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ABSTRACT

Neonatal hyperbilirubinemia results from a readiness for the bilirubin production in neonates and
limited their ability to excrete it. The diagnosis of hyperbilirubinemia based on yellow discoloration
of the skin and whiteness of eyes, idle in the child's movement and the lack of lactation. The baby
seems sick or is difficult to awaken. Serum cystatin-C, is a low molecular protein that belongs to the
family of cysteine protease inhibitor, was proposed as an endogenous filtration marker. In this study
sixty neonatal patients suffering from hyperbilirubinemia (35 males,25female) were collected from
prematurity unit (PU) in Al-Zahra Educational Hospital/Al-Najaf Al-Ashraf during the period from
August,2020 to February,2021. A group of 20 randomly (12male, Sfemale) selected apparently
healthy group. After diagnosis of hyperbilirubinemia, the patients were divided into three groups
according to age (1-3), (4-7) and (7-9) days. The result reveals that significant increase (p<0.05) in
serum cystatin-C in neonatal hyperbilirubinemia as compared with healthy group. The result of study
reveals no significant increase(p<0.05) in serum levels of cystatin-C, while the study shows a
significant increase (p<0.05) between male and female in serum levels of bilirubin.
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INTRODUCTION

Neonatal jaundice It is the common condition of medical importance in newborns, also called
Neonatal jaundice or Neonatal icterus, in which the yellow pigment bilirubin can accumulate in the
extracellular fluids by the way in the skin, over the sclera in the membranes of conjunctival and in
other membranes of mucous after birth within the first few days, as well as skin prevails in yellow
almost in face and extending down onto the chest, jaundice of neonate in normal circumstances is
harmless: this condition is often seen in infants around the second day after birth, and goes on till day
8 in normal births, or to about day 14 in premature births. Common reasons of neonatal jaundice
include jaundice due to formula supplementation, normal physiologic and hemolytic jaundice that
include deficiency of glucose-6-phosphate dehydrogenase ,hereditary spherocytosis (Kaplan and
Hammerman,2002; Watchko and Maisels,2003), deficiency of pyruvate kinase, autoantibodies of
ABO/Rh blood type, or infantile pyknocytosis (Huang et al.,2013).

Neonatal  hyperbilirubinaemia  could preventing risk of elevated hyperbilirubinaemia
happen by 2 / 3 of all healthy newborns (NIHCE and bilirubin encephalopathy necessary to
,2010), it is the most common cause of diagnose the real reasons of jaundice(YICSSG
readmission after discharge from birth ,2008; Woodgate and Jardine ,2011).
hospitalization in spite of that jaundice is
physiologically normal and for aim of
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Cystatin-C used as an alternative biomarker
to evaluation of kidney function is linked with
cardiovascular disease and mortality than serum
creatinine that used traditionally (Chen et
al.,1997; Shlipak et al.,2005; Astor et al., 2009).
A protein low molecular weight that inhibitor of
cysteine protease as an extracellular (Grubb,
2000; Maria et al.,2008), formerly post-gamma-
globulin, gamma trace or polypeptide of
neuroendocrine basic (Filler et al.,2004).

It is non glycated protein contains about 122
amino acids, it is a member of cystein proteinase
inhibitors family (Christine ef al.,2010). It is the
house keeping product of gene in all nucleated
cells, whereas, is produced at fixed rate
(Abrahamson et al.,1990; Qiang et al.,2010).
This protein discovered for the first time of
healthy patients in the cerebrospinal fluid, also
in the urine of patients with tubular diseases then
later detected in the dialysis patient's serum
(Charlton et al., 2013).

MATERIALS AND METHODS

Samples The study was conducted on sixty
neonates hyperbilirubinemia patients
(25female, 35male), suffering from severe
jaundice (TSB>15mg/dl).The patient's age was
ranging from 1 to 9 days The study was carried
out from August, 2020 to February, 2021,
samples were collected from the prematurity
unit(PU)in Al-Zahra Educational Hospital/Al-
Najaf Al-Ashraf. Hyperbilirubinemia was
diagnosed by Pediatricians. The information of
patients was obtained through data that included
the name, gender, age. The diagnosis of neonatal
jaundice based on visual examining of newborn
that include the yellow discoloration of skin and
white of eyes, as well as testing blood levels of
bilirubin. A blood test involves collecting a
small amount of blood, this test is available in
most hospitals. TSB level was measured
immediately after drawing blood.

