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Abstract 
Background: Jaundice, or hyperbilirubinemia, is prevalent in neonates, affecting 80% of preterm and 60% of 
term newborns in their first week. While most cases resolve without intervention, 5-10% require treatment due to 
significant bilirubin levels. This study explores hypocalcaemia in neonates undergoing phototherapy for jaundice. 
Aim: To evaluate the incidence of hypocalcaemia in newborns, both term and preterm, undergoing phototherapy 
for hyperbilirubinemia. 
Methodology: This Prospective observational research was carried out at Government Medical College and 
Hospital, Bettiah, Bihar, India. Eighty neonates with jaundice were included, categorized into preterm (34-<37 
weeks) and term (37-40 weeks) groups. Serum calcium levels and total bilirubin were measured at baseline, 12 
hours, and 48 hrs. post-phototherapy. Statistical analysis was performed using SPSS, with significance set at 
p<0.05. 
Results: Among the 80 neonates, the incidence of hypocalcaemia at 12 hrs. was 5.3% in preterm and 6.6% in 
term infants (p=0.95), and at 48 hours, it was 5.3% in preterm and 9.8% in term infants (p=0.75). Serum calcium 
levels significantly increased from baseline to 12 and 48 hrs. in both groups, indicating effective calcium retention.  
Conclusion: The study found low rates of hypocalcaemia in both term and preterm newborns receiving 
phototherapy, suggesting that while monitoring is essential, severe hypocalcaemia may not be a prevalent concern 
during phototherapy. 
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Introduction 

Hyperbilirubinemia is the medical term for jaundice, 
presents as a yellowing of bodily tissues resulting 
from an increase of extra bilirubin. This 
phenomenon is commonly noted in newborns, 
affecting approximately 60% of full-term and 80% 
of preterm infants within their initial week of life. 
Although the majority of cases do not demand 
intervention, 5-10% of neonates exhibit clinically 
severe jaundice that requires treatment [1,2]. 
Bilirubin deposition transpires solely in the presence 
of bilirubin excess, signifying either augmented 
production or compromised excretion. Normal 
blood bilirubin concentrations are below 1 mg/dl; 
however, jaundice, indicated by scleral icterus (the 
sclera's yellowing of the eyes), becomes apparent 
when levels surpass 3 mg/dl. The sclerae exhibit a 
strong affinity for bilirubin due to their increased 

elastin concentration. As serum bilirubin levels 
increase, skin discolouration may advance from 
lemon yellow to apple green, especially in chronic 
situations; this green tint is due to biliverdin [3]. 

Bilirubin comprises two factors: direct (conjugated) 
and indirect (unconjugated), and a spike in either can 
lead to jaundice. Icterus serves as a crucial clinical 
marker for liver illness, in addition to several other 
afflictions. Yellowing of the skin without sclerae is 
symptomatic of carotenoderma, which happens in 
healthy people who ingest an unnecessary amount of 
carotene-rich foods. [4]  

Indirect (unconjugated) bilirubin is detrimental to 
cells and biological components. The physiological 
systems that safeguard against high bilirubin restrict 
its harmful effects mostly to neonates, owing to their 
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inadequately established blood-brain barrier. 
Elevated bilirubin levels are neurotoxic and may 
result in irreversible neurological damage 
(kernicterus) (bilirubin-induced neurologic 
dysfunction). 

Patients frequently exhibit additional symptoms in 
conjunction with jaundice and pruritus, which can 
assist in enhancing the diagnostic process, although 
they may occasionally remain asymptomatic. An 
extensive evaluation of alcohol, drug, or toxic 
substance use; HIV status; travel and high-risk 
sexual behaviours; hepatitis risk factors; and 
personal or family history of haemolytic or 
hereditary illnesses is crucial. Important factors to 
consider include the period of jaundice and the 
existence of associated symptoms such as arthralgia, 
rash, myalgia, and alterations in urine or stool. A 
history of arthralgias and myalgias prior to jaundice 
may suggest hepatitis, potentially attributable to 
drugs or viral infections. Fever, chills, and intense 
right upper quadrant stomach discomfort typical of 
cholangitis, accompanied by anorexia and malaise 
linked to hepatitis, as well as significant weight loss 
indicating of malignancy obstructing the bile ducts, 
aid in the diagnosis procedure. People with a 
previous diagnosis of ulcerative colitis may develop 
hyperbilirubinemia due to primary sclerosing 
cholangitis (PSC). 

