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A B S T R A C T

Background: Neonatal hyperbilirubinemia is a common clinical problem encountered during the neonatal
period, especially in the first week of life. Significant hyperbilirubinemia is associated with a greater weight
loss after 72 hours of life. Poor caloric intake seems to have a greater effect on the regulation of serum
bilirubin.
Aim of the study: To determine if weight loss can be a predictor for neonatal hyperbilirubenemia in term
neonates.
Material and Methods: This was a prospective study done in department of Paediatrics, MediCiti Institute
of Medical Sciences, Medchal, Telangana for a duration of one year from March 2019 to February 2020.
Results: 63.6% (35/55) showed weight loss more than 7% and 36.6% showed weight loss less than 7%.
Inadequate breast feeding was seen in 81.8% (45/55) cases and 18.1% showed adequate breast feeding.
Conclusion: In our study birth weight loss after 72 hours of birth can be a predictor factor for neonatal
hyperbilirubinemia, and may also serve as a helpful clinical factor to prevent significant hyperbilirubinemia
72 hours after birth.
.
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1. Introduction

Neonatal hyperbilirubinemia is a common clinical problem
encountered during the neonatal period, especially in the
first week of life.1

Nearly 8% to 11% of neonates develop
hyperbilirubinemia. When the total serum bilirubin
(TSB) rises above the 95th percentile for age (high-risk
zone) during the first week of life, it will be considered as
hyperbilirubinemia.2,3

Hyperbilirubinemia in healthy term newborns during
the first week of life is caused by elevation of
unconjugated serum bilirubin.4 One of the risk factors for
hyperbilirubinemia is excessive weight loss.5,6 Weight loss
in the infant of greater than 7% from birth weight indicates
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possible breastfeeding problems.7

Hyperbilirubinemia and feeding problems are two of
the most common complaints in the first weeks of
life.8 Hyperbilirubinemia and feeding difficulties with or
without dehydration are the most frequent indications
for readmission in the first two weeks of life9,10 and
strongly related each other due to inadequate oral intake,
particularlyin term infants.11,12

Exclusively breastfed healthy term infants in whom
breastfeeding has not been well established by the
time of discharge are at greater risk of poor caloric
intake, dehydration associated with decreased volume
and frequency, and the secondary delayed gastrointestinal
motility determines an increase in the enterohepatic
circulation of bilirubin.13,14

https://doi.org/10.18231/j.pjms.2021.026
2249-8176/© 2021 Innovative Publication, All rights reserved. 120

https://doi.org/10.18231/j.pjms.2021.026
https://www.ipinnovative.com/
https://www.ipinnovative.com/open-access-journals
http://www.pjms.in/
https://crossmark.crossref.org/dialog/?doi=10.18231/j.pjms.2021.026&domain=pdf
https://creativecommons.org/licenses/by/4.0/
mailto:ramyamadhuri123@gmail.com
https://doi.org/10.18231/j.pjms.2021.026


Pulmamidi and Yendamuri / Panacea Journal of Medical Sciences 2021;11(1):120–124 121

2. Aim of the study

To determine if weight loss can be a predictor for neonatal
hyperbilirubinemia in term neonates

3. Objectives of the study

1. To assess weight of healthy term newborn at 0, 24, 48
and 72hrs. of life.

2. To assess serum bilirubin level in newborns who are
clinically icteric according to Kramer staging and with
body weight loss more than 7%.

4. Material and Methods

This was a prospective observational study done in the
department of Paediatrics at MediCiti Institute of Medical
Sciences, Medchal, Telangana, India, over a period of one
year from March 2019 to February 2020.

The study did not have any ethical issues. Written
informed consent was obtained from the parents /guardian
of the neonates included in the study.

4.1. Study group

Comprises of all newborn healthy term and preterm babies
with a birth body weight of more than 2500 gms

4.2. Inclusion criteria

1. Mother of babies willing to participate in the study
2. Gestational age more than 34 weeks
3. Birth body weight (BW) of more than 2500 gm
4. All term and preterm healthy newborns

4.3. Exclusion criteria

1. Mother of babies not willing to participate in the study
2. ABO and Rh incompatibility
3. Neonates of Diabetic mother
4. Hypothyroid babies
5. Babies born with congenital anomalies
6. Direct/conjugated bilirubinaemia
7. Birth trauma- Cephalohematoma, Subgaleal

haemorrhage, etc

4.4. Method of collection of data

Prospective cross sectional observational study done on
55 neonatal cases attending Department of Pediatrics. The
study protocol was explained to the mothers of the neonates.

Questionnaire was prepared for collection of Neonatal
data: that included neonatal age, gender, gestational age,
birth weight, weight on admission, 5 minute Apgar
score, reason for hospitalization, signs and symptoms of
hyperbilirubinemia and history of complaints on admission,
Blood group / Direct Coombs test DCT (in relevant cases)
frequency of breast feeding and time of initiation of breast

feeding, the time of passing meconium and duration of
hospitalization.