Blood collection Blood samples 3 milliliter
were drawn by trained nurses or laboratory
analysts. Blood was left at room temperature for
10 minutes for clotting, centrifuged 6000 rpm
for 10 minutes, and then serum was separated
and freezing at -20 °C.

Serum Cystatin-C This assessment employs a
quantitative sandwich enzyme immunoassay

technique, and performed by Automated
microtiter plate ELISA reader (biokit ELx800
reader, E1x50 washer, Barcelona / Spain).
Statically analysis The data were analyzed by
using windows software packages Graphpad
prism v6, data were offered as the meant
standard error (SE). Statistical analysis of
comparison between the patients and healthy
groups were tested by one-way ANOVA test,
while the comparison between subgroups was
analyzed by t-test. It carried out the correlation
between the parameter's correlation coefficient
of Pearson. A level of statistically significant
determination by P-value < 0.05.

RESULTS
Comparison among different age groups of
neonatal hyperbilirubinemia.

Result of table (1) showed bilirubin,
cystatin-C ~ serum levels of neonatal
hyperbilirubinemia to three neonatal ages (1-3)
(4-6) (7-9) days. The results observed
significant differences (p<0.05) in serum level
of bilirubin at age (1-3) days (14.205+0.368
mg/dl) as compared with (4-6) days (17.19

+0.177mg/dl) and (7-9) days
(20.49+0.364mg/dl). While, the result of Cys-C
serum level detected significant

difference(p<0.05) in age (1-3) days (18.206+
0.31ng/ml) as compared with age (4-6) days
(21.587+0.163ng/ml) and age (7-9) days
(26.005+0.437ng/ml).

Comparison of Cystatin-C between neonatal
hyperbilirubinemia patients (male, female)
and control group.

The result of serum Cys-C concentration
scored significant increase (p<0.05) in neonatal
hyperbilirubinemia (21.932+0.458ng/ml) when
compared with HT group(5.36+0.564ng/ml) in
figure (1). Also the result in figure (2) showed
significant elevated (p<0.05) in Cys-C of male
(21.887+ 0.624 ng/ml) when comparison with HT
male (5.121£48600ng/ml), and expressed
significant increase (p<0.05) in Cys-C of female
(21.996+0.683 ng/ml) as compared with HT
female (4.854+ 48422ng/ml).

Table (1): Comparison of Neonatal Hyperbilirubinemia at different ages.
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Neonatal jaundice
Clinical setting Means £S. E
(1-3) Days (4-6) Days (7-9) Days
Bilirubin(mg/dl) *14.205+0.368 *%17.19+0.177 20.49+0.364
P value 0.011 0.092 0.041
Cystatin-C (ng/ml) 18.206+0.31 *%21.587+0.163 *26.005+0.437
P value 0.033 0.021 0.026

*Statistically significant differences (p< 0.05) between (1-3) days, (4-6) days and (7-9) days.
** Statistically significant differences (p< 0.05) between (4-6) days, (7-9) days.
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*Statistically significant differences (P < 0.05) of patients and healthy group.
Figure (1): serum level of Cystatin-C in neonatal hyperbilirubinemia patients in comparison
with healthy neonatal (HT) group.
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*Statistically significant differences (P < 0.05) between male and healthy (m) .
**Statistically significant differences (P < 0.05)between female and healthy(f).

Figure (2):serum level of Cystatin-C in neonatal hyperbilirubinemia (male, female) patients
comparison with healthy neonatal (HT) group.

Correlation between Cystatin-C and bilirubin

The result presented in figure (3) marked positive and significant correlation of Cys-C serum
concentration with bilirubin (r=0.9331).
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Figure (3): Correlation between cystatin-C and bilirubin in neonatal hyperbilirubinemia.

DISCUSSION

Comparison among different age of groups of
neonatal hyperbilirubinemia.

