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Abstract: Neonatal hyperbilirubinemia is a common clinical condition in the first week of neonatal life. The common causes
are haemolytic disecase of the newborn (rhesus), ABO incompatibility, glucose-6-phosphate dehydrogenase deficiency,
spherocytosis and infection. Any study was not conducted in Bangladesh to find out the correlation between neonatal
hyperbilirubinemia and zinc level. So, the objective of this was to evaluate the correlation between the level of serum zinc and
neonatal hyperbilirubinemia in Dhaka city of Bangladesh. This cross sectional study was done at Bangabandhu Sheikh Mujib
Medical University (BSMMU), Dhaka, Bangladesh. Total 594 numbers of sample were collected from neonatology department
of BSMMU from January 2016 to April 2019 and samples were divided in two groups. Case group and control group consists
319 and 275 numbers of sample respectively. All the laboratory parameters were done at clinical pathology department of
BSMMU by automated analyzer machine and strictly followed quality control. Data obtained were analyzed using the
Statistical Package for the Social Science (SPSS) version 20. Results were considered statistically significant if p<0.05. The
result showed that the level of serum bilirubin was 171.14 mg/L and 35.42 mg/L and the level of serum zinc was (0.50 mg/L)
and (0.68mg/L) in case and control group respectively. The bilirubin level was significantly (p<<0.001) high in case group and
zinc level was significantly (p<0.001) decreased in case group when compared with control group. Is also showed there was a
significant (p value<0.001) correlation between hyperbilirubinemia and serum zinc level in this study. Therefore, it can be
concluded, the deficiency of zinc may have a relationship followed by in neonatal hyperbilirubinemia.
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hyperbilirubinemia. Neonatal jaundice is another term of
neonatal hyperbilirubinemia. [1] Neonatal
hyperbilirubinemia is a leading clinical condition for hospital
admission throughout the first week of life of newborn
babies. Globally it affects about 84-112 million neonates, out
of them approximately 60% full term and 80% preterm

1. Introduction

When a newborn has an excessive amount of bilirubin in
the blood that causes the yellowish discoloration of skin, eyes
and mucous membrane of body called neonatal
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babies in their first 2 week of life. [2] Usually neonatal
jaundice is self-limiting and not an injurious condition; but
severe condition may cause permanent brain damage in
association with behavioral and neurological impairment. [3]
Many causes such as haemolytic disease of the newborn
(thesus), ABO incompatibility, glucose-6-phosphate
dehydrogenase deficiency, spherocytosis and infection are
responsible for neonatal jaundice. [4] Furthermore, abnormal
level of trace elements like zinc, copper and magnesium
might disturb the bilirubin metabolism and excretion. [5]

Zinc is an important trace element for cellular function of
human body by maintaining nucleic acid metabolism, protein
synthesis, and enzymatic activation. [6] Its deficiency may
cause growth retardation, congenital malformations,
neurological disorders, and precipitate infections. [7]

In Bangladesh, bilirubin-induced mortality is significantly
more important in early age of neonate. [§] However; more
information or data is not obtainable to find out the exact
causes or situation of newborn jaundice. [9] So this present
study was carried out to find out the characteristics of the
neonatal jaundice and any relation of heavy metals like serum
zinc with newborn hyperbilirubinemia at Dhaka City in
Bangladesh.

2. Materials & Methods
2.1. Study Design

This cross sectional study was done at Bangabandhu Sheikh
Mujib Medical University (BSMMU), Dhaka, Bangladesh.

2.2. Sample Size and Grouping

Total 594 samples and those residences in Dhaka city were
collected from Department of Clinical Pathology (Laboratory
Medicine) and Neonatology were divided 319 in case group
and 275 control group.

2.3. Blood Collection and Serum Separation

Two milliliter (2 ml) blood was collected from neonate
under complete aseptic conditions and was dispensed into a
plain tube left to clot at room temperature (25°C) for 30
minutes, centrifuged in 3000 rpm for 5 minutes, then the
serum was separated and stored in -20°C for further test.

