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A study to find out the effects of phototherapy on serum electrolytes in
neonatal hyperbilirubinemia
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ABSTRACT

Introduction

Neonatal jaundice is the commonest morbidity in neonatal period during the first week of life. Neonatal
hyperbilirubinemia nearly affects 60% of term and 80% of preterm neonates during the first week of life.
Phototherapy plays a significant role in the prevention and treatment of hyperbilirubinemia. A lesser-known side
effect, but the potential complication of phototherapy is electrolyte imbalance, especially hypocalcaemia.

Aims and objectives

This study aims to evaluate the effects of phototherapy on serum sodium, potassium, chloride, calcium in
neonates with neonatal hyperbilirubinemia and also to determine the incidence of hypocalcemia in neonates
receiving phototherapy

Materials & methods

After the clearance from the ethical committee, we undertook a prospective observational study to assess the
effects of phototherapy in neonatal hyperbilirubinemia in regards to various biochemical parameters over the
period of 18 months (from 1 April 2021 to 30"September 2022) in NICU of a tertiary care teaching hospital in a
rural area of Bihar.

Results

Our study included 105 neonates. Levels of bilirubin profile were elevated significantly in patients prior to
phototherapy and returned to normal generally after 48 hours of phototherapy. There was also a significant
decline in the levels of electrolytes such as sodium, potassium, chloride, calcium (p value<o.0001). Incidence of
hypocalcemia was in 6.9% of preterm neonates while in term neonates was 23.7%.

Conclusion

This study documented that phototherapy affects the serum sodium, potassium, chloride, and serum calcium.
Hence, serial monitoring of serum level of these electrolytes should be considered a high-priority during
management of neonatal hyperbilirubinemia.
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INTRODUCTION

Neonatal jaundice is yellowish discoloration of skin,
sclera and mucous membrane. Neonatal jaundice is
the commonest morbidity in neonatal period during
the first week of life. The physical finding like
yellowish discoloration of the skin and sclera in
newborns is due to the accumulation of unconjugated
bilirubin.  Unconjugated  hyperbilirubinemia is
typically a sign of a healthy physiological process in
babies.* During the first week of life, 60% of term and
80% of preterm newborns experience neonatal
jaundice. ’Inthe current period of postnatal discharge
from the hospital, neonates are most frequently
readmitted for neonatal hyperbilirubinemia, which is
a reflection of the liver'simmature excretory pathway
for bilirubin.? Conjugated hyperbilirubinemia is a sign
of underlying serious illness, and untreated, severe,
unconjugated  hyperbilirubinemia is  possibly
neurotoxic. High serum bilirubin levels can be toxic
for central nervous system development and may
cause behavioural and neurological impairment
(Kernicterus) even in term newborns.4>Jaundice can
be treated with phototherapy, exchange
transfusions, and medications such as
phenobarbitone, intravenous immunoglobulins
(IVIG), and metalloporphyrins.®  Phototherapy
nowadays standard first line treatment in the
treatment of hyperbilirubinemia. It leads to changes
in the structure of bilirubin, and the resulting isomers,
lumirubin which is radially excreted in bile and urine.’
Phototherapy is one of the most effective ways
available in preventing the neurotoxic complications
of indirect hyperbilirubinemia.® The downsides of
phototherapy  include hyperthermia,  feed
intolerance, loose stools, skin rashes, bronze baby
syndrome, retinal abnormalities, dehydration,
riboflavin shortage, redistribution of blood flow,
genotoxicity, and others.%****Electrolyte imbalance,
particularly hypocalcemia, is a less common side
effect of phototherapy but a potential concern.*>*
Electrolyte alterations might also result from
diarrhoea. Hence, Neonatal hyperbilirubinemia is a
cause of concern for the parents as well as for the
Paediatricians. Therefore, we intended to study what
changes occur due to phototherapy and to find out
whether there are any significant changes in
neonate’s serum sodium, potassium, chloride,
calcium levels after receiving phototherapy. As
hypocalcemia is already a known fact, we also studied
the incidence of hypocalcemia in neonates receiving
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phototherapy admitted for neonatal

hyperbilirubinemia receiving phototherapy.

Aims & objectives

1. To evaluate the effects of phototherapy on serum
sodium, potassium, chloride and calcium in
neonates with neonatal hyperbilirubinemia.

2. To determine the incidence of hypocalcemia in
neonates receiving phototherapy

METHODOLOGY

This study was a prospective observational study
done on 105 newborns with the laboratory confirmed
diagnosis of neonatal hyperbilirubinemia who were
admitted in level Il Neonatal Intensive Care Unit
(NICU), Department of Paediatrics, of a tertiary-care
teaching hospital for a period of 18 months from 1*
April 2021 to 30" September 2022.

Neonatal hyperbilirubinemia was defined as per
Hour-specific Bhutani Nomogram who fulfilled the
inclusion criteria were enrolled in this study. Those
babies who had surgical problems, chromosomal and
congenital anomalies or dysmorphism, babies born
with

perinatal asphyxia, born to a diabetic mother, sepsis
along with Jaundice, Rh and ABO incompatibility,
neonates with conjugated hyperbilirubinemia were
excluded from the study.

Approximately 2 ml of the blood was collected from
all neonates 2 times with interval of 48 hours from
two different sites with full antiseptic and aseptic
measures and was sent for serum electrolytes, serum
calcium. The samples were immediately transported
to the lab and were processed accordingly

Student t-test and SPSS Version 24 were applied for
analysis of data. Statistical significance was taken if p
value is < 0.05. The study has been approved by the
Institute Ethical Committee.

