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Evaluation of risk factors for development of severe
hyperbilirubinemia in term and near term infants
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ABSTRACT

Objective: To determine clinical features, etiology and risk factors in term and near term newborns with
severe hyperbilirubinemia.

Methods: During ten years period (2000 - 2009), infants of > 35 gestational weeks who received phototherapy
were evaluated retrospectively. The study population was divided into two groups and clinical features,
etiology and risk factors were compared. Group 1 defined by those who had bilirubin level >25 mg/dl
(severe hyperbilirubinemia) and group 2 defined by bilirubin level <25 mg/dl.

Results: During the study period 1335 babies were evaluated. Severe hyperbilirubinemia was found in 137
(10.3%) patients. Total serum bilirubin level was 29.7+4.7 mg/dl in group 1 and 18.9+3.5 mg/dl in group
2. Pathological weight loss, vaginal delivery and supplementary feeding were identified as significant risk
factors for development of severe hyperbilirubinemia (p < 0.001, p < 0.001 and p = 0.04, respectively).
The time at recognition of jaundice by family and postnatal age at admission were significantly higher in
group 1. The ratios of previous sibling received phototherapy and being the second child or after were
found higher in group 1.

Conclusion: Pathological weight loss, vaginal delivery and supplementary feeding were determined as risk
factors for development of severe hyperbilirubinemia. The newborns with severe hyperbilirubinemia had
late recognition of jaundice and admission to hospital by their families.
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all over the world), it is clear that further studies
concentrating on the etiology and treatment
outcomes of neonatal jaundice are necessary.

A total serum bilirubin level of more than 25 mg/
dlis accepted as severe hyperbilirubinemia since an
infant with this degree of jaundice is thought to be
at high risk of kernicterus.® Risk factors recognized
to be associated with severe hyperbilirubinemia
in newborns have included rhesus and ABO
incompatibility, as well as glucose-6-phosphate
dehydrogenase (G6PD) deficiency, jaundice in
the first 24 hours of life, jaundice noted before
discharge from hospital, previous sibling received
phototherapy, near - term gestational age of 35-36
weeks, Asian race and the presence of bruising or
cephal hematoma.®**® To provide appropriate
epidemiologic data, it is necessary to document the
incidence of kernicterus in the newborn population,
the incidence of other adverse effects attributable to
hyperbilirubinemia and its management, and the
number of infants whose TSB (total serum bilirubin)
levels exceed 25 or 30 mg/dl.”

This study aimed to compare the etiologies and
risk factors of hyperbilirubinemia between babies
whose TSB levels were > 25 mg/dl and <25 mg/dl.

METHODS

Study design: This study was a retrospective medi-
cal record review. The records of all newborns ad-
mitted to Sisli Hamidiye Etfal Children Hospital,
Neonatology Department, from January 2000 to
December 2009 were reviewed. The records of new-
borns with > 35 gestational weeks and who received
phototherapy with diagnosis of hyperbilirubinemia
were evaluated. The study protocol was approved
by the ethical committee of the Sisli Hamidiye Etfal
Children Hospital. The study population was di-
vided into two groups according to highest biliru-
bin level detected in neonatal period (first 28 days
of life). The group 1 consisted of newborns whose
bilirubin levels were > 25 mg/dl and the group 2
was whose bilirubin levels were < 25 mg/dl. De-
mographic features, physical examination findings
and the risk factors of jaundice were compared be-
tween the two groups. Demographic features and
all laboratory results were collected from the regis-
tration medical records. Gestational age was deter-
mined according to the last menstrual period and if
it was not known and admission to hospital was in
the first 48 hours of life, it was calculated using the
Dubowitz scoring system." The decision to proceed
with phototherapy and exchange transfusion was
undertaken according to the guidelines proposed
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by the American Academy of Pediatrics (AAP).>'2
Etiologic investigations: According to our
protocol, the following etiologic investigations
were performed on all newborns as a baseline:
weight loss at admission, mother - baby’s blood
group, complete blood count, total and direct serum
bilirubin, peripheral blood smear, reticulocyte
count, direct Coombs test, thyroid hormone levels,
blood culture. The causes of jaundice reported in
the records were classified in the following way:
“Rh sensitization” was defined as jaundice in Rh-
positive newborns with Rh - negative mothers. ABO
disease was defined as jaundice in A or B group
newborns with group 0 mothers. The etiology of
which could not have been clarified by the above
mentioned analyses, were further investigated
for serum levels of G6PD and pyruvate kinase,
tandem mass spectrometry (MS) and “TORCH”;
and for urinalysis, culture and reducing substances.
Abdominal ultrasonography was performed to
eliminate hematoma in cases without hemolysis.
Blood and/or urine culture positivity was assessed
as proven sepsis or urinary tract infection.
Excluding criterias from the study:
1. Newborns whose gestational age were <35 weeks.
2. Newborns who presented with severe asphyxia,
infections, abnormal direct serum bilirubin
values and congenital major malformations.
3. Newborns whose records were incomplete.
Type of feeding: Breastfeeding refers to infants who
were exclusively breastfed with no supplementation
of water or formula at any time. Supplementary
feeding refers to infants who were breastfed and
received additional formula supplements. Formula
feeding refers to infants who were exclusively
bottle-fed because their mothers presented some
pathologic conditions that leads to contraindications
to breastfeeding or declined to breastfeed.
Pathological weight loss: In neonatal period, if
infant’s weight loss from birth was > 12 % or there
is clinical or biochemical evidence of dehydration,
it is accepted as pathological weight loss and
calculated as (birth weight - readmission weight /
birth weight) x 100.
Statistical analyses: SPSS 11.0 software was used
for statistical analysis. In the study the demographic
features were evaluated by using “descriptive”
statistical analysis. Student t test, Chi-square and
Fisher’s exact test were used to compare qualitative
and quantitative data. The relationship between
feeding types and serum bilirubin levels were
evaluated by ANOVA test. Statistical signifance
was determined as p < 0.05 level.