2.4. Estimation of Serum Bilirubin

The level of bilirubin was assessed by photometric
automated methods (Dimension RxL Max, USA) at 540 nm
and measured absorbs using a bichromatic (540, 700 nm)

endpoint technique. [10]

Solubilized bilirubin + Diazotized sulfanilic

acid (absorbs at 540 nm) Red chromophore
2.5. Estimation of Serum Zinc

Zinc was assessed by colorimetric method (Semi-automated
biochemistry analyzer, Evolution 3000, Italy) using ready for
use kit (Egypt) in the Zinc produces with 5-Br-PAPS [(2-5-
Brom-2-pyridylazo)-5-(N-propyl-N-sulfopropyl-amino)-

phenol] a stable coloured complex which colour intensity is
directly proportional to the amount of zinc in the sample.

[11]
Acidic Zinc + 5-Br-PAPS Medium Colored complex
2.6. Data Processing and Analysis

Data were noted in predefined report forms, later compiled
to analyze the data using latest version statistical package for
the social sciences (SPSS) software to obtain the mean,
standard deviation and frequencies.

3. Result
3.1. Demographic Variables

The demographic variables of age, sex, weight, mother’s
occupation and antenatal checkup of all neonates has been
compared to the control groups. The mean age of the
respondents was 3.08 +2.80 and 3.21+3.65 days in study and
control respectively which is not significant. In sex
determination male were 187 and 160 in case and control
group respectively and female were 132 and 115 in case and
control group respectively. The highest percentage of male
were 58.6% in case and 58.18% in control group followed by
female population both in case and control group which is not
significant. The mean weight was 2.62+0.37 kilogram in case
group and 2.84+0.27 kilogram in control group which was
significantly highest 2.5-3.5 kilogram in case group. Table 1
also showed that highest numbers of mother’s occupation were
housewife 240 in case group and 218 in control group which
was not significant. Antenatal checkup variable of mothers was
regular checkup 301 and 258 in case and control group
respectively. In respect to socioeconomic status, 225 numbers
of mother of case group and 173 numbers of mother of control
group come from upper middle class family.

Table 1. Demographic variables of case and control groups (n=594).

Demographic variables Case (n=319) N (%) Control (n=275) N (%) p value
Age (days)

1-2 178 (55.80) 175 (63.64)

3-7 115 (36.05) 70 (25.45)

8-15 24 (7.52) 27 (9.82)

Up to 25 2 (0.63) 3 (1.09)

Mean + SD 3.08+2.80 3.2143.65 0.94"
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Demographic variables Case (n=319) N (%) Control (n=275) N (%) p value
Sex

Male 187 (58.62) 160 (58.18) °0.207™
Female 132 (41.38) 115 (41.82)

Weight (kg)

<25 90 (28.21) 2 (0.73)

2.5-3.5 227 (71.16) 271 (98.55)

>3.5 2 (0.63) 2 (0.73)

Mean + SD 2.62+0.37 2.84+0.27 ?0.001°
Mothers Occupation

House wife 240 (75.23) 218 (79.27)

Service 58 (18.18) 40 (14.55)

Business 21 (6.58) 17 (6.18)

Mean + SD 0.23™
Antenatal checkup

Regular 301 (94.36) 258 (98.82)

Irregular 18 (5.64) 17 (6.18)

Mean £+ SD 0.23"
Socio-economic status

< 10000 (Lower) 07 18

10001-20000 (Lower middle) 58 67

20001-40000 (Upper middle) 225 173

> 40000 (Upper) 29 17

Mean + SD 0.007°

Note: s= significant; ns= not significant, a; P value reached from unpaired t-test, b; P value reached from Chi square test

3.2. Serum Bilirubin Level

The concentration of serum bilirubin was 171.14 mg/L and 35.42 mg/L in case and control group respectively and which is
very significant (p<<0.001) when case group compared with control group in neonates.

Serum Total bilirubin

200
180 171.14

Mean value (mg/L)

35.42

Case Control

Figure 1. The concentration of serum bilirubin level.

