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Abstract

Background: Hyperbilirubinemia regarded as common problem in neonates. Risk factors for elevated
indirect bilirubin include maternal age, race, prematurity, and breast-feeding.

Material and Methods: This study include mothers of term newborn infants with neonatal hyperbilirubinemia
requiring phototherapy and/or exchange transfusion that are combatable or have maternal-fetal ABO
incompatibility to evaluate maternal contributing factors which related to development of hyperbilirubinemia
in newborns.

This study found that higher serum bilirubin level (31.32 + 2.30mg/dl) found in 28%neonate for mother
were >30 years old. There was no significant difference found in serum bilirubin level according to parity
(primi or multi). There was association between the neonatal serum bilirubin level with maternal ABO
blood groups which showed highest mean of neonatal serum bilirubin reported in neonate for mothers carry
blood group A and B (17.92 +10.32), (17.28+6.85) respectively. While a result of the association of neonatal
serum bilirubin level to maternal Rh reuses factor found that there was no significant differences among
them (P>0.05).

Conclusions: hyperbilirubinemiawas more frequent in neonate for mothers>30 years old.Presence of highest
mean of neonatal serum bilirubin reported in neonate for mothers carry blood group A or Band Rh - women.

Keywords: Hyperbilirubinemia, Maternal factors, Neonate's blood group.

Introduction diabetes, prematurity, drugs (vitamin K3), altitude,

Hyperbilirubinemia regarded as common and non- polycythemia, male sex, trisomy 21, breast-feeding, and
. . (l)
threatening problem in neonates. Jaundice is observed a family history™.

during the 1st week of life in approximately 60% of In relating with “maternal-fetal ABO blood group

term infants and 80% of preterm infants?.The raises incompatibility”, in which the mother has blood group

of indirect, unconjugated bilirubin are potentially  ( 4nd the newborn has blood group A or B, in whichthe

neurotoxic. Thus health care providers monitor bilirubin
levels and provide treatment for the newborns jaundice
to prevent the growth of kernicterus (also called bilirubin
encephalopathy)®.The general presentation may be
asymptomatic in physiological jaundice or ill neonate
(vomiting, lethargy, poor feeding, behavioral changes,
tachypnea, pale stools and dark urine®.Risk factors for
elevated indirect bilirubin include maternal age, race

(Chinese, Japanese, and Native American), maternal

hemolytic disease grows in approximately 10% of such
newbornsand may beassociated with clinically significant
neonatal hyperbilirubinemia®. The hemolytic disease
of the newborn due to ABO incompatibility frequently
noticed during the first pregnancy, and about 50% of
infants are affected unlike rhesus hemolytic disease of
the newborn which noticed in subsequent babies rather
than the first baby® Recent study showed that there is
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no need of exchange transfusion for ABO incompatible
neonates and incompatible neonates needed the duration

of phototherapy for >24 hours (7

Material and Methods

This study is cross sectional study and descriptive
analytic study has been done from March 2020to
December 2020 include mothers of term newborn
infants (gestational age >36 weeks) with neonatal
hyperbilirubinemia (serum bilirubin level more than
5 mg/dl) requiring phototherapy and/or exchange
transfusion who are combatable or have maternal-fetal
ABO incompatibility to evaluate causes, maternal
contributing factors which related to development of
hyperbilirubinemia in newborns with jaundice.Jaundice
was already diagnosed clinically and laboratory inside
the hospital. This study has been accomplished over
a half-year, on 75 newborns and their mothers who
admitted to [Neonatal and ImmaturityDepartment] in
child central teaching hospital CCTH hospital and from
consultation private clinic in Baghdad, Iraq. The ethic
committee of approval was done in this study. A special
questionnaire used tocollect and record information

from all newborns a d their mothers.

The maternal data like socio-demographic and
clinical parameters, and neonatal plasma bilirubin level
on admissionwere all recorded.Finally, several laboratory
tests madesuch as (indirect and direct bilirubin, blood
type, Rh factor).

Patients Criteria:
-Inclusion Criteria:-

1- Neonates babies less than 1month)

(age
with hyperbilirubinemia that require phototherapy or

exchange transfusion.

2- Mothers of neonates who involved in the study.