RESULTS

During the study period 1570 newborns with
gestational age > 35 weeks who were admitted to
neonatal intensive care units with jaundice were
evaluated. Thirty four newborns had congenital
anomalies, and 199 had deficient data in records,
so from both groups, in total 235 newborns were
excluded and the study was finally completed with
1335 newborns. The demographic features of the
patients are presented in Table-I. The relationship
of the first admission bilirubin levels and the
demographic features of all the patients are shown
in Table-II.

In evaluation of all patients, according to gender;
mean TSB levels were found 19.5 £ 4.8 mg/dl in
male babies and 18.8 + 4.6 mg/dl in female babies.
Mean TSB level were found 19.6 + 5.2 mg/dl in
normal spontaneous delivery (NSD), 18.2 + 3.7
cesearean section and 21.2 £ 2.0 mg/dl in vacuum
delivery. In male newborns and vacuum deliveries
bilirubin level was found to be higher than the
others (p: 0.016 and p < 0.001, respectively).

Severe hyperbilirubinemia (TSB = 25 mg/dl) was
revealed in 137 newborns (10.3%). Comparison of
the demographic features of the groups is presented
in Table-Ill. The gender had no effect on the
occurence of severe hyperbilirubinemia, however
the percentage of severe hyperbilirubinemia was
significantly higher at vaginal delivery (p < 0.001).

In severe hyperbilirubinemia group there was
no difference between the newborns who were
on breastfeeding and formula feeding [OR = 1.9,
95% CI= 0.9 - 3.6, p=0.06], however there was a
significant difference between the breastfeeding

Table-I: Baseline demographic
characteristics of the all patients.

Value Range
Number of patients, 1335 -
Gestational age, weeks 38.6+1.0 35-42
Birth weight, g 3082+533 1500 - 5195

Body weight on admission, g 2977 +525 1440 - 5110
Admission TSB, mg/dl 1926 +4.80 8-465
Time jaundice noticed, days 3.5+2.38 1-26
Postnatal age at time 53+3.7 1-28
of admission, days
Hospitalization 41+30 1-34
duration, days
Previous sibling

received phototherapy, n (%)

68 (5.1)

Risk factors for developing severe hyperbilirubinemia

group and the supplementary feeding group [0R =
1.4, 95% CI =1.01 - 2.1, p=0.04]. It was found that
severe hyperbilirubinemia was 1.4 times higher in
the supplementary feeding group. Jaundice was
common in breastfed newborns but it was revealed
that breastfeding had no effect on development of
severe hyperbilirubinemia.