The result of the current study observes
significant differences (p<0.05) in serum level
of Cystatin-C at age (1-3)days,
(18.206+0.31ng/ml), whilst, the result of
neonatal hyperbilirubinemia with age (4-6)
shows significant differences (p<0.05) in serum
level of Cys-C (21.587+0.163ng/ml). While at
age (7-9) days, Cys-C (26.005+0.437ng/ml).
The result of the current measured level of Cys-
C and they noted level of Cys-C was increased
with age. While Kazuo and Akiko, (2002)
documented the urinary level of Cys-C was not
influenced by muscle mass or age. The result
of the current study in accordance with the
results of the study Zhang ef al., (2014) ;Hung
et al.,(2015) showed that the total serum
bilirubin level (TSB) rises with age, they
documented in their study, the reference
intervals of total bilirubin for apparently healthy
elderly should be established according to
different age and sex groups.

Comparison of Cystatin-C between neonatal
hyperbilirubinemia patients (male, female)
and control group.

The result of the current study has shown
elevated in serum level of Cys-C in neonates
with hyperbilirubinemia when compared with
healthy neonatal (Bilirubin levels within the
normal range) figure (1).

Production of Cystatin-C in the body is
stationary process not effected by renal

Copyright © The Author(s)

conditions, diet factors, and increased protein
demolition. Thus, unlike creatinine, which alters
with muscle mass or age (Filler ef al.,2004). The
relationship between Cys-C and GFR was higher
among native kidney disease patients than in
healthy persons (Rule ef al., 2006). In the
agreement with the current study Cepeda et al.,
(2010) has shown the high level of Cys-C to be
associated with traditional cardiovascular risk
factors such as diabetes, hypertension and
chronic renal disease. Patients with hypertension
showed significantly higher level of Cys-C as
compared to those without hypertension. Cys-C
may provide new ideas into the importance of the
correlation between kidney disease and
hypertension in subjects with presumably
normal kidney function (Salgado ef al.,2013).

The result of the present study shows there is no
statistically significant difference between male and
female as shown in Fig (2). As cystatin-C
independent upon many factors one of them, is
gender. There are several studies in accordance with
the present study, Finney et al., (2000); Stevens et
al., (2009) were considered cystatin-C not
influenced by age, and body composition, gender
and sweat which in the conformed with the present
study.

Correlation between Cystatin-C and bilirubin

The correlation between cystatin-C and
bilirubin that showed in figure (3) infer positively
with a significant statically (r= 0.9331).

Plasma level of cystatin-C was suggested
as a novel alternative marker for GFR (Coll et
al.,2000) based on its characteristics not
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affected by a muscle mass, gender and age. Coll
et al., (2000); Filler et al., (2004), proposed that
in renal dysfunction increased level of cystatin-
C may be a more sensitive indicator than
traditional creatinine. In neonates with bilateral
kidney malformation high level of Cys-C may
reflect the renal endowment low. In term
neonates, the nephron mass is complete at birth.
Nevertheless, neonates with  congenital
anomalies of kidney development of impaired
kidney occur and lead to a lower nephrons
number and an increased risk to lower renal
function at birth (Luyckx and Brenner,2010;
Bertram et a/.,2011).

Hyperbilirubinemia can be defined as any
blemish in the steps of bilirubin metabolism, so
overproduction or impaired in uptake and
conjugation  causes indirect/unconjugated
hyperbilirubinemia, while impaired in excretion
of bilirubin result from damaged of hepatocytes
or bile ducts cause direct/conjugated
hyperbilirubinemia (Cui et al., 2001; Wang et
al.,2003). The concentration of bilirubin in the
blood is increased when hemoglobin in aging
red blood cell is destroyed in patients suffer
from liver disease or disorder of liver function
(hepatitis and blocked bile duct). Thus, only
direct or conjugated form of bilirubin is filtered
by the kidneys and is secreted into the urine
(urine bilirubin) (Kraingkrai et al.,2011).
Therefore, from this study we conclude that the
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excessive increase in the level cystatin-C in
serum is caused by a defect in glomerular
filtration rate. Thus, this leads to an imbalance
in the final steps of the process of excretion of
bilirubin in urine, so bilirubin proportion is
rising in the neonates' blood.

CONCLUSIONS

The association between TSB status and
biomarkers has been demonstrated in neonatal
hyperbilirubinemia. The serum level of
cystatin-C alone was a best indicator of
creatinine clearance than serum level of
creatinine. High level of cystatin-C is involved
in kidney dysfunction, initiation and
progression of neonatal hyperbilirubinemia.
There is a relationship between age and the high
level of biomarkers as a result of severe
systemic damage.
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