-Exclusion Criteria:-

I- Neonate babies with any other severe
diseasesorwith other known causes of jaundice and

hemolysis.

2- Mothers with hemolytic disease or with other

serious diseases.

Statistical Analysis

Statistical analysis was carried out using the
Minitab 16.1(2010). Data expressed as numbers (%)
and (mean+SD).Chi-square (X?)was to detect significant

value differences among study variables.

Results

Table (1) showed the maternal socio- demographic
characteristics of 75 women were delivered children
with hyperbilirubinemia. Regarding maternal age the
study found that 54(72%) of women were (<30 years)
and 21(28 %) were (> 30 years) with highly significant
differences between them (P<0.01).On the other hand
13(17.3%) of women were primi parity and 62(82.7%)
were multi parity and highly significant differences
between them (P<0.01).Considering the smoking
history, most of women had no history for smoking
63(84%) and only 12(16%) had a positive history for
smoking with highly significant differences between
them (P<0.01).

Of the
40(53.3%) was found in women with blood group O,
while 15(20%), 11(14.7%), 9(12%) was women with
blood group A, AB, B respectively and highly significant
differences found between them (P<0.01).

study population, higher percentage

Interestingly, most of women included in this study
48(64%) were delivered by caesarian section (C/S)
while 27(36%) were delivered by vaginal delivery and
significant differences found between the two types of
delivery (P<0.05).
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Table (1): Maternal socio- demographic characteristics

Variable Study group
P-value
Maternal age(years) N (%)
<30 54 72
0.001%**
>30 21 28
Parity N (%) P-value
Primi 13 17.3
0.001%*
Multi 62 82.7
Smoking Hx N (%) P-value
Yes 12 16
0.001**
No 63 84
Blood group (mother) N (%) P-value
A 15 20
B 9 12
0.001%**
AB 11 14.7
(0] 40 53.3
Delivery type N (%) P-value
Vaginal 27 36
0.015%
C/S 48 64
Data presented as number of patients (n) and percentage (%).
NS: No significant differences (P>0.05), (*) Table (2) found that 54 (72%) women who were
Significant difference (P<0.05), (**) Highly Significant ~ below 30 years old the mean serum bilirubin was (24.34
difference (P<0.01). + 3.08 mg/dl) while (31.32 + 2.30mg/dl) serum bilirubin

level found in 21(28%) of woman who were equal or

C/S: Caesarian Section higher than 30 years old and highly significant level

between them (P<0.01).
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Table (2): Comparison of serum bilirubin for neonate according to maternal age in the study group

Age (years) Serum bilirubin level (mg/dl) N % P-value
54 72
<30 years 24.34 +3.08
21 78 0.001**
> 30 years 31.32+£2.30

Data presented as mean + SD, number of patients (n) and percentage (%).

NS: No significant differences (P>0.05), (*) Significant difference (P<0.05), (**) Highly Significant difference

(P<0.01).

Table (3) found that in women with primi parity the mean serum indirect bilirubin level for neonate was (14.73
+ 6.75 mg/dl) while in women with multi parity the mean was (13.68+ 4.56 mg/dl) but no significant differences
found between them (P>0.05).

Table (3): Comparison of serum bilirubin according to parity in the study group.

Parity Serum Indirect bilirubin level P-value
(mg/dl)
Primi 14.73 £ 6.75
0.495N-5
Mult 13.68+ 4.56

Data presented as number of patients (n) and percentage (%).

NS: No significant differences (P>0.05), (*) Significant difference (P<0.05), (**) Highly Significant difference
(P<0.01).
Table (4) reported highest mean of neonatal serum bilirubin in neonate for mothers carry blood group A and

B (17.92 + 10.32), (17.28+6.85) respectively, while lowest mean of the serum bilirubin reported in neonate for
mothers carry blood AB (10.244 4.05) with highly significant differences between them (P<0.01).