In all groups, pathological weight loss was found
in 107 (8%) newborns. In 81 of them TSB levels
were < 25 mg/dl and TSB levels were > 25 mg/
dl in 26. Severe hyperbilirubinemia was common
and the level of TSB was higher in the pathological
weight loss group [OR = 3.6, 95% CI=2.26 - 5.84, p
< 0.001]. In the second child, risk of development
severe hyperbilirubinemia was found to be
higher than the first child (p < 0.002) (Table-III).
In the severe hyperbilirubinemia group the ratio
of previous sibling who recieved phototherapy,
the notification time of jaundice by family and
postnatal age at time of admission were found
statistically higher than other group (Table-III). In
the severe hyperbilirubinemia group jaundice was
noticed later than the other group [mean difference
- 0.5 day, 95% CI, - 0.1 to - 0.16, p=0.006] and this
group was also brought to the hospital later [mean
difference - 1.09 day, 95% CI,-1.7 to - 0.4, p < 0.001].

The etiologic factors of hyperbilirubinemia in both
two groups are shown in Table-IV. Pathological
weight loss and sepsis were diagnosed more in the
severe hyperbilirubinemia group (p < 0.001). No
etiologic factor was found in 53.9 % of all infants
and there was no difference between the two groups
in this respect.

In all cases 96 (7.8%) newborns underwent
exchange transfusion, 61 of them were in the severe

Table-II: The relation between demographic features
and first admission bilirubin levels in all patients.

n % *TSB, mg/dl  p
Number of patients, 1335
Gender
Male 769 576 19.5+438 0.016
Female 566 426 18.8+4.6
Methods of Delivery
NSD 837 627 19.6+52
Cesarean section 445 333 182+3.7 <0.001
Vacuum 53 4 212+20
Type of feeding
Breastfeeding 805 603 19.1+43
Formula 70 52 199+6.7 0.246
Supplementary 460 345 19552

*Values are given as mean * standard deviation.
TSB: total serum bilirubin.
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*Given as mean * standard deviation.
TSB: total serum bilirubin, NSD: Normal spontaneous delivery.
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Table-III: Comparison of the risk factors of hyperbilirubinemia in groups.

Risk faktors Group 1 (TSB 2 25 mg/dl) Group 2 (TSB < 25 mg/dl) p
Number of patients, n 137 1198

*Gestational age, weeks 385+1.1 38.6+1.0 NS
*Birth weight, g 3146 + 526 3075 £ 534 NS
*Body weight on admission, g 2928 + 507 2983 + 527 NS
*Admission TSB, mg/dl 29.7+4.7 189+3.5 <0.001
Gender

Male, n (%) 85 (62) 684 (57.1) NS
Female, n (%) 52 (38) 514 (42.9)

Methods of Delivery, n (%)

NSD 111 (81) 726 (60.6)

Cesarean section 21 (15.3) 424 (35.4) <0.001
Vacuum 5 (3.7) 48 (3.6)

Type of feeding, n (%)

Breastfeeding 70 (51.1) 735 (61.4)

Formula 11 (8) 58 (14.8) 0.04
Supplementary 56 (40.9) 405 (33.8)

Pathological weight loss, n (%)

Present 26 (20.4) 81 (6.6) <0.001
Absent 109 (79.6) 1119 (93.4)

Which child of family, n (%)

First child 53 (38.7) 640 (53.4) NS
Second child or after 84 (60.3) 558 (46.6) 0.002
Previous sibling received phototherapy, n (%) 29 (21.1) 39 (3.3) <0.001
*Time jaundice noticed, days 41+£24 35+23 0.006
*Postnatal age at time of admission, days 6.2+3.6 5137 <0.001

*Values given as mean + standard deviation

hyperbilirubinemia group and 35 were in the other
group. Clinical findings of acute encephalopathy
were present in 16 patients. Symptoms of 9 patients
vanished after exchange transfusion, but the other 7
babies manifested signs of kernicterus during their
long term follow-up. All these 7 babies were in
severe hyperbilirubinemia group and median TSB
level was found as 36.5 mg/dl (min: 31.1 mg/dl,
max: 41.4 mg/dl).

NS: Non specific, NSD: Normal spontaneous delivery.

