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Introduction: Neonatal hyperbilirubinemia is the most common clinical morbidity noted during the first seven days 
following birth. Amongst all the modalities available for management of neonatal hyperbilirubinemia, phototherapy is 
proven to be the safest. However, like any other intervention, phototherapy too has some of its own side effects. Aims & 
objective: This study aimed to investigate the effect of phototherapy on serum electrolyte levels in neonates admitted to 
neonatal intensive care unit with the diagnosis of neonatal hyperbilirubinemia.  Demographic  Material and methods:
profiles, laboratory findings, and electrolyte levels before phototherapy and 48-72 hours after phototherapy of 290 
patients hospitalized with neonatal hyperbilirubinemia between Sep 2020 and March 2022 were compared in this 
retrospective study.  The mean sodium level significantly decreased from 141.3 mg/dL to 140.1 mg/dL after  Results:
phototherapy. The decrease in potassium level was not statistically significant. The mean calcium level significantly 
decreased from 10.02 mg/dL to 9.68 mg/dL after receiving phototherapy.  The level of serum electrolytes  Conclusion:
in newborns may change with phototherapy. Serum sodium and calcium levels may decrease after phototherapy. For 
prevention of possible adverse effects, the changes in electrolyte levels should be considered in the clinical course of 
newborns receiving phototherapy and appropriate fluid-electrolyte treatments should be given
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Introduction
Neonatal hyperbilirubinemia or jaundice is defined as the 
yellowish discoloration of the skin. It is seen in more than 60% 

 1,2of term and 80% of preterm babies in the first week of life . It 
is more often physiological; however, sometimes serum 
bilirubin levels cross the normal range and criterion (as per 
the recommended guidelines by the American Academy of 

3.4Paediatrics [AAP] to become pathological .Some of the most 
common causes of neonatal jaundice include physiological 
jaundice, breast feeding jaundice, breast milk jaundice, 
prematurity leading to jaundice & various pathological 
causes like hemolytic disease, neonatal sepsis, deficiency of 
G6PD enzyme, hypothyroidism, cephalhematoma and rare 
conditions such as Gilbert's syndrome, liver dysfunction 

5,6.etc .In the treatment of hyperbilirubinemia, the aim is to 
reduce the high bilirubin levels. Phototherapy has been used 

7worldwide as the main therapy for this purpose . 
Phototherapy provides rapid oxidative reactions and allows 
the formation of urine-inducible mutant bilirubin isomers by 

8,9intermolecular rearrangement . The most common side 
effects associated with phototherapy include bronze baby 
syndrome, skin rash, dehydration, diarrhea, hemolysis, skin 

10burns, retinal damage, and lactose intolerance . Less 
common side effects that are more prominent in premature 
cases es include hypocalcemia; riboflavin deficiency; a 
decrease in levels of luteinizing hormone, follicle-stimulating 
hormone, and growth hormone; gonadal damage; the 
suppression of immune system; and a decrease in cardiac 

10-14pulse . The aim of this study was to investigate the effect of 
phototherapy on electrolyte levels in hospitalized infants with 
jaundice in the neonatal intensive care unit (NICU).

Material and methods 
Place of study: The study was conducted in a teaching 
hospital in Jammu.

Study Design: Hospital based retrospective study

Duration of study: 18 months (Sep 2020 and March 2022)

Aims:  
1. To determine the level of sodium, potassium, calcium and 
bilirubin in serum.
2. To compare the levels before and after phototherapy in full 
term neonates with hyperbilirubinemia.

Method of study: Neonates that were born in the hospital 
over a period of 18 months who developed clinical jaundice 
requiring investigation or treatment were enrolled in the 
study. This was a retrospective study and all demographic and 
clinical data were obtained from all the medical records. The 
levels of electrolytes were checked at 0 hour (the first sample 
during the admission to NICU) and at 48-72 hours after the 
cessation of phototherapy (at the first routine follow-up after 
discharge). A comparative study was carried out between 
these two groups of samples to determine changes in the 
levels of electrolytes. All the medical records were noted 
including age of onset of jaundice, sex, gestation age whether 
term or preterm/IUGR, investigations performed like serum 
bilirubin (done by Diazo method via fully automated 
analyzer), CBC, CRP, serum TSH, ABO/RH, G6PD, direct 
Coombs test and treatment received were also noted down. 