Table (4): Association of the neonatal serum bilirubin level with maternal ABO blood groups

Maternal blood groups Serum Indirect bilirubin level (mg/dl)
A 17.92 £1032 a
B 17.28+6.85 ab
AB 10.24+ 4.05 C
o 13.86+3.75 bc
P-value 0.008**

Data presented as mean+SD , ©One way ANOVA were used to test Maternal blood groups,
** Highly significant (P<0.01), Means that do not share a letter are significantly differentaccording to Fisher

test.
On the other hand, the serum bilirubin level in Rh + women was (14.28 + 5.04) while for Rh — women was

(14.64 £ 6.85) with no significant differences among them (P>0.05), table (5).
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Table (5): Association of neonatal serum bilirubin level with maternal Rh factor

Rh factor Serum Indirect bilirubin level (mg/dl)
Rh+ 14.28 + 5.04
Rh- 14.64 + 6.85
P-value 0.804 N-5
Discussion Regarding ABO compatibilities higher percentage

This study was assumed to find out the contributions
of each ofthe associated risk factors. One of most
serious clinical problem inside the hospitals with the
mysterious etiology was hyperbilirubinemia between
neonates;including not only a danger to infants but also
taking much valuable time of laboratory and medical

supervise®,

Table 1 reveals the maternal socio-demographic
variables. The results showed that most of mother's age
was < 30years olds while the remaining mothers was
> 30 with highly significant difference between them
,these results compatible with Sumangala Devi D etalfor

the same study®.

Instead (17.3%) of women were primi parity
and (82.7%) were multi parity and highly significant
differences between them (P<0.01), the results of the
study compatible with Oyapero O efalwhich showed that
most women were multiparity or parity of the mothers
included in this study was more than P19, While this
study is in contrast with Taneja S efal study which
showed that most mother's presented with primi parity
rather than multi parity!).AlsoOyapero O etalstudy
which showed that majority of the mothers of the study
individuals had a 1-2 children(!?,

Allowing for the smoking history of mothers,data
suggested significant results, the results did not reach
for review of the mothers’ smoking history and did not
permit us to count the accurate number of cigarettes
smoking mothers. In a preliminary analysis of the
data has found negative association between neonatal

jaundiceand other factors such as maternal smoking(!?-

of mothers 53.3% were with blood group O, while 20%,
14.7% and 12% was in mothers with blood group A,
AB, B respectively and highly significant differences
found between them (P<0.01).These results consistent
with Akanmu AS efal which found that blood group O
of females were 54.3% of the donor population, equally
if it can be assumed that sex factor has no influence on

ABO gene inheritance and blood group distribution(!%),

Considering mode of delivery for mothers in the
study, most of mothers (64%) were delivered by caesarian
section (C/S) while 27(36%) were delivered by vaginal
delivery and significant differences found between the
two types of delivery (P<0.05).Concentrating study on
the use of oxytocin on mother's babies showed that
the induced labor was associated with more neonatal
jaundice".In contrast with other study that shows
the delivery outcomes for cases and controls,mode
of delivery did not show any statistically significant
difference between vaginal delivery andcaesarean
delivery. About 74% of babies delivered vaginally and
25% caesarean delivered babies developed neonatal

jaundice®).

This results of the study institute that 72% of
mothers were below 30 years old with the mean serum
bilirubin was (24.34 + 3.08 mg/dl) while (31.32 +
2.30mg/dl) serum bilirubin level found in 28% of
mothers who were equal or higher than 30 years old and
highly significant level between them (P<0.01).These
results well-matched with Norman M et aland Olusanya
BO et alwhich showed that mothers age was found to
be statistically significant in statistical analysis and it

also suggested that a higher serum bilirubin levels in
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neonates who born for older mothers (more than >30
years old) can be linked to increased risk for neonates

hyperbilirubinemia(!®,

The present study showed that women with primi
parity the mean serum indirect bilirubin level for
neonate was (14.73 + 6.75 mg/dl) while in women with
multi parity the mean was (13.68+ 4.56 mg/dl) but no
significant differences found between them (P>0.05).
Moreover the present study finding suggested that birth
in the first pregnancy could be important risk factors in
current study population , it could agree with Agarwal V
etal, Ekwochi U etal, study which suggested that obstetric
factors for mothers associated with an increased risk for
developing hyperbilirubinemia in neonates involved

primi parity%17),

Although a number of parameters, including
maternal age and parity have been studied to predict the
presence of a newborn with ABO incompatibility and
the development of a subsequent hyperbilirubinemia, it
stills difficult to expect the real causes behind that('®). We
therefore aimed in this study to determine prospectively
the relation between maternal factors and presence of

hyperbilirubeinemia in healthy term newborns.