Different age groups have different rates of jaundice 
prevalence; babies and the elderly have higher rates 
than other age groups. As one ages, the cause of 
jaundice changes. About 20 percent of full-term 
babies have jaundice in the first week of life, which 
is mostly caused by immature hepatic conjugation 
mechanisms. Additional factors that contribute to 
jaundice in infancy or children include congenital 
anomalies, increased haemolysis, poor bilirubin 
uptake, and conjugation deficiencies. Infant 
jaundice is known to be mostly caused by hepatitis 
A. Common causes of jaundice in the elderly include 
malignant biliary blockage, drug-induced liver 
disease, and bile duct stones. 

Males are more likely to develop sclerosing 
cholangitis, chronic hepatitis B, alcoholic and non-
alcoholic cirrhosis, and pancreatic cancer.[7] On the 
other hand, primary biliary cirrhosis, gallbladder 
cancer, and gallbladder stones are more common in 
women. Kernicterus, also known as Bilirubin-
induced neurologic dysfunction (BIND), is a very 
rare condition caused by severe jaundice in 
newborns. It leads to death in about 0.28 out of 
every-one million babies born. 

Multiple therapeutic techniques exist for newborn 
hyperbilirubinemia, with phototherapy being among 
them. In addition to the beneficial impacts of 
phototherapy, problems such as hypocalcaemia may 
occur during treatment [9]. hypocalcaemia is 
defined as a total blood calcium level below than 

seven mg/dl in preterm infants and below eight 
mg/dl in term infants. hypocalcaemia can lead to 
cardiac and neurological impairments. Lethargy, 
stridor, jitteriness, apnea, irritability, and 
convulsions are some of the symptoms that may be 
present [10]. 

This study examined the frequency of low calcium 
in both full-term and premature neonates receiving 
light therapy and having elevated bilirubin levels. 
Low calcium levels brought on by phototherapy may 
be dangerous. 

1. Methodology 
2.1 Study Design 

This prospective observational study conducted over 
12 months Department of Pediatrics, Government 
Medical College and Hospital, Bettiah, Bihar, India.. 
A total of 80 individuals with clinically suspected 
neonates with jaundice were involved. 

2.2 Study Area 

The current prospective observational study was 
conducted in the Dept. of Pediatrics at Government 
Medical College and Hospital, Bettiah, Bihar, India. 
This institution serves a diverse population, 
providing an ideal setting for the evaluation of 
diagnostic tools in jaundice. 

2.3 Inclusion Criteria: 
Ø Neonate with Preterm (34 to below than 37 

weeks gestation). 
Ø Neonates getting phototherapy. 
Ø Newborns exhibiting jaundice. 
Ø Neonates with Term (37 to 40 weeks gestation). 
2.4 Exclusion Criteria: 
Ø Infants of diabetic mothers. 
Ø Neonates requiring exchange transfusion. 
Ø Neonates with ABO and Rh incompatibility. 
Ø Neonates with birth asphyxia. 
Ø Neonates with conjugated hyperbilirubinemia. 
Ø Neonates with intrauterine growth retardation 

(IUGR). 
Ø Neonates with neonatal seizures. 
Ø Neonates with prolonged jaundice. 
Ø Neonates with respiratory distress. 
Ø Neonates with sepsis. 
2.5 Procedure 

This prospective observational study was conducted 
over 12 months in the Department of Pediatrics at 
Government Medical College and Hospital, Bettiah, 
Bihar, India. A total of 80 clinically suspected 
neonates with jaundice included in this research. The 
study population included preterm neonates (34 to 
below than 37 weeks gestation), term neonates (37 
to 40 weeks gestation), newborns with jaundice, and 
those getting phototherapy. The exclusion criteria 
included newborns who needed an exchange 
transfusion, had birth complications like asphyxia, 
infections (sepsis), breathing problems, blood type 
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incompatibilities (ABO and Rh), neonatal seizures, 
growth issues before birth (IUGR), babies born to 
diabetic mothers, newborns with conjugated 
jaundice, and those with long-lasting jaundice. 