Inclusion criteria:
H e a l t h y  t e r m  n e o n a t e s  w i t h  u n c o n j u g a t e d 
hyperbilirubinemia who are > 37 weeks of gestation 
requiring phototherapy more than 24 hours. 

Exclusion criteria: 
a. Gestation age <37 completed weeks 
b. Babies with major congenital malformations, sepsis, 
undergoing exchange transfusion
c. Neonates on intravenous fluids
d. Neonates with deranged electrolytes at the time of 
initiation of phototherapy 
e. New-borns who expired or were referred before complete 
evaluation during the period of hospital stay.
f. Conjugated hyperbilirubinemia (conjugated bilirubin> 
2mg/dl).

Statistical analyses Quantitative data was expressed as 
mean, standard deviation, and median, while categorical data 
was presented as frequency and percentage.  Levels of serum 
electrolytes before and after phototherapy with the baseline 
data of all study subjects was recorded in a predesigned 
Proforma and master chart was prepared in Microsoft Excel 
sheet.

Analysis of the data was done using SPSS 20 (Statistical 
Package for Social Sciences). Each electrolyte (sodium, 
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potassium and calcium) was analyzed separately. Paired-t-
test was used to compare pre and post patient's electrolyte 
levels. p-value of <0.001 is significant and p<0.0001 is 
considered highly significant

Results 
A total of 290 neonates were enrolled in the study and 92(52%) 
were males and 88 (48%) were females. No statistically 
significant difference was observed in terms of gender. 

From the study population, most of the babies 188 (64.48%) 
were born by caesarian section. The mean gestational age 
was 38.7±0.76 weeks, and the mean maternal age was 
27.8±5.58 years while the mean age at the admission was 
134.77±44.5 hours The mean birth weight was 31346±257g. 
The mean duration of phototherapy was 36.47±2.8. The mean 
total serum bilirubin levels at the admission and during 
discharge were 16.9 mg/dL and 8.6 mg/dL, respectively. 
None of the cases required advanced therapies such as 
intravenous immunoglobulin (IVIG) and blood exchange. 
Baseline characteristics of all the subjects are represented in 
the tabulated form (Table 1). After phototherapy, the mean 
sodium level decreased from 141.3 mmol/L to 140.1 mmol/L, 
which was statistically significant (p<0.0001) Although the 
mean potassium level decreased from 4.39 mmol/L to 4.25 
mmol/L, this difference was not significant (p=0.02). The 
mean calcium level decreased from 10.02 mg/dL to 9.68 
mg/dL, and the difference was statistically significant 
(p<0.0001) shown in Table 2.

Table 1: Baseline characteristics of babies with neonatal 
jaundice 

Table 2. Comparison of electrolytes level before and after 
phototherapy 

*Values are given as mean ±Standard Deviation
Where P<0.001 is statistically significant
**P<0.0001 is highly significant 
PT: Phototherapy

DISCUSSION
Phototherapy has been accepted as the most widely used 
treatment for neonatal jaundice, and there are various 
phototherapy delivering methods. The phototherapy 
efficiency relies on the light source's peak wavelength, the 
irradiance and the surface area of the body exposed, and the 

15-distance between the infant and the light source.
16Phototherapy, like any other treatment, has adverse effects. 
Unlike other side effects, there are currently just a few studies 
that depict the negative impact of phototherapy on serum 
electrolytes. A few recent researches have focused on the 
occurrence of hypocalcemia as a result of phototherapy. The 
goal of this research was to determine the changes in serum 
electrolytes in newborns that were undergoing PT for 

neonatal jaundice in NICU. The study measured serum 
electrolytes in 290 jaundiced term newborns before and after 
PT in this study. The study compared how often PT-induced 
electrolyte abnormalities occurred in each one of them. We 
found that serum sodium and calcium were decreased 
significantly after phototherapy in neonates. Although serum 
potassium also decreased after phototherapy but the 
difference was statistically insignificant.

Before PT, the mean serum sodium was 141.3±2.69 mmol/L 
and after PT, the mean serum sodium was 140.5 ± 2.70 
mmol/L. Serum sodium level was found to be decreased 
significantly after PT (p=0.0001) in the study. This decline was 
proposed to be due to reduced gastrointestinal absorption of 
sodium because of diarrhea and also generous frequent 
feeding ensured in our institution in these babies. Similar 

17-19results were recorded in other studies . 

In the study, mean serum potassium was 4.39 ± 0.45 mEq/L 
before PT and was 4.25 ± 0.65 mEq/L after PT. The decline in 
serum potassium level was found to be not statistically 
significant after PT (p=0.02). However, this decline was 
marginal with levels close to near normal range in all the 

20cases. The results are in accordance with other studies  (p- 
value 0.45 s).

The serum calcium levels before PT were 10.02 ±0.06 and 
9.68±0.85 after PT with p value <0.0001which was statistically 
significant. Calcium is required for a variety of biochemical 
processes, including cell enzymatic and secretory activity, 
blood coagulation, cell membrane integrity and function and 

25neuromuscular excitability . In hypocalcemia, the cell's 
sodium permeability is increased and the cell membrane's 
excitability is increased. Hyperreflexia, apnea, cyanosis, 
vomiting, seizures, tachypnea, stridor or laryngospasm, 
increased extensor tone, jitteriness, and clonus are common 
non-specific symptoms. However, some may also present with 
tachycardia, prolongation of QTc interval (>0.45 s), and even 
heart failure but these symptoms suggestive of cardiac 
involvement are relatively less observed. Various studies 
showed 75%, 66.6% and 56% of term newborns had 

21-24hypocalcemia was seen following PT respectively . PT 
25inhibits melatonin production by the pineal gland . As a 

result, corticosterone's impact on bone calcium is reduced. 
Because melatonin levels drop during PT, the level of 
corticosterone in the blood also drops. As a result, reduced 
corticosterone reduces bone resorption, resulting in 
hypocalcemia. Hypocalcemia was produced by a decrease in 
parathormone production in jaundiced newborns treated 

23
with PT . In all the studies described above, statistically 
significant decline in the levels of total serum calcium was 
asserted but this decline is of little clinical importance in 
majority.

Conclusions:
This study documented that a decline in the levels of serum 
sodium, potassium and calcium levels in infants exposed to 
PT. However, these changes were not clinically significant.

Statistically significant decline was noted in serum sodium 
and serum calcium but none of the baby exhibited any clinical 
manifestation since only marginal change was observed. 

The duration of phototherapy significantly affects the serum 
electrolytes. Hence, continuous follow-up and efforts to 
shorten/minimize the duration should be considered a high-
priority during management of neonatal hyperbilirubinemia.

REFERENCES
1. Xavier R, Manoj VC, Cherian VJ. Breastfeeding jaundice: How big is the 

problem? Int J Contemp Pediatr 2016;3:498-503. 
2. Haque KM, Rahman M. An unusual case of ABOhaemolytic disease of the 

newborn. Bangladesh Med Res Counc Bull. 2000 Aug;26(2):61-4.
3.  Mary LP, Martin CR, Cloherty JP. Neonatal hyperbilirubinemia. In: Cloherty JP, 

Eichenwald EC, Hansen AR, Stark AR, editors. Manual of Neonatal Care. 7th 

Parameters N=290

Caesarian born 188(64.48%)

Gestational age 38.7±0.76 weeks
Mean maternal age 27.8±5.58 years

Mean age at admission 134.77±44.5 hours

Mean birth weight 31346±257 g

Mean duration of 
phototherapy 

36.47±2.8

Mean total bilirubin at 
admission 

16.9mg/dl

Mean total bilirubin on 
discharge 

8.6mg/dl

Before PT* After PT* p

Serum Sodium 141.3±3.14 140.1±3.01 <0.0001**
Serum 
Potassium 

4.39±0.56 4.25±0.86 0.02

Serum 
Calcium

10.02±0.06 9.68±0.85 <0.0001**

www.worldwidejournals.com 69



PARIPEX - INDIAN JOURNAL F RESEARCH | O June - 202Volume - 11 | Issue - 06 | 2 | PRINT ISSN No. 2250 - 1991 | DOI : 10.36106/paripex

ed. Philadelphia PA: Lipincott Williams and Wilkins; 2012. p. 306-314. 
4. American Academy of Paediatrics Provisional Committee for Quality 

Improvement and Subcommittee on Hyperbilirubinemia Practice Parameter. 
Management of hyperbilirubinmeia in the healthy term infants. Paediatr 
1994;94:558-65 

5. Madan A, James RM, Stevenson DK. Neonatal Hyperbilirubinemia. In: Taeusch 
HW, Ballard RA, Gleason CA. Avery's diseases of the new born. 8th Ed. 
Elsevier Saunders 2004: 1226-1256. 

6. Laforgia N, Faienza MF, Rinaldi A, D'Amato G, Rinaldi G, Iolascon A. Neonatal 
hyperbilirubinemia and Gilbert's syndrome. J Perinat Med. 2002;30(2):166-9

7. Woodgate P, Jardine LA. Neonatal jaundice: phototherapy. BMJ Clin Evid 2015; 
22: 0319. 

8. De Carvalh o M. Treatment of neonatal hyperbilirubinemia. J Pediatr 2001; 77: 
71-80. [Crossref]

9. Mreihil K, McDonagh AF, Nakstad B, Hansen TWR. Early Isomerization of 
Bilirubin in Phototherapy of Neonatal Jaundice. Pediatr Res 2010: 67; 656-9. 
[Crossref] 

10. Piazza AJ, Stoll BJ. Jaundice and hyperbilirubinemia in the newborn. In: Nelson 
Textbook of Pediatrics. 20th ed. Philadelphia; USA; Saunders Comp; 2007. pp. 
870-74.

11. Da�o�lu T, Ovalı F. �ndirekt hiperbilirubinemi. Da�o�lu T. In: Neonatoloji; 
Istanbul; Turkey; Nobel Tıp Kitabevleri Ltd. 2007; 50: 517-36. 

12. Stokowski LA. Fundamentals of phototherapy for neonatal jaundice. Adv 
Neonatal Care 2006; 6: 30312. [Crossref] 

13. Ahmed Khairy Abd-Ellatif M, Ahmed Khairy Abd-Ellatif D. The use of 
intensive phototherapy in severe neonatal hyperbilirubinemia. J Egypt Soc 
Parasitol 2012; 42: 483- 94. [Crossref] 

14. Kurt A, Aygun AD, Kurt AN, Godekmerdan A, Akarsu S, Yilmaz E. Use of 
phototherapy for neonatal hyperbilirubinemia affects cytokine production 
and lymphocyte subsets. Neonatology 2009; 95: 262-6. [Crossref] 

15. Bhutani VK, Cline BK, Donaldson KM, Vreman HJ (2011) The need 
toimplement efective phototherapy in resource-constrained settings. Semin 
Perinatol 35:192–197. https://doi.org/10.1053/j.semperi.2011.02. 015 

16. Kato S, Iwata O, Yamada Y, Kakita H, Yamada T, Nakashima H et al (2020) 
Standardization of phototherapy for neonatal hyperbilirubinemia using 
multiple-wavelength irradiance integration. Pediatr Neonatol 61:100–105. 
https://doi.org/10.1016/j.pedneo.2019.07.002

17. Curtis MD, Guandalini S, Fasano A, Saitta F, Ciccimarra F. Diarrhoea in 
jaundiced neonates treated with phototherapy: role of intestinal secretion. 
Arch Dis Child 1989; 64: 1161-4. [Crossref]

18. Jena PK, Murmu MC, Bindhani T. A study on electrolyte changes in neonates 
receiving PT for neonatal hyperbilirubinaemia. J Evol Med Dent Sci. 
2019;8(26):2105-10.

19. Suneja S, Kumawat R, Saxena R. Effect of PT on Various Biochemical 
Parameters in Neonatal Hyperbilirubinaemia: A Clinical Insight. Indian 
Journal of Neonatal Medicine and Research. 2018;6:13-8.

20. Krishna P, Soans S. PT Induced Electrolyte Imbalance In Hyperbilirubinemia 
of Newborns. IJCAR. 2018;7(3):11223-8.

21. Sethi H, Saili A, Dutta A. PT induced hypocalcemia. Indian Pdiatr. 
1993;30(12):1403-6.

22.  Yadav RK, Sethi R, Sethi AS, Kumar L, Chaurasia OS. The Evaluation of Effect of 
PT on Serum Calcium Level. People's J Scientific Res. 2012;5(2):1-4.

23. Alizadeh TP, Sajjadian N, Eivazzadeh B. Prevalence of PT induced 
hypocalcemia in term neonate. Iran J Pediatr. 2013;23(6):710-1.

24. Kim SH, Park JH. Effect of PT on bone metabolism in newborn rats. J Korean 
Society Neonatol. 2001;8(2):206-10

25. Hakanson DO, Bergstrom WH. PT-induced hypocalcemia in newborn rats: 
prevention by melatonin. Science. 1981;214(4522):807-9.

70 www.worldwidejournals.com


