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ABSTRACT  

Background: Neonatal hyperbilirubinemia is the most common morbidity in 

the first week of life. Around 5-10% of them will be having significant jaundice 

requiring phototherapy (PT). PT can produce various adverse effects; 

hypocalcemia is one of the lesser known effects. So, estimation of calcium 

levels before and after PT should be done in neonates with jaundice. Materials 

and Methods: This was a observational cross sectional study conducted over a 

period of 10 months among 100 neonates (both term and preterm) in the 

neonatal intensive care unit of NRI Medical College and General Hospital, 

Guntur. Total serum calcium levels were measured before and after 

phototherapy and compared using chi-square test. Result: Out of 100 neonates, 

75% were term and 25% were preterm. The mean total serum calcium levels 

before and after PT were 8.92 mg/dL and 8.165 mg/dL, respectively. The 

reduction was statistically significant with a p-value < 0.0001. Mean total serum 

calcium levels in preterms before and after PT were 8.32 and 7.1 mg/dL, 

respectively, with a significant p-value of < 0.0001. The mean total serum 

calcium levels in term newborns before and after PT were 9.12 and 8.52 mg/dL, 

respectively (p < 0.0001). A total of 7% of the newborns had hypocalcemia after 

PT, with 5% exhibiting jitteriness and 2% remaining asymptomatic. Following 

phototherapy, 20% of preterms and 2.7% of term newborns developed 

hypocalcemia. Overall, 86% of newborns had lower serum calcium levels after 

phototherapy, with 14% having the same or higher levels as before. Conclusion: 

This study found a substantial reduction in total serum calcium levels after 

phototherapy. Although phototherapy reduced total serum calcium levels, only 

7% of newborns experienced hypocalcemia. Most common clinical presentation 

noticed was jitteriness. 

 
 

 

INTRODUCTION 
 

Jaundice in newborns develops when bilirubin levels 

rise above 5 mg/dl. It occurs in 60% of term and 80% 

of preterm infants.[1] The majority of cases are benign 

and do not require intervention. About 5-10% of 

patients have clinically severe jaundice that requires 

treatment.[2] High bilirubin levels can be harmful to 

the growing brain and cause neurological damage.[3] 

Phototherapy is a convenient and accessible 

treatment option for pathologic unconjugated 

hyperbilirubinemia in newborns.[4] Phototherapy can 

cause consequences such as skin rashes, diarrhea, 

overheat, dehydration, hypocalcemia, retinal 

degeneration, allergic diseases, hemolysis and bronze 

baby syndrome, particularly in cholestatic patients.[5] 

It is theorized that phototherapy leads to suppression 

of the pineal gland by transcranial illumination, 

resulting in a fall in melatonin levels and, in turn, 

lowering corticosterone levels to finally decrease 

calcium resorption from bones, generating 

hypocalcemia.[6] Other etiologies being decreased 

parathormone secretion,[7] and increased excretion of 

calcium in urine8. Hypocalcemia is characterized as 

total serum calcium <8 mg/dL or ionized calcium 

<4.4 mg/dL for term or preterm babies weighing >1.5 

kg at birth, and total serum calcium <7 mg/dL or 

ionized calcium <4 mg/dL for babies weighing 

<1.5kg.[9] Ionized calcium is essential for various 

biochemical processes, such as blood clotting, 

neuromuscular excitability, and cellular enzymatic 

activity.[10] One study reported a significant decrease 

in calcium levels in 64% of term and 76% of late 

preterm infants.[11] Another study found that 

phototherapy resulted in hypocalcemia in 90% of 

preterm and 75% of term newborns.[12] 
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Hypocalcemia can lead to significant symptoms such 

as convulsions, apnea, laryngospasm, irritability, and 

jitteriness.[13] Therefore, phototherapy-induced 

hypocalcemia can be a major issue. This study aimed 

to detect hypocalcemia in neonates receiving 

phototherapy by monitoring serum total calcium 

level and to identify symptomatic hypocalcemia. 
 

MATERIALS AND METHODS 
 

This was a observational cross sectional study 

conducted over a period of 10 months (June 2023 to 

March 2024) conducted in Neonatal intensive care 

unit of NRI General Hospital and Medical College, 

Guntur. Ethical approval for this study was taken 

from the institutional ethics committee. Written 

informed consent was taken from parents/ legal 

guardians. Neonates requiring phototherapy for 

unconjugated hyperbilirubinemia as per AAP 

nomogram were included. Neonates with co-

morbidities like birth asphyxia, septicemia, renal 

failure; hypocalcemia detected before start of 

phototherapy; whose mother had history of taking 

anticonvulsants; who had exchange transfusion and 

jaundice lasting more than 14 days of life were 

excluded from the study. Venous blood samples were 

collected from the neonates included in the study and 

sent for total bilirubin, direct bilirubin, serum calcium 

and blood grouping. Total and direct bilirubin is 

measured by Diazo method (Diazotized sulfanilic 

test). Calcium is measured by Arsenazo III method. 