The clinical details and socio-demographic of the 
newborns were documented and entered into a pre-
designed proforma. Serum calcium levels and serum 
total bilirubin were measured at 0 hours, 12 hours, 
and 48 hrs. in all enrolled neonates. The serum 
calcium level measured prior to the initiation of 
phototherapy served as the control, with 
hypocalcaemia defined as a serum calcium level 
below 7 mg/dl in preterm newborns and below 8 
mg/dl in term newborns. 

2.6 Statistical Analysis:  

The analysis was conducted utilising SPSS software 
(version 21). The mean and standard deviation were 
calculated for the continuous data. The total counts 
and percentages for categorical data were presented. 
The Fisher exact test was employed to analyse 
hypocalcaemia in preterm and term infants. The 
Pearson association was employed to examine the 
relationship between hypocalcaemia and period of 
phototherapy. The paired sample t-test analysed the 
average calcium levels at baseline (0 hours) and 

following phototherapy (12 and 48 hours). Results 
were deemed significant when the p-value was 
below 0.05, corresponding to a confidence level of 
95%. 

2. Result 

The table 1 presents the Demographic characteristics 
of newborns hospitalized for neonatal 
Hyperbilirubinemia, comparing preterm (n=19) and 
term (n=61) babies. The mean age at admission was 
115.50 ± 48.10 hrs. for preterm and 120.40 ± 46.00 
hrs. for term neonates. Males comprised 57.9% of 
preterm and 44.3% of term neonates. The mean 
gestational age was 35.98 ± 0.92 weeks for preterm 
and 39.05 ± 0.81 weeks for term neonates. The mean 
birth weight was 2550.12 ± 220.30 grams in preterm 
and 3205.67 ± 385.23 grams in term neonates. The 
mean total serum bilirubin (TSB) at 0 hrs. was 
slightly higher in preterm (18.75 ± 2.40 mg/dl) 
compared to term neonates (17.98 ± 1.80 mg/dl). 
Mean serum calcium levels at 0 hrs. were 9.32 ± 0.80 
mg/dl for preterm and 9.71 ± 0.88 mg/dl for term 
neonates. Phototherapy duration was slightly shorter 
in preterm (61.45 ± 10.02 hours) compared to term 
neonates (64.10 ± 9.50 hours). 

 
Table 1: Demographic Characteristics of Newborns Hospitalized for Neonatal Hyperbilirubinemia 

Variables Term (n=61) Preterm (n=19) 
Age in hrs. (Mean ± SD) 120.40 ± 46.00 115.50 ± 48.10 
Gender 
Male 27 (44.3%) 11 (57.9%) 
Female 34 (55.7%) 8 (42.1%) 
Serum calcium in mg/dl at 0 hrs. (Mean ± SD) 9.71 ± 0.88 9.32 ± 0.80 
Birth weight in grams (Mean ± SD) 3205.67 ± 385.23 2550.12 ± 220.30 
TSB in mg/dl at 0 hrs. (Mean ± SD) 17.98 ± 1.80 18.75 ± 2.40 
Duration of phototherapy in hrs. (Mean ± SD) 64.10 ± 9.50 61.45 ± 10.02 
Gestational age in weeks (Mean ± SD) 39.05 ± 0.81 35.98 ± 0.92 

 
The table 2 compares the occurrence of hypocalcaemia (low serum calcium levels) in preterm and term infants 
undergoing phototherapy at 12 hrs. and 48 hours. At 12 hours, 5.3% of preterm infants and 6.6% of term infants 
had hypocalcemia, with no significant difference between the groups (P=0.95). After 48 hours, 5.3% of preterm 
infants and 9.8% of term infants had hypocalcemia, again showing no significant difference (P=0.75). Most infants 
in both groups did not develop hypocalcemia, with over 90% maintaining normal calcium levels at both time 
points. 
 

Table 2: Level of Serum Calcium at 48 hrs. and 12 Hours 
Period of 
Phototherapy 

Serum Calcium Level Term, n (%) 
(n=61) 

Preterm, n (%) 
(n=19) 

P 
value 

At 12 hours Hypocalcemia Present 4 (6.6%) 1 (5.3%) 0.95 
Hypocalcemia Absent 57 (93.4%) 18 (94.7%) 
Total 61 19 

After 48 hours Hypocalcemia Present 6 (9.8%) 1 (5.3%) 0.75 
Hypocalcemia Absent 55 (90.2%) 18 (94.7%) 
Total 61 19 

The table 3 compares serum calcium levels at 
baseline (0 hour) with subsequent measurements at 
12 hrs. and 48 hrs. in preterm (34-37 weeks) and 

term (38-41 weeks) neonates receiving 
phototherapy. In preterm neonates, the mean paired 
difference in serum calcium among 0 and 12 hrs. is 
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0.533 ± 0.590 mg/dl (p = 0.001), and between 0 and 
after 48 hrs. is 0.715 ± 0.829 mg/dl (p = 0.002). For 
term neonates, the difference is 0.501 ± 0.705 mg/dl 
(p < 0.001) among 0 and 12 hrs., and 0.912 ± 0.754 

mg/dl (p < 0.001) between 0 and after 48 hours, 
indicating significant changes over time in both 
groups. 

 
Table 3: Comparison of serum calcium levels at baseline (0 hours) with measurements taken at 12 hrs. 

and 48 hrs. in term and preterm neonates undergoing phototherapy. 
Gestational Age 
(Weeks) 

Comparison of Serum 
Calcium (Hours) 

Mean Paired Difference 
(mg/dl) ± SD 

P Value 

Preterm (34-37) 0 and at 12 0.533 ± 0.590 0.001 
0 and after 48 0.715 ± 0.829 0.002 

Term (38-41) 0 and at 12 0.501 ± 0.705 <0.001 
0 and after 48 0.912 ± 0.754 <0.001 

 
Table 4 presents a negative correlation between 
hypocalcaemia in term newborns and the period of 
phototherapy, with a association coefficient (R) of -
0.215. This indicates a weak inverse relationship, 
meaning as the duration of phototherapy increases, 
the likelihood or severity of hypocalcaemia slightly 
decreases. The 95% confidence interval for R ranges 

from -0.353 to -0.077, suggesting that this 
correlation is not very strong but still statistically 
significant. The P value of 0.041 indicates that the 
correlation is significant at the 5% level, meaning 
there is only a 4.1% chance that this result is due to 
random variation. 

 
Table 4: Relationship between Term Neonates' hypocalcaemia and Phototherapy Duration 
Correlation R Cl for R P Value 
Negative -0.215 -0.353 to -0.077 0.041 

 

 
Figure 1: Scatter plot showing the correlation between hypocalcaemia and the period of phototherapy in 

term newborns. 
 
3. Discussion 

In our result, the demographic data show that the 
mean age in hrs. for preterm infants (n=19) was 
115.50 ± 48.10, slightly lower than the term infants 
(n=61), who had a mean age of 120.40 ± 46.00. The 
gender distribution indicates a greater percentage of 
males in the preterm group (57.9%) compared to 
term infants (44.3%). The gestational age for 
preterm infants averaged 35.98 ± 0.92 weeks, 

significantly lower than the term infants’ average of 
39.05 ± 0.81 weeks. This finding aligns with the 
studies conducted by Reddy et al. (39.26±0.68 
weeks and 34.94±1.24 weeks) and Jain et al. 
(37.55±0.69 weeks and 34.3±1.16 weeks) [11,12]. 
In other ivestigations, the gestational ages of 
term and preterm infants were suitable for their age, 
consistent with the findings of this study [13]. 
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Birth weights reflected a similar trend, with preterm 
infants averaging 2550.12 ± 220.30 grams, 
compared to 3205.67 ± 385.23 grams for term 
infants. At baseline (0 hours), total serum bilirubin 
(TSB) levels were higher in preterm infants (18.75 ± 
2.40 mg/dl) than in term infants (17.98 ± 1.80 
mg/dl). Initial serum calcium levels were also lower 
in preterm infants (9.32 ± 0.80 mg/dl) compared to 
term infants (9.71 ± 0.88 mg/dl). The average 
duration of phototherapy was similar between both 
groups, with preterm infants receiving 61.45 ± 10.02 
hrs. and term infants 64.10 ± 9.50 hours. In another 
study conducted thru Karamifar et al., the average 
birth weights recorded were 2889±474 grammes and 
2077±316 grammes [14]. Research conducted by 
Taheri et al. reported a mean birth weightiness of 
3182±430 grammes in term neonates, which aligns 
with the findings of our own study [15]. 