Birth body weight and weights at 24, 48 and 72 hours of
life were assessed.

Total serum bilirubin was assessed in newborns who
were clinically icteric according to Kramer Staging and with
body weight loss more than 7%.

Total bilirubin more than 15 mg/dL at 72 hours after birth
was taken as cut-off value for intervention according to hour
specific Bhutani nomogram risk chart.

Correlation between body weight loss percentage and
serum bilirubin was done in all the cases.

A questionaire was also prepared for collection of
maternal data (Antenatal history): that included Antenatal
registration, maternal age, parity (Primigravida, 2nd/3rd,
Multigravida), history of maternal illness in pregnancy/
high risk factors namely Pregnancy induced hypertension,
bad obstetric history, premature rupture of membranes >
18 hours, medical disease in pregnancy (Heart disease,
Diabetes mellitus), Others (Anemia, chronic respiratory
diseases), and HIV / HBsAg status of mother.

Type of delivery: Full term normal delivery,
Instrumentation: forceps/vacuum, Lower segment cesarean
section (LSCS).

Blood group with Rh factor, history of jaundice in
previous sibling and duration of postpartum hospitalization.

The new Ballard score was designed to assess a
newborn’s gestational age through a scoring system
that combines physical characteristics with neuromuscular
development.5

Weight of the neonates was recorded as: Birth weight
on the first day (24 hours) after birth (day 1), Birth weight
on the second day (48 hours) after birth (day 2), and birth
weight on the third day (72 hours) after birth (day 3).

Data was entered into excel sheets and percentages and
ratios were calculated.

4.5. Laboratory investigations

Blood samples were collected from neonates and serum
bilirubin estimation, blood urea, serum creatinine testing
was done.

The infants were divided into two groups: the significant
hyperbilirubinemia group (total bilirubin level greater than
15 mg/dL 72 hours after birth) and the non significant
hyperbilirubinemia group (total bilirubin level ≤ 15 mg/dL
72 hours after birth).

The infants in the significant hyperbilirubinemia group
were admitted for phototherapy. The correlations between
birth weight loss (BWL) percentage within the first 3 days
and the total bilirubin level 72 hours after birth were
analyzed separately.

Complete blood count (CBC): 2 ml of blood sample was
collected in K3 EDTA vials from all the cases included in
the study.
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Peripheral smear was stained by Leishman stain and
examined in detail.

Reticulocyte count was estimated on New Methylene
Blue stained smears and hemolysis was looked for. Direct
and indirect Coombs test was done by agglutinition
methods. Maternal and neonatal blood group and Rh typing
was noted.

5. Observations and Results

The study had a total of 55 neonatal cases.

Table 1: Gestational age

Gestational age No. of cases Percentage (%)
Term 35 63.6%
Preterm 20 36.3%
Total 55 100%

In the present study, term neonates were more than
preterm neonates.

Table 2: Gender distribution

Gender No. of cases Percentage (%)
Males 32 58.1%
Females 23 41.8%
Total 55 100%

In the present study, male babies were slightly more than
female babies.

Table 3: Mode of delivery

Mode of delivery No. of
cases

Percentage
(%)

Normal vaginal delivery 35 63.6%
Instrumental 05 9.0%
Cesarean delivery 15 27.2%
Total 55 100%

Most of the neonates (63.6%) were delivered by normal
vaginal delivery.

Table 4: Birth weight distribution

Weight
distribution

1st day 2nd day 3rd day

<2500 10(18.1%) 40(72.7%) 45(81.8%)
2500-3500 30(54.5%) 10(18.1%) 05(9.09%)
>3500 15(27.2%) 05(9.09%) 05(9.09%)
Total 55(100%) 55(100%) 55(100%)

In the present study weight was noted on 1st day, 2nd day
and 3rd day respectively.

On 1st day there was majority of the neonates ie, 30
(54.5%) were having weight between 2.5 kg to 3.5 kg.

On second day 40 (72.7%) were showing loss of weight
ie, less than 2.5 kg.

On 3rd day 81% (45/55) of neonates showed weight of
less than 2.5 kg

Table 5: Weight loss based on 7% cut-off

Weight loss No. of cases Percentage (%)
<7% 20 36.6%
>7% 35 63.6%
Total 55 100%

In the present study, 63.6% (35/55) showed weight loss
more than 7% and 36.6% showed weight loss less than 7%.

Table 6: Adequacy of breast feeding

Breast feeding No. of cases Percentage (%)
Inadequate 45 81.8%
Adequate 10 18.1%
Total 55 100%

In the present study, most of the cases (81.8%) showed
inadequate breast feeding.

Table 7: Serum bilirubin levels

Bilirubin levels Ist day 2nd day 3rd day
<12 mg/dl 40 30 20(36.3%)
>12 mg/dl 15 25 35(63.6%)
Total 55 55 55(1000%)

In the present study, significant hyperbilirubinemia
>12mg/dl (63.6%) (35/55) was noted 72 hours after birth.

Table 8: Parity

Gravida No. of cases Percentage (%)
Primigravida 30 54.5%
Multigravida 25 45.4%
total 55 100%

According to parity distribution more number of mothers
(54.5%) were primigravida and it shows that neonates who
were first child had pathologic weight loss.

6. Discussion

6.1. Comparative study based on gender

In the present study 58.1% (32/55) were males and 41.8%
(23/55) were females. Salas et al15 in their study had 79
infants of which 64.6% were males.

6.2. Significant hyperbilirubinemia and birth weight
loss

Significant hyperbilirubinemia and loss of birth weight are
related. In the present study, 63.6% neonates presented with
significant hyperbilirubinemia 72 hours after birth. In the
study by Yang et al16 a total of 115 (33.5%) neonates
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presented with significant hyperbilirubinemia 72 hours after
birth. Chang et al17 in a similar noted weight loss of about
8% after 48 hours and weight loss of 11% after 72 hours of
birth.

6.3. Comparative studies based on breast feeding

The practice of breast feeding also affects the weight
of neonates. In the present study, 81.8% (45/55) showed
inadequate breast feeding and 18.1% showed adequate
breast feeding. Yang et al16 found in their study that
breastfeeding did not statistically correlate with significant
hyperbilirubinemia. Salas et al15 in their study observed
that the hyperbilirubinemia readmission rate was 5% among
breastfed infants.

6.4. Comparative studies based on Gestational age

The gestational age is known to have a direct relation
with the birth weight. In the present study 63.6% (35/55)
neonates with term gestation showed greater weight loss
and were associated with hyperbilirubinemia, whereas, in
the study by Chang et al17 neonates with lower gestational
age and greater weight loss percentage were associated with
hyperbilirubinemia.

6.5. Comparative studies based on bilirubin levels

In the present study 63.6% (35/55) showed weight loss more
than 7% and significant hyperbilirubinemia of >12mg/dl
after 72 hours of birth. Salas et al16 observed that 38% of
their cases had significant weight loss. The frequency of
severe hyperbilirubinemia (> 20 mg/dL) was notably higher
among infants with significant weight loss. Boskabadi
et al18 noted average weight loss in the neonates with
severe hyperbilirubinemia (>20 mg/dl) as three times that
of moderate hyperbilirubinemia (< 20 mg/dl). Huang et
al19 observed that bilirubin level more than 15mg/dL
during days 4 to 10 of life was defined as significant
hyperbilirubinemia and that 23.6%of their cases developed
significant hyperbilirubinemia.

7. Conclusion

Weight loss of more than 7% after 72 hours of birth may be
a predictor factor for neonatal hyperbilirubinemia, and may
also serve as a helpful clinical factor to prevent significant
hyperbilirubinemia 72 hours after birth.

8. Source of Funding

No financial support was received for the work within this
manuscript.

9. Conflict of Interest

The authors declare they have no conflict of interest.

References
1. Bhutani VK, Zipursky A, Blencowe H, Khanna R, Sgro M, Ebbesen F,

et al. Neonatal hyperbilirubinemia and Rhesus disease of the newborn:
incidence and impairment estimates for 2010 at regional and global
levels. Pediatr Res . 2013;74(S1):86–100. doi:10.1038/pr.2013.208.

2. Burke BL, Robbins JM, Bird TM, Hobbs CA, Nesmith C, Tilford JM,
et al. Trends in hospitalizations for neonatal jaundice and kernicterus
in the United States. Pediatrics. 1988;123:524–32.

3. Clinical signs that predict severe illness in children under age 2
months: a multicentre study. Lancet. 2008;371(9607):135–42.

4. Porter ML, Dennis BL. Hyperbilirubinemia in the term newborn. Am
fam physician. 2002;15(4):599–607.

5. Dennery PA, Seidman DS, Stevenson DK. Neonatal
Hyperbilirubinemia. N Engl J Med . 2001;344(8):581–90.
doi:10.1056/nejm200102223440807.

6. Gourley GR. Breastfeeding, Diet, and Neonatal Hyperbilirubinemia.
Neo Rev. 2000;1(2):25e–31. doi:10.1542/neo.1-2-e25.

7. Gartner LM, Morton J, Lawrence RA, Naylor AJ, O’apos;hare D,
Schanler RJ, et al. Breastfeeding and the use of human milk.
Pediatrics. 2005;115:496–506.