Blood group of newborn analyzed by antisera 

method. Serum calcium levels were checked before 

initiation of phototherapy (first sample) and at 

discontinuation of phototherapy (second sample). 

The neonates were clinically assessed for features of 

hypocalcemia i.e. jitteriness, irritability/excitability 

and convulsions, as well as other complications like 

rashes, loose stool, fever and dehydration. 

Hypocalcemia in the neonates was managed with 

intravenous calcium supplementation. 

Comparative study was made between these two 

sample groups to determine the changes in levels of 

serum calcium. The results were calculated as mean 

± standard deviation and compared based on the 

paired t-test. A p value of < 0.05 were considered 

statistically significant. 

 

RESULTS 
 

In this study, 100 neonates admitted in NICU for 

phototherapy were evaluated for hypocalcemia. 

Among them 25(25%) were preterms and terms were 

75 (75%) (Table 1). Male newborns were 55(55%) 

and 45(45%) were females (Table 2). 31% babies 

belong to low birth weight category (<2.5kgs) and 

69% babies were above 2.5kgs (Table 3). 15% of 

babies were presented with significant jaundice in 

first 48 hours, 40% in 72 hours , 30% in 96 hours, 

10% in after 96 hours of life (Table 4). Mean total 

serum bilirubin was 16.04±2.99 mg/dL (Table 5). 

Mean total serum calcium levels before PT was 

8.92±0.36 mg/dL and after PT was 8.165±1.3165 

mg/dL, was statistically significant as p value was < 

0.0001 (Table 6). Mean total serum calcium levels 

before PT in preterm babies was 8.32±0.45 mg/dL 

and in term babies was 9.12±0.32 mg/dL , the 

difference was statistically significant as p value was 

< 0.0001 (Table 7). Mean total serum calcium levels 

post PT in preterm babies was 7.1± 0.52 mg/dL and 

in term babies was 8.52± 0.47mg/dL , the difference 

was statistically significant as p value was < 0.0001 

(Table 8). Mean total serum calcium values in 

preterms before and after PT were 8.32 and 7.1 

mg/dL , significant decrease in calcium levels post 

PT (p value < 0.0001) (Table 9). Mean total serum 

calcium levels in term babies before and after PT 

were 9.12 and 8.52 mg/dL, significant decrease in 

serum calcium levels post PT (p value < 0.0001) 

(Table 10). Total 7% of babies developed 

hypocalcemia post PT, out of which 5% babies 

(preterm babies) were symptomatic with jitteriness 

and 2% (term babies) were asymptomatic (Table 11& 

12). So, 5 (20%) babies out of 25 preterms and 2 

(2.7%) babies out of 75 term babies developed 

hypocalcemia post PT (Table 13). In 86% of babies 

after PT serum calcium levels decreased compared to 

before PT values and in 14% of babies it was same or 

more than before phototherapy level.

 

Table 1: Distribution of study population based on gestational age 

Gestational age in weeks Number of cases Percentage 

28- 37 25 25% 

Above 37 75 75% 

Total 100 100% 

Table 2: Distribution of study population based on gender 

Gender Number of cases Percentage 

Male 55 55% 

Female 45 45% 

Total 100 100% 

 

Table 3: Weight wise distribution of study population 

Birth weight (kilograms) Number of cases Percentage 

<1.5  1 1% 

1.5 - 2.5 30 30% 

>2.5 69 69% 
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Table 4: Distribution of study group based on age at presentation of significant jaundice 

Age in Hours Number of cases Percentage 

24-48  15 15% 

> 48-72 40 40% 

>72-96 35 35% 

>96 10 10% 

 

Table 5: Mean total serum bilirubin (TSB) levels in study group 

Parameter Mean TSB value (mg/dL) Standard Deviation (SD) 

Before Treatment 16.04 ±2.99 

After Treatment 9.27 ±1.39 

 

Table 6: Mean total serum calcium levels in study group before and after phototherapy 

Timepoint Mean Total serum calcium (mg/dL) Standard Deviation 

Before PT 8.92 ± 0.36 

After PT 8.165 ± 1.3165 

Mean difference was -1.205, t - value was -20.137 and p value was < 0.0001 , which was statistically significant. 

