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ABSTRACT
Objective:  The aim of this study was to determine the effect of phototherapy induced hypocalcemia in icteric 
newborns and to compare it between preterm and term neonates. 
Study Design: Quasi experimental study.

st st
Place and Duration of Study: Pakistan Air Force (PAF) hospital Islamabad, from 1  July 2021 to 31  January 2022.
Materials and Methods: A total of 62, full term and late preterm neonates, requiring phototherapy for indirect 
hyper-bilirubinemia were included. The serum calcium levels were checked, pre and post phototherapy or 48 
hours after start of phototherapy whichever came earlier. The data of patients, regarding gender, gestational 
age, chronological age and mode of delivery was recorded. The data was analysed in SPSS version 22. The 
frequency and percentages were calculated for qualitative variables i.e gender and mode of delivery. The mean 
and standard deviation were calculated for quantitative variables i.e age, gestational age, duration of 
phototherapy, pre and post phototherapy serum calcium levels. The paired sample t test was applied to 
compare pre and post phototