diabetes, low weight, breast-fed babies, male infants, east
Asians and glucose-6-phosphate dehy-drogenase
deficiency) (Muchowski, 2014; Behrman et al., 2000;
Ullah et al., 2016; Dennery et al., 2001; Clemons, 2000
and NICE, 2016). Develop an exaggerated form of physio

logic jaundice in which the total serum bilirubin level may
rise as high as 17 mg per dL (291 µmol per L) (Dennery et
al., 2001). Level of bilirubin increased after birth for many
reasons and the main reason is break down of red blood
cells as well as the immature liver function, bilirubin
production typically declines to the adult level within 10 to
14 days after birth (Behrman et al., 2000; Meredith et al.,
2002; ACT, 2012 and Gautam, 2016). Newborns normally
have a high red blood cells count at birth and their red
blood cells have a shorter life span than adult red blood
cells ,therefor  red blood cells undergo normal daily
breakdown of aging red blood cells a process called
hemolysis Altman and Dittmer,1961; Arthur and
Kopelman, 2016; Marks and Glader, 2009 and Jeffery et
al., 2009), because of replaced hemoglobin fetus by
hemoglobin adult that was occurred after delivery the
breakdown of hemoglobin fetus to replace by adult
hemoglobin Functionally, fetal hemoglobin differs most
from adult hemoglobin in that it is able to bind oxygen
with greater affinity than the adult form , giving the
developing fetus better access to oxygen from the mother's
bloodstream (Berg et al.,2002; Rodgers et al.,1993).
Within the first week after delivery, hemoglobin and
hematocrit values begin to decrease  in response to the
higher ambient oxygen concentration ex utero, it is
postulated that this  increase in oxygen concentration,
combined with a rising percentage of adult hemoglobin,
until  its  reached  normal value for children (Erica and
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Jacqueline, 2007) . Bilirubin is the final product of heme
degradation. (At physiologic pH, bilirubin is insoluble in
plasma and requires protein binding with albumin after
conjugation in the liver, it is excreted in bile, also the
affinity for bilirubin is lower in newborn than in the older
infant. Adult levels of affinity are not reached until as late
as five month of age (Dennery et al., 2001; Gautam, 2016;
Melton and Akinbi, 1999; Wintrobe and Lee, 1999;
Gartner and Herschel, 2001).
Many of researchers consider the peak serum bilirubin
level >15 mg/dl as a hyperbilirubinemia since specific
treatment is usually considerate or above this level (Riskin
et al., 2003; Maisels, 1981). Total serum bilirubin (T.S.B)
value in the physiological jaundice should be between (5-
15) mg/dl for  healthy newborn and that will decline to
under 5 mg/dl after 2-3 week of age babies leading to
disappear of physiological jaundice, also normal
hematocrit for them had been value of 61% and
hemoglobin (Hb) 18 g/dl and  with 1-3 day of age babies
and that will be declines to (17 -16) g/dl with 1-2 weeks
until reach to 11 g/dl with 6 months of age (Behrman et
al., 2000; Jeffery et al.2009; Erica and Jacqueline, 2007
and Amar et al., 2016 ). In  our present study the  mean
value for TSB was 7.7 mg/dl with 1-3 weeks of age
babies, and the HCT was 51.8% these parameters were
had a normal concentration, also we found there was
positive relation between these parameters TSB and HCT,
for all babies, when HCT was high, TSB was high too and
they low down  together. This relation between it’s due to
relative polycythemia and increased red blood cell
turnover in neonates (Gartner and Herschel, 2001).

MATERIALS & METHODS
The newborns in this study were divided into three groups
according to their level of total serum bilirubin, group A
have (T.S.B< 5 mg/dl), group B (5 < T.S.B <10 mg/dl)
and group C (T.S.B> 10 mg/dl).
Blood sampling: taken from all babies in the three groups
by capillary venous sampling from a heel foot of babies by
capillary tube.
Hematocrit (HCT) assay
The capillary tube should be filled with blood (about¾)
seal one end of the capillary with clay, place the duplicate
capillary tube in the microhaematocrite centerifuge  as
balance and close it , set the timer for 5 minutes and fix
speed of microcenterifuge  at 10000 (RPM),measure the
HCT by using special rule.

Total serum bilirubin (T.S.B) assay
TSB were obtained by put the capillary tube that contain
sample in the bilirubin meter instrument and then we
recorded the results.

RESULTS
We used Minitab program static for statistical analyses of
mean parameters total serum bilirubin and hematocrit, the
results showed there is a positive relation between the
mean values of total serum bilirubin (TSB) with the mean
value of hematocrit (HCT). In meaning if there was
declined of the mean value of TSB that showed in group A
(Fig. 1) there will be decline of the mean value of HCT too
in the same group A (Fig 2). Also when there was elevated
of the mean value of TSB that showed in group C (Fig 1),
there will be elevate of the mean value of HCT too in the
same group C (Fig 2), All results had been summarized in
table 1.

DISCUSSION
In this study we focused on a physiologic jaundice,  that it
is a common type of jaundice occurs during the first week
of life all newborn, we investigative, if there is
relationship between the total serum bilirubin level (TSB)
with the hematocrit level (HCT), and from the results in
this search we found there is a positive relation between
TSB and HCT Results showed the lower  mean TSB  level
was 2.9 mg/dl it's  had 45.8 %  of HCT , and in higher
mean TSB level 12.3 mg/dl  it's had  56.7 % of  HCT , this
results proved  these relation between them  and  that  was
agreement with  many of research like (Meredith etal.12 &
Erica etal.21) have proved this relation between them, and
it is happen due to relative polycythemia  (high red blood
cells count) and increased red blood cell turnover in
neonates that the level of bilirubin increased after birth for
many reasons  and the  main reason  is break down of red
blood cells as well as the immature liver function
(Behrman et al., 2000; Meredith et al., 2002; Marks and
Glader, 2009; Jeffery et al., 2009 & Gartner and Herschel,
2001).
Also average of mean TSB level in this study were with
normal range 7.7mg/dl and average of mean HCT level
51.8% had normal range, our finding were Similar
findings in the study carried out by (Jeffery et al., 2009 &
Amar et al., 2016) that showed Total serum bilirubin
(T.S.B) value in the physiological jaundice should be
between (5- 15) mg/dl for healthy newborn Also normal
hematocrit for them had been value of 61%.

FIGURE 1:  mean value of total serum bilirubin  in newborn with neonatal jaundice .
Group A : TSB < 5 mg/dl, Group B : TSB = 5 - 10 mg/dl, Group C : TSB > 10 mg/dl
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FIGURE 2:  The mean value of Hematocrit  ( HCT ) in newborn with neonatal jaundice .
Group A : Mean of HCT % , have  (TSB < 5 mg/dl), Group B : Mean of HCT %,  have   (TSB = 5 - 10 mg/dl)

Group C : Mean of HCT % , have   (TSB > 10 mg/dl)

TABLE 1: The mean of the total serum bilirubin (TSB) parameter and  hematocrit (HCT) parameter.
Parameters Group A=

(T.S.B<5mg/dl)
Group B =
(T.S.B=5-10mg/dl)

Group C =
T.S.B >10mg/dl)

Average mean
for A,B and C

Mean of T.S.B mg/dl 2.9 7.9 12.3 7.7
Mean of HCT % 100 45.8 52.9 56.7 51.8
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