 

Table 7: Mean total serum calcium levels based on gestational age before phototherapy 

Gestational age in weeks Number of babies Mean total serum calcium (mg/dL) SD 

28 - 37 (Preterm) 25 8.32 ±0.45 

Above 37 ( Term) 75 9.12 ±0.32 

Mean difference was 0.800, t- value was 9.724 and p value was <0.0001, statistically significant 

 

Table 8: Mean total serum calcium levels based on gestational age after phototherapy 

Gestational age in weeks Number of babies Mean serum calcium (mg/dL) SD 

28-37 (Preterm) 25  7.1 ± 0.52 

Above 37 (term) 75  8.52 ± 0.47 

Mean difference was 1.420, t- value was 12.738 and p value was < 0.0001, statistically significant 

 

Table 9: Comparison of Mean total serum calcium levels in preterms ( 28-37 weeks) before and after PT 

Parameter 
Mean total serum 

calcium (mg/dL) 
SD T- value P value 

Before PT 8.32 
±0.45 

 
-8.870 

< 0.0001 
( Significant) 

After PT 7.1 ± 0.52   

 

Table 10: Comparison of Mean total serum calcium levels in Term babies (> 37 weeks) before and after PT 

Parameter 
Mean Total serum 

calcium (mg/dL) 
SD T-value P value 

Before PT 9.12 
±0.32 

 
-9.139 

< 0.0001 

( Significant) 

After PT 8.52 ± 0.47   

 

Table 11: Table depicting number of neonates who developed hypocalcemia post phototherapy 

Hypocalcemia Number of babies Percentage 

Total number of hypocalcemia babies 7/100 7% 

Symptomatic hypocalcemia babies 5/100 5% 

 

Table 12: Table depicting signs and symptoms of hypocalcemia 

Signs & Symptoms Number of babies Percentage 

Jitteriness 5/100 5% 

Other symptoms nil  

 

Table 13: Table depicting Number of babies with hypocalcemia as per their gestational age 

Gestational Age in weeks Total Number of babies 
Number of babies with 

hypocalcemia 
Percentage 

28 - 37 (preterm) 25 5 20% 

Above 37 (term) 75 2 2.7% 

 

Table 14: Comparison of decrease in serum total calcium levels with duration of phototherapy 

Duration of PT 
Number of babies with 

increased total calcium 

Number of babies with 

decreased total Calcium 
Total 

< 48 hours 14 34 48 

> 48 hours 0 52 52 

Total 14 86 100 
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DISCUSSION 
 

Phototherapy is highly effective in preventing and 

treating hyperbilirubinemia in newborns. Every safe 

method has side effects, including phototherapy. 

Romagnoli et al,[14] was the first to suggest the link 

between hypocalcemia and phototherapy in preterm 

infants. Hakinson and Hunter,[6] proposed that 

phototherapy reduces pineal melatonin secretion, 

hence blocking cortisol's influence on bone calcium. 

As a result, cortisol promotes calcium uptake in 

bones and causes hypocalcemia. 

In our study, there were 25 preterms and 75 term 

babies out of 100. In the Ravindranath et al,[15] study, 

there were 25 preterm and term newborns in each of 

50 cases. The Snehalatha et al,[16] analysis found 16 

preterms and 59 term babies, nearer to our sample. 

Out of 30 newborns in the Yadav et al study,[17,15] 

were preterm and 15 were term. In the Karamifar H 

et al,[18] study, 91 of the 153 cases were term, while 

62 were preterm. 

Our study found a mean admission TSB of 16.04 

±2.99 mg/dL, which was similar to Snehalatha at al 

study of 18.12 ± 1.87 mg/dL and Karamifar H et al 

study of 18 ±2.4 mg/dL in terms and 16.2 ± 3.0 

mg/dL in preterms.  

In our investigation, mean total serum calcium values 

before and after PT were 8.92 ± 0.36 mg/dL and 

8.165 ± 1.3165 mg/dL, respectively. The decrease in 

serum calcium levels was statistically significant and 

comparable to studies by Rozario CI et al,[19] and 

Ravindranath et al. In our study, mean serum calcium 

levels before PT in term and preterm babies were 

8.32±0.45 mg/dL and 9.12±0.32 mg/dL, respectively. 

Preterms had lower values than term babies. 

Ravindranath et al and Karamifar H et al reported 

similar findings.  

Hypocalcemia was detected in 7% of the total 

newborns in our study. The percentages were 14.4% 

in the Karamifar H et al study, 38% in the 

Ravindranath et al study, and 50% in the Arora et 

al,[13] study. The difference could be attributed to the 

intensity and length of PT. Hypocalcemia was seen in 

20% of preterms and 2.7% of term newborns in our 

study. In the Ravindranath et al study, 48% of 

preterms and 28% of term newborns had 

hypocalcemia, while in the Karamifar H et al study, 

22.6% of preterms and 8.7% of term babies had low 

calcium levels. Our findings were more consistent 

with those of Karamifar H et al.  

In our study, as well as those of Arora et al, Yadav et 

al, and Ravindranath et al, the most common clinical 

presentation of hypocalcemia was jitteriness, 

particularly in preterm babies. 

 

CONCLUSION 
 

In this study, total serum calcium levels were 

significantly reduced after phototherapy, particularly 

in preterms compared to term newborns. Although 

total serum calcium levels decreased overall after 

phototherapy, only 7% of newborns experienced 

hypocalcemia. The most common symptom seen was 

jitteriness; no baby developed apneas or convulsions. 

Limitation: Small sample size and less number of 

preterm babies. The duration and intensity of 

phototherapy's relationship to the frequency of 

hypocalcemia was not examined. 
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