8. Facchini FP, Mezzacappa MA, Rosa IM, Filho FM, Netto AA,
Marba SM, et al. Follow-up of neonatal jaundice in term and
late premature newborns. J Pediatr (Rio J) . 2007;83(4):313–22.
doi:10.2223/jped.1676.

9. Hall RT, Simon S, Smith MT. Readmission of Breastfed Infants
in the First 2 Weeks of Life. J Perinatol. 2000;20(7):432–7.
doi:10.1038/sj.jp.7200418.

10. Escobar GJ. Rehospitalisation after birth hospitalisation: patterns
among infants of all gestations. Arch Dis Childhood. 2005;90(2):125–
31. doi:10.1136/adc.2003.039974.

11. Geiger AM, Petitti DB, Yao JFF. Rehospitalisation for neonatal
jaundice: risk factors and outcomes. Paediatr Perinat Epidemiol.
2001;15:352–8. doi:10.1046/j.1365-3016.2001.00374.x.

12. Maisels MJ, Gifford K, Antle CE, Leib GR. Jaundice in the healthy
newborn infant: a new approach to an old problem. Pediatrics.
1988;81:505–11.

13. American Academy of Pediatrics Practice Guidelines.
Subcommitteeon hyperbilirubinemia: Management of
hyperbilirubinemia in the newborn infant 35 weeks or more of
gestation. Pediatrics. 2004;114:297–316.

14. Kuzniewicz MW, Escobar GJ, Wi S, Liljestrand P, McCulloch C,
Newman TB, et al. Risk Factors for Severe Hyperbilirubinemia
among Infants with Borderline Bilirubin Levels: A Nested
Case-Control Study. J Pediatr . 2008;153(2):234–40.
doi:10.1016/j.jpeds.2008.01.028.

15. Salas AA, Salazar J, Burgoa CV, De-Villegas CA, Quevedo V, Soliz A,
et al. Significant weight loss in breastfed term infants readmitted for
hyperbilirubinemia. BMC Pediatr. 2009;9(1):82. doi:10.1186/1471-
2431-9-82.

16. Yang WC, Zhao LL, Li YC, Chen CH, Chang YJ, Fu YC, et al.
Bodyweight loss in predicting neonatal hyperbilirubinemia 72 hours
after birth in term newborn infants. BMC Pediatr. 2013;13(145):2–7.

17. Chang RJ, Chou HC, Chang YH, Chen MH, Chen CY, Hsieh WS,
et al. Weight Loss Percentage Prediction of Subsequent Neonatal
Hyperbilirubinemia in Exclusively Breastfed Neonates. Pediatr
Neonatol. 2012;53:41–4.

18. Boskabadi H, Maamouri G, Bagheri S. Significant Neonatal Weight
Loss Related to Idiopathic Neonatal Hyper Bilirubinemia. Int J
Pediatr. 2014;2:4–5.

19. Huang HC, Yang HI, Chang YH, Chang RJ, Chen MH, Chen CY,
et al. Model to Predict Hyperbilirubinemia in Healthy Term and Near-
Term Newborns with Exclusive Breast Feeding. Pediatr Neonatol.
2012;53:354–8.

Author biography

Rajeshkhanna Pulmamidi, Assistant Professor

http://dx.doi.org/10.1038/pr.2013.208
http://dx.doi.org/10.1056/nejm200102223440807
http://dx.doi.org/10.1542/neo.1-2-e25
http://dx.doi.org/10.2223/jped.1676
http://dx.doi.org/10.1038/sj.jp.7200418
http://dx.doi.org/10.1136/adc.2003.039974
http://dx.doi.org/10.1046/j.1365-3016.2001.00374.x
http://dx.doi.org/10.1016/j.jpeds.2008.01.028
http://dx.doi.org/10.1186/1471-2431-9-82
http://dx.doi.org/10.1186/1471-2431-9-82


124 Pulmamidi and Yendamuri / Panacea Journal of Medical Sciences 2021;11(1):120–124

Ramya Madhuri Yendamuri, Assistant Professor Cite this article: Pulmamidi R, Yendamuri RM. Prospective study to
determine weight loss as predictor for neonatal hyperbilirubinemia in
term neonates. Panacea J Med Sci 2021;11(1):120-124.


	Introduction
	Aim of the study
	Objectives of the study  
	Material and  Methods
	Study group
	Inclusion criteria 
	Exclusion criteria 
	Method of collection of data
	Laboratory investigations 

	Observations and Results
	Discussion
	Comparative study based on gender
	Significant hyperbilirubinemia and birth weight loss
	Comparative studies based on breast feeding
	Comparative studies based on Gestational age
	Comparative studies based on bilirubin levels

	Conclusion
	Source of Funding
	Conflict of Interest