The previous studiesshowed the association between
the neonatal serum bilirubin level and maternal ABO
blood groupsand OA was more commonly associated
than OB blood group(!%-20),

Moreover the present results showed highest
mean bilirubin in neonate whom their mothers carry
blood group A and B (17.92 + 10.32), (17.28+6.85)
respectively, while lowest mean of the serum bilirubin in
neonate for mothers carry blood AB (10.24+ 4.05) with
highly significant differences between them (P<0.01).
These results compatible withSarici SUetal which
found that ABO incompatibility played a major role in
development of significant hyperbilirubinemia similar
to previous studies. 70/150 (46.66%) babies had ABO
incompatibility as compared to 6 babies (4%) who had
Rh incompatibility and highly significant differences

between them@D.

Then again, a result of the correlationbetween
neonatal serum bilirubin level and maternal Rh reuses
factor found to be with no statistical differences among
them (P>0.05)>2-2) These results compatible with Harry
Cetalwhich found that ABO blood group incompatibility,
was seen in 70 babies as opposed to 6 babies with Rh
incompatibility. ABO (17.98) incompatibility resulted
in higher serum bilirubin levels with the difference being
statistically significant (P=0.026)?>).

Conclusion
Multiple risk factors were associated with
development of significant hyperbilirubinemia.The

higher percentage of mothers were with blood group
O consequently the ABO blood group incompatibility
between neonates and their mothers have higher
chances of developing significant hyperbilirubinemia
in neonates . Moreoverthe result of the occurrence of
neonatal hyperbilirubinemia and maternal Rh reuses
factor found to be with no statistical differences among
them .Thus, it was concluded that an early follow up is
still one of important steps to recognize the development
of significant jaundiceearly, and if the above mentioned
risk factors was diagnosed a more careful follow up and
management of those babies can be prepared to prevent

development of significant hyperbilirubinemia.
Conflict of Interest: Nil
Source of Funding: self

Ethical Clearance: The patients signing a written

consent before doing the questionnaire

Acknowledgment : The authors would like to thank
Mustansiriyah University (www.uomustansiriyah.edu.

iq), Baghdad - Iraq for its support in the present work.

References

1. Klinegman RM, Behrman RE, Jenson HB, Stanton
BF, Chapman IR, Adger Jr H, et al. Nelson
Text book of Pediatrics. 19th ed., Philadelphia:
Elsevier; 2011. Chapter 96 (3), Jaundice and
hyperbilirubinemia in the Newborn; PP 1, 2.

2. Patra LB. Prediction of neonatal hyperbilirubinemia



10.

11.

12.

13.

Indian Journal of Forensic Medicine & Toxicology, October-December 2021, Vol. 15, No. 4

using first day serum bilirubin level Int J Contemp
Pediatr. 2016 Feb; 3(1):179-182.

Zaoutis LB, Chiang VW. Comprehensive Pediatric
Hospital Medicine.1st eds. Elsevier, 2007.Chapter
55 (part 3),Neonatal Hyperbilirubinemia: S.F.

Brough H.A., Nataraja R., Rapid pediatrics and
Child Health. 2 nd eds.John Willy& sons, 2010.
Chapter10,Neonatal jaundice: 157-159.

Akgiil S, Korkmaz A, Yigit S, Yurdakok M.
ABO
incompatibility: does blood group matter. Turk J
Pediatr. 2013 Sep 1; 55(5):506-9.

Kattimani VS, Ushakiran C. B. Hemolytic disease
of the new-born due to ABO incompatibility. Int J
Contemp Pediatr. 2018 Mar; 5(2):605-611.

Abbas SH, Nafea LT, Abbas RS. Prevalence of
ABO Incompatibility and its effect on Neonates

Neonatal hyperbilirubinemia due to

Hyperbilirubinemia. Research J. Pharm. and Tech.
2020; 13(1): 141-14e.

Keren R, Luan X, Friedman S, Saddlemire S,
Cnaan A, Bhutani VK. A comparison of alternative
risk-assessment strategies for predicting significant
neonatal hyperbilirubinemia in term and near-term
infants. Pediatrics. 2008 Jan 1; 121(1):e170.