DISCUSSION

Jaundice is the most common issue in the neonatal
period. Itis seen in 60 % of term newborns and 5 - 10
% of these newborns with elevated bilirubin levels
required admission to hospital and treatment.” In
studies to determine which newborns will need
treatment for jaundice; early discharge from hospital
(both mother and baby), being the first child of the

Table-IV: Etiology of hyperbilirubinemia in newborns with severe and non-severe hyperbilirubinemia

Group 1 TSB 225 mg/dln : 137  Group 2 TSB < 25 mg/dl n : 1198 p
Etiology of hyperbilirubinemia n % n %
ABO incompatibility 31 22.6 262 21.9 NS
Rh sensitization 7 5.1 63 53 NS
ABO incompatibility + Rh sensitization 4 29 24 2 NS
Other blood antigen sensitization - - 4 0.3
G6PD deficiency 1 0.7 7 0.6 NS
Proven sepsis 13 9.5 32 2.7 0.001
Urinary tract infection - - 9 0.8
Hypothyroidism - - 7 0.6
Pathological weight loss 29 21.2 78 6.5 0.001
Previous sibling received phototherapy, n (%) 29 21.1 39 3.3 <0.001
*Others 1 0.7 35 2.9 NS
No etiologic factor determined 51 37.2 668 55.8 NS

G6PD: Glucose-6-phosphate dehydrogenase, NS: Non specific
* Baby of diabetic mothers, Small for gestational age, polyctemia, cephal hematoma etc.
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family, male gender, breastfeeding and pathological
weight loss have been reported as risk factors.’** It
is known that indirect hyperbilirubinemia is seen
more commonly in the babies of mothers who have
no sufficent or suitable support for breastfeeding.”
However the common aspect is that jaundice has
an ethnic, cultural and geographic distrubution
so every country should improve their follow up
systems.®!>1¢ In our study we aimed to determine
the risk factors of jaundice in our newborns who
had severe hyperbilirubinemia in ten years period.

It has been reported that male gender is a risk
factor for severe hyperbilirubinemia. Newman et
al.” reported that male gender was a risk factor for
TSB levels to be = 25 mg/dl although Chou and
et al.®® reported this TSB level to be > 20 mg/dl.In
our study also male gender has a relationship with
hyperbilirubinemia, the bilirubin levels were higher
in males than females. Although male gender was
more common in the severe hyperbilirubinemia
group it was not found to be a risk factor for the
higher bilirubin levels statistically.

In the first child of the family neonatal jaundice
is seen more often because of family inexperience
of feeding and caring for the baby and insufficient
lactation.>”” However it has been reported that in
healthy term newborns being the first child of the
family is not a risk factor for severe hyperbilirubine-
mia.? In our study jaundice was seen more often in
the first child but it was established that being the
first child was not a risk factor for the higher biliru-
bin levels. Contrarily 60 % of the newborns who had
severe hyperbilirubinemia were the second child
or after. For the severe hyperbilirubinemia the his-
tory of previous siblings received phototherapy has
been accepted as a risk factor.’*® Our results were
consistent with the literature. In conclusion espe-
cially being the second child or after and having a
history of previous siblings received phototherapy
are the prominent risk factors for development of
severe hyperbilirubinemia.

It has been reported that 58 - 81.4 % of newborns
treated withseverehyperbilirubinemiahasbeenonly
breastfeeding or predominantly brestfeeding.’¢82
The percentage of moderate hyperbilirubinemia
(TSB > 12 mg/dl) was found to be 14 % in
breastfeeding newborns and 4 % in formula feeding;
the percentage of severe hyperbilirubinemia (TSB >
15 mg/dl) was 2 % in breastfeeding newborns and
0.3 % in formula feeding newborns.”> On the other
hand a study of Bertini et al.”” has reported that
supplementary feeding was an important risk factor
for the development of severe hyperbilirubinemia.
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In our study, we found that the risk of severe
hyperbilirubinemia was 1.4 times higher in the
supplementary feeding group than breastfeeding
group. As a reason of this condition it was thought
that the newborns in the supplementary feeding
group had insufficient breastmilk so the families
preferred to supplement the breastfeeding with
formula but still these babies did not have sufficient
feeding thus severe hyperbilirubinemia occured
with high bilirubin levels.

Pathological weight loss is a risk factor for
development of severe hyperbilirubinemia.>'
Weight loss demonstrates insufficient feeding of
the babies and indirectly increases enterohepatic
circulation of the bilirubin. Niestjl etal.>? emphasized
that babies with 5% weight loss should be breastfed
more often and that babies with more than 10 %
weight loss should be initated supplementary
feeding to prevent hyperbilirubinemia. The study
of Ebbesen® which compared bilirubin levels
between twin babies, declared that there is a
direct proportion between high bilirubin levels
and weight loss. This study showed that in twins
who had the same hereditary and environmental
factors weight loss was a risk factor for the high
bilirubin levels. Sgro et al.’* determined that in
21.1 % babies who come from homes with severe
hyperbilirubinemia had weight loss of more than 10
%. In the other study which was conducted in our
hospital it was shown that pathological weight loss
was a risk factor for severe hyperbilirubinemia.* In
this study, when the two groups were compared
it was seen that pathological weight loss was an
important risk factor for development of severe
hyperbilirubinemia.