Results
Our study included 105 neonates, with laboratory
confirmed diagnosis of neonatal

hyperbilirubinemia. Out of 105 neonates, 43 babies
were females and 62 babies were males, 29 were
preterm and 76 were term babies. The mean
bilirubin before phototherapy was 15.5+ 2.69 mg/d|
and post phototherapy bilirubin was 8.9+2.1 mg/d|
(Table1)
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Table 1:Changes in total serum bilirubin after phototherapy
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Table 2. Changes in serum sodium, potassium, chloride and serum calcium after Phototherapy

2.699 2634 6.568 2. <0.00

3 6 23 01
78

2.108 .2057

3

sodium, serum potassium, serum chloride, serum
calcium after phototherapy was 136.4 + 4.60 mEq/L,
4.48+ 0.65 mEqg/L,104.6+ 4.0 mmol/L ,8.8 + 1.1 mg/d|
respectively. (table 2)

4467 4.6057 5.00 <0.0001
92

4496
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81
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001
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After
phototh

erapy

8.850 105

Out of 29 preterm babies, incidence of hypocalcemia was
present in 2 babies (6.9%) whereas 27 babies (93.1%) did
not develop hypocalcemia while among term neonates,
out of 76 term neonates incidence of hypocalcemia was

Table 3 -

Preterm N
%
Term N
%

There was a significant decline in the levels of
electrolytes including sodium, potassium, chloride,
calcium (p value <0.0001).

DISCUSSION

In the present study, a total of 105 neonates were
enrolled in the study. Phototherapy has been accepted
as the most widely used treatment for neonatal
jaundice. This study demonstrated that the
phototherapy caused significant effect on various
biochemical parameters after 48hrs.

In this study, the mean serum sodium before and after
phototherapy was 141 *+ 4.5 mEq/L and 136.4 * 4.60
mEqg/L  respectively giving a significant p
value(p<o.0001). Out of 105 babies, incidence of
hyponatremia was present in 34 babies (32.3%),
whereas incidence of hypernatremia was present in 3
babies (2.8%). Bezboruah and Majumder*4, Jena etal.®,
and Rangaswamy et al*, Suneja et al. 7 Reddy AT ** and
Shilpa et. al**which noted a significant decline in the
levels of mean serum Na after 48h of phototherapy
(p<0.001).

In our study, the mean serum potassium, before and
after phototherapy was 4.9 +0.7 mEqg/L and 4.48+ 0.65
mEq/L respectively. The fall in mean serum potassium
level was statistically significant (p<0.0001). Out of 105
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present in 18 babies (23.7%) whereas 58 (76.3%) babies
did not develop hypocalcemia, which is statistically
significant (P=0.04) and was calculated using chi square
test. (table 3)

Incidence of hypocalcemia in neonatal hyperbilirubinemia after receiving phototherapy

Absent Present
27 2 29
93.1% 6.9% 100.0%
58 18 76
76.3% 23.7% 100.0%
85 20 105
81.0% 19.0% 100.0%
0.040%*

babies, the incidence of hypokalaemia was presentin 3
babies (2.8%), whereas the incidence of hyperkalaemia
was present in 6 babies (5.7%). Bezboruah and
Majumder®, Jena et al.’s, and Rangaswamy et al.**in
their study also found a significant decline in the mean
serum K after 48h of phototherapy (p<o0.001) which
matched with our study findings. However,, Reddy et
al.”® found no significant difference in serum potassium
levels.

In our study, the mean serum chloride before and after
phototherapy was 109.6 + 11.1 and 104.6+ 4.0 mmol/L
respectively giving a significant p value of p<o.0001. Out
of 105 babies the incidence of hypochloremia was
present in 2 babies (1.9%), whereas the incidence of
hyperchloremia was presentin 45 babies (42.8%). There
are very few studies in the literature that investigated
the effect of phototherapy on chloride levels. Curtis et
al. *° reported significant decrease in serum chloride
levels due to impaired intestinal chloride absorption
during phototherapy which matched with our study
findings.

The mean serum calcium before and after phototherapy
was 9.6 + 1.23 mg/dl and 8.8 + 1.1 mg/dl respectively
giving a significant p value of p< 0.0001. Xiong T et al #,
Bezboruah G et al *, Jena PK et al *5, Rozario Cl et al.
>*found a significant decline in the mean serum calcium
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after 48h of phototherapy (p<0.0001) which matched
with our study findings. Out of 105 babies, 29 were
preterm babies and incidence of hypocalcemia was
presentin 2 babies (6.9%) whereas 27 babies (93.1%) did
not develop hypocalcemia. Similarly in 76 term babies
incidence of hypocalcemia was present in 18 babies
(23.7%) whereas 58 babies did not develop
hypocalcemia. P value was 0.040 and was calculated
using chi square test.Karamifar H et al. *also found
similar results and' the incidence of hypocalcemia after
48 h of phototherapy was 15 %.

CONCLUSION
From the present study, we conclude that Neonatal
hyperbilirubinemia is thought to be a manageable

Original Articles

illness, and with the right treatment, many of its
negative effects can be reduced significantly. During
phototherapy, the amount of serum electrolytes in
infants may vary. After phototherapy, serum calcium,
sodium, and chloride levels could decrease. The clinical
course of babies receiving phototherapy should take the
changes in electrolyte levels into consideration, and the
appropriate fluid-electrolyte management should be
administered.
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