The current study illustrates serum calcium levels at 
12- and 48-hours post-phototherapy. At 12 hours, 
the incidence of hypocalcaemia was low in both 
preterm (5.3%) and term (6.6%) groups, with no 
statistically significant difference (p=0.95). This 
pattern continued at 48 hours, where hypocalcaemia 
was present in 5.3% of preterm and 9.8% of term 
infants (p=0.75), indicating similar rates of 
hypocalcaemia in both populations over time. The 
investigation conducted by Arora et al., 
hypocalcaemia was observed in 20 (44%) and 4 
(9%) preterm infants at 48 hrs. and 24 hrs. of 
phototherapy, respectively. Additionally, 
hypocalcaemia was identified in 30 (56%) and 23 
(42%) term infants at the conclusion of 48 hrs. and 
24 hrs. of phototherapy, respectively [10]. Another 
study reported that the mean difference in total 
serum calcium levels in term newborns among 0 and 
12 hrs. was 0.522±0.719 mg/dl, and this result was 
noteworthy statistically [9]. 

This research details the comparison of serum 
calcium levels from baseline (0 hours) to 12 and 48 
hrs. in both preterm and term neonates. For preterm 
infants, the mean paired difference in serum calcium 
from baseline to 12 hrs. was 0.533 ± 0.590 mg/dl 
(p=0.001), and from baseline to 48 hrs., it was 0.715 
± 0.829 mg/dl (p=0.002), suggesting significant 
increases in calcium levels post-phototherapy. 
Similarly, term infants showed significant increases, 
with mean differences of 0.501 ± 0.705 mg/dl at 12 
hrs. (p<0.001) and 0.912 ± 0.754 mg/dl at 48 hrs. 
(p<0.001). In a study involving, Bhat JA et al. 
demonstrated an important variation in mean total 
serum calcium levels among 0 and 48 hrs. in term 
newborns during of phototherapy, recorded at 
0.879±0.795 mg/dl [9]. Numerous studies indicate 
that hypocalcaemia occurs after 48 hrs. of 
phototherapy in preterm newborns, with incidence 
rates between 22.6% and 90% [17]. 

In this study, The relationship among the period of 
phototherapy and hypocalcaemia in term newborns. 

The correlation coefficient (R = -0.215) suggests a 
weak negative relationship, with a p-value of 0.041 
indicating statistical significance. This implies that 
longer phototherapy durations are associated with a 
slight increase in the risk of hypocalcaemia among 
term neonates. The study conducted by Bhat et al. 
[9] demonstrates similar findings. The period of 
phototherapy results in minimal or no important 
hypocalcaemia in term newborns prior to discharge. 
Nevertheless, no comparable studies that have been 
released thus far that could suggest or establish an 
association among the period of phototherapy and 
hypocalcaemia prior to discharge, specifically 
afterward 48 hrs. 

In summary, the findings indicate that while both 
preterm and term infants experience increase in 
serum calcium levels following phototherapy, the 
overall risk of hypocalcaemia remains low in both 
groups, and the duration of phototherapy may have 
a slight negative impact on serum calcium levels in 
term infants. 

Conclusion 

In this study, the investigation into phototherapy-
induced hypocalcaemia in newborns with 
hyperbilirubinemia revealed a significant 
correlation between the duration of phototherapy 
and serum calcium levels. Both term and preterm 
newborns experienced a notable decrease in serum 
calcium after 12 and 48 hrs. of phototherapy, with 
statistical significance observed in both groups. 
Although the incidence of hypocalcaemia remained 
relatively low at 12 and 48 hours, the findings 
highlight the potential risk of hypocalcaemia 
associated with prolonged phototherapy. These 
results underscore the importance of monitoring 
calcium levels in neonates undergoing phototherapy, 
particularly as the duration increases, to mitigate any 
potential adverse effects. 
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