Appropriate antenatal follow up of mothers
with Rh incompabilities and common Rhogram
application to them reduced the exchange
transfusion requirements. It has been reported that
ABO incompatibility has been the most common
cause in patients with severe hyperbilirubinemia
who received exchange transfusion.*!¢ In our study,
ABO incompatibility was found to be the most
common etiologic factor in newborns with severe
hyperbilirubinemia, which is consistent with the
literature. In reports 60 - 70 % of patients with
severe hyperbilirubinemia had no etiologic factors
found.*1%*%In our study we could not determine any
etiologic factor in 53.9% of all patients. According to
us, it was the main cause of concern about jaundice
and its complications. At the present day still half
of the babies who are admitted to hospital for the
treatment because of the hyperbilirubinemia were
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previously healthy babies without any problems
after delivery.

The other interesting part of our study was the in-
formation level of our community concerning jaun-
dice. In all groups although the families noticed
the jaundice of the newborns on the third or fourth
day of life, they stayed at home for two days and
brought the newborns to the hospital on the fifth
day of life. Sgro et al.’® reported that age of the 66
% of the newborns with severe hyperbilirubinemia
when the first admission was 111 hours (5 days). We
determined the mean age at first admission to be six
days in the severe hyperbilirubinemia group. This
age was significantly higher than other group. This
means that newborns with severe hyperbilirubine-
mia were brought to hospital later. For this reason
the families must be informed about jaundice and
its complications before discharge from the hospital
and must be told the importance of early admission
to hospital as soon as jaundice is noticed.

In our study population, in a ten year period,
pathological weight loss, vaginal delivery, supple-
mentary feeding and being the second child or after
were determined as the risk factors for development
of severe hyperbilirubinemia. In the severe hyper-
bilirubinemia group the time between jaundice first
being noticed by the families and admission to hos-
pital was longer. At the present day despite all of
the developments, it should be remembered that
there is no etiologic factor in half of newborns with
hyperbilirubinemia which are admitted to hospital.
Declaration of interest: The authors report
no conflicts of interest. The authors alone are
responsible for the content and writing of the paper.
Funding: The authors have indicated they have
no financial relationships relevant to this article to
disclose.

REFERENCES

1. Liu S, Wen SW, McMillan D, Trouton K, Fowler D, McCourt C.
Increased neonatal readmission rate associated with decreased
length of hospital stay at birth in Canada. Can J Public Health.
2000;91(1):46-50.

2. Brown AK, Damus K, Kim MH, King K, Harper R, Campbell D, et al.
Factors relating to readmission of term and near-term neonates in the
first two weeks of life. Early Discharge Survey Group of the Health
Professional Advisory Board of the Greater New York Chapter of
the March of Dimes. ] Perinat Med. 1999;27(4):263-275. d0i:10.1515/
JPM.1999.037.

3. Bulbul A, Okan F, Uslu S, Isci E, Nuhoglu A. Clinical characteristics
of term newborns with hiperbilirubinemia and identification of the
risk factors for hiperbilirubinemia. Turk Arch Ped. 2005;40:204-210.

4. Bulbul A, Okan F, Kabakoglu Unsur E, Nuhoglu A. Adverse
events associated with exchange transfusion and etiology of severe
hyperbilirubinemia in near-term and term newborns. Turk ] Med
Sci. 2011;41(1):93-100. doi:10.3906/ sag-0911-395.

5.  American  Academy of Pediatrics = Subcommittee  on
Hyperbilirubinemia. Management of hyperbilirubinemia in
the newborn infant 35 or more weeks of gestation. Pediatrics.
2004;114(1):297-316. doi: 10.1542/ peds.114.1.297.

1118 Pak J Med Sci 2014 Vol. 30 No.5  www.pjms.com.pk

6. Maisels MJ, Watchko JF, Bhutani VK, Stevenson DK. An approach
to the management of hyperbilirubinemia in the preterm infant
less than 35 weeks of gestation. ] Perinatol. 2012;32(9):660-664. doi:
10.1038/jp.2012.71.

7. Ip S, Chung M, Kulig J, O’Brien R, Sege R, Glicken S, et al. An
evidence-based review of important issues concerning neonatal
hyperbilirubinemia. Pediatrics. 2004;114(1):e130-153.