3.3. Serum Zinc Level

Serum Zinc result is lower in cases (0.50 mg/L) than control group (0.68mg/L). The concentration of serum zinc is lower in
case group when is compared with control which is very significant (p<0.001).
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3.4. Mean Difference Between Serum Bilirubin and Zinc

Level

Total serum bilirubin, zinc level was estimation of all
neonates and compared to the control group. Table 2 showed

Figure 2. The concentration of serum zinc level.
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(171.14 +£17.08) mg/L than control group (35.42 +8.38)
mg/L. The level of serum zinc was lower in case group (0.50

+0.03) mg/L than control group (0.68+£0.10) mg/L. It is

that the total serum bilirubin was higher in case group

Table 2. Mean difference Serum total bilirubin, Zinc between Cases and Control Group.

highly significant (p<0.001) when for all serum level in case
group compared with control group.

Trace Elements Case (n=319) Mean +SD Control (n=275) Mean +SD p value
Serum total bilirubin (mg/L) 171.14 (£17.08) 35.42 (+8.38) <0.001°
Serum Zinc (mg/L) 0.50 (+0.03) 0.68 (+0.10) <0.001°

Note: s= significant; ns= not significant, p<0.001

3.5. Correlation Between Serum Bilirubin with Zinc Level

In figure 2 the scatter diagram showing negative

control group.

significant pearson correlation (r= -0.773, p value <0.001)
between serum total bilirubin level and serum zinc level in

Serum Zinc (mg/L)

1.2

0.8

0.6

0.4

0.2

y=-0.001x + 0.729
r=-0.773, p=0.001

0 50 100 150 200
Serum total bilirubin (mg/L)
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Figure 3. Scatter diagram of correlation between total bilirubin and zinc level.

both groups. It is justified that if serum bilirubin level is
increased, the serum zinc level decreased in case group and
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4. Discussion

The result of this study found that the highest incidence
was in age group 2.5 to 3.5 days of neonates in both groups.
Many past studies revealed that hyperbilirubinemia is more
common in first week of postnatal period. [12] This present
study showed that serum zinc level was significantly
(p<0.001) lower in case group (0.50 +£0.03 mg/L) when
compared with control group (0.68 +0.10 mg/L), and
correlation between hyperbilirubinemia and zinc also
significant when p value is <0.001.

Zinc is an essential micronutrient for human body that
mainly absorbed in small intestine. It is necessary for various
enzymatic reaction, cell growth, apoptosis and bilirubin
metabolism. [13]

Zinc also act as an antioxidant and contribute to protection
of oxidative stress for maintaining cellular function. [14]
Zinc have the ability to regulate the lipid metabolism by
activate the peroxisome proliferator-activated receptor-o
(PPAR-0) and that may modulate the erythrocyte membrane
[15]

Long term zinc deficiency is responsible for advanced
liver disease like cirrhosis, idiopathic hyperbilirubinemia by
the mechanism of decreased serum albumin synthesis,
increase oxidative stress, diminished hepatic extraction,
portosystemic shunts, and losses in urine. [16]

Zinc deficiency in neonatal hyperbilirubinemia may cause
the disturbance of bilirubin synthesis due to deficient
synthesis of some enzymes and also causes for the
destruction of erythrocyte membrane that leads to hemolytic
jaundice. [17]

The another study also presented that zinc salts may help
to inhibit the hem-oxygenase enzymes resulting to prevent
enterohepatic circulation of bilirubin. [18] Therefore, the
present study appears that zinc have a significant defending
effects in the case of neonatal hyperbilirubinemia.

5. Conclusion

The lower level of zinc concentration is accountable for
many diseases including neonatal hyperbilirubinemia. The
findings of this study indicated that zinc may have a close
relation with neonatal jaundice.

6. Recommendation

This work has done with many limitations. So future study
should consider the following points before starting the work.
The future study can be done in multicenter study in rural
and urban or slum area of Bangladesh along with more
sample size. Trace element selenium (Se), chromium (Cr),
cobalt (Co), iodine (I), manganese (Mn), and molybdenum
(Mo) should be taken in further study. Some others history
like dietary, family history, drug history of mother should be
included in future study. Molecular study can be done in
hyperbilirubinemia patient in newborn.
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