Sumangala D.D, Vijaykumar B. Risk factors for
neonatal hyperbilirubinemia: a case control study.
Int J Reprod Contracept Obstet Gynecol. 2017 Jan;
6(1):198-202.

Oyapero O, Disu AE, Njokanma FO. Clinical and
sociodemographic correlates of neonatal jaundice at
atertiary health facility in Lagos, Nigeria. Advances
in Human Biology. 2018 May 1; 8(2):117.

Taneja S, Pande V, Kumar H, Agarkhedkar S.
Correlation of various maternal factors with
exaggerated hyperbilirubinemia of the newborn.
Journal of Datta Meghe Institute of Medical
Sciences University. 2017 Jul 1; 12(3):218.
Maisels MJ, Gifford K, Antle CE, Leib GR.
Jaundice in the healthy newborn infant: a new
approach to an old problem. Pediatrics. 1988 Apr
1; 81(4):505-11.

Akanmu AS, Oyedeji OA, Adeyemo TA, Ogbenna
AA. Estimating the risk of ABO hemolytic

14.

15.

16.

17.

18.

19.

20.

21.

22.

2527

disease of the newborn in Lagos. Journal of blood
transfusion.2015;vol (2015):1-5.

Seyedi R, Mirghafourvand M, Osouli Tabrizi S.
The Effect of the Use of Oxytocin in Labor on
Neonatal Jaundice: A Systematic Review and

Meta-Analysis. International Journal of Pediatrics.
2017 Dec 1; 5(12):6541-53.

Norman M, Aberg K, Holmsten K, Weibel V,
Ekéus C. predicting nonhemolytic
hyperbilirubinemia. Midirs
2016 Jan 1; 26(1):113.

Agarwal V, Singh V, Goel S, Gupta B. Short
Communication Maternal And Neonatal Factors

neonatal
Midwifery Digest.

Affecting Physiological Jaundice In Western Up.
Indian J Physiol Pharmacol. 2007; 51(2):203-6.

Ekwochi U, Ndu IK, Nwokoye IC, Ezenwosu OU,

Amadi OF, Osuorah D. Pattern of morbidity and
mortality of newborns admitted into the sick and
special care baby unit of Enugu State University
Teaching Hospital, Enugu State. Niger J Clin Pract.
2014;17:346-51.

Onyiriuka AN. Pediatric discharge against medical
advice: Experience from a Nigerian secondary
healthcare institution. Med J Islamic Rep Iran.
2011; 25:194-199.

Ezechukwu CC, Ugochukwu EF, Egbuonu I,
Chukwuka JO. Risk factors for neonatal mortality
in a regional tertiary hospital in Nigeria. Niger J
Clin Pract. 2004; 7:50-2.

Watchko JF, Lin Z, Clark RH, Kelleher AS, Walker
W, Spitzer AR. Complex multifactorial nature
of significant hyperbilirubinemia in neonates.
Pediatrics. 2009; 1(24):868.

Sarici SU, Yurdakok M, Serdar MA, Oran O,
Erdem G, Tekinalp G, Yigit S. An early (sixth-hour)
serum bilirubin measurement is useful in predicting
the development of significant hyperbilirubinemia
and severe ABO hemolytic disease in a selective
high-risk population of newborns with ABO
incompatibility. Pediatrics. 2002; 109(4):53.

Varvarigou A, Fouzas S, Skylogianni E, Mantagou
L, Bougioukou D, Mantagos S. Transcutaneous
bilirubin nomogram for prediction of significant
2009;

neonatal hyperbilirubinemia. Pediatrics.



2528 Indian Journal of Forensic Medicine & Toxicology, October-December 2021, Vol. 15, No. 4

23.

124(4):1052-9.

Israel-Aina YT, Omoigberale Al. Risk factors
for neonatal jaundice in babies presenting at the
University of Benin Teaching Hospital, Benin City.
Nigerian Journal of Pediatrics. 2012; 39(4):159-63.

24.

25.

Sgro M, Campbell D, Shah V. Incidence and causes
of severe neonatal hyperbilirubinemia in Canada.
Cmaj. 2006 Sep 12; 175(6):587-90.

Harry C, Trotman H. Epidemiology of neonatal
jaundice at the University hospital of the West
Indies. West Indian Med J. 2012; 61(1):37-42.