8. Bhutani VK, Johnson LH. Urgent clinical need for accurate and precise
bilirubin measurements in the United States to prevent kernicterus.
Clin Chem. 2004;50(3):477-480. doi: 10.1373/clinchem.2003.024489.

9. Najib KS, Saki F, Hemmati F, Inaloo S. Incidence, risk factors and
causes of severe neonatal hyperbilirubinemia in the South of iran
(fars province). Iran Red Crescent Med J. 2013;15(3):260-263. doi:
10.5812/ircmj.3337.

10. Newman TB, Maisels MJ. Less aggressive treatment of neonatal
jaundice and reports of kernicterus: lessons about practice guidelines.
Pediatrics. 2000;105(1 Pt 3):242-245.

11. Dubowitz LM, Dubowitz V, Palmer P, Verghote M. A new approach
to the neurological assessment of the preterm and fullterm newborn
infant. Brain Dev. 1980;2(1):3-14.

12. Practice parameter: management of hyperbilirubinemia in
the healthy term newborn. American Academy of Pediatrics,
Provisional Committee for Quality Improvement and Subcommittee
on Hyperbilirubinemia. Pediatrics. 1994;94(4 Pt 1):558-565.

13. Gartner LM. Neonatal jaundice. Pediatr Rev. 1994;15(11):422-432.
doi: 10.1542/ pir.15-11-422.

14. Hansen TW. Guidelines for treatment of neonatal jaundice. Is there
a place for evidence-based medicine? Acta Paediatr. 2001;90(3):239-
241. doi: 10.1111/j.1651-2227.2001.tb00297.x

15. Bertini G, Dani C, Tronchin M, Rubaltelli FF. Is breastfeeding really
favoring early neonatal jaundice? Pediatrics. 2001;107(3):E41.

16. Sgro M, Campbell D, Shah V. Incidence and causes of severe
neonatal hyperbilirubinemia in Canada. CMAJ. 2006;175(6):587-590.
doi:10.1503 / cmaj.060328.

17. Newman TB, Escobar GJ, Gonzales VM, Armstrong MA, Gardner
MN, Folck BF. Frequency of neonatal bilirubin testing and
hyperbilirubinemia in a large health maintenance organization.
Pediatrics. 1999;104(5 Pt 2):1198-1203.

18. Chou SC, Palmer RH, Ezhuthachan S, Newman C, Pradell-Boyd B,
Maisels M]J, et al. Management of hyperbilirubinemia in newborns:
measuring performance by using a benchmarking model. Pediatrics.
2003;112(6 Pt 1):1264-1273.

19. Maisels MJ. Jaudice, ‘Avery’s Neonatology Pathophysiology and
Management of the Newborn’(6th edition), MacDonald MG,
Mullett MD & Seshia MMK (Eds), Lipincott Wiliams and Wilkins,
Philadelphia, USA. 2005;pp 768-846.

20. Osborn LM, Reiff ML, Bolus R. Jaundice in the full-term neonate.
Pediatrics. 1984;73(4):520-525.

21. Schneider AP 2nd. Breast Milk Jaundice in the newborn. A real
entity. JAMA. 1986;255(23):3270-3274.

22. Niestijl AL, Sauer PJ. Breast feeding during the first few days
after birth: sometimes insufficient. Ned Tijdschr Geneeskd.
2003;147(49):2405-2407.

23. Ebbesen F, Mortensen BB. Difference in plasma bilirubin
concentration between monozygotic and dizygotic newborn twins.
Acta Paediatr. 2003;92(5):569-573. doi: 10.1111/j.1651-2227.2003.
tb02508.x

24. Guaran RL, Drew JH, Watkins AM. Jaundice: clinical practice
in 88,000 liveborn infants. Aust N Z ] Obstet Gynaecol.
1992;32(3):186-192.

25. Jackson JC. Adverse events associated with exchange transfusion
in healthy and ill newborns. Pediatrics. 1997,99(5):E7. doi: 10.1542/

peds.99.5.e7
Authors Contribution:

AB conceived, designed and did statistical analysis & ed-
iting of manuscript.

AB, NC, MES & SU did data collection and manuscript
writing.

SU did review and final approval of manuscript.

AB takes the responsibility and is accountable for all as-
pects of the work in ensuring that questions related to the
accuracy or integrity of any part of the work are appro-
priately investigated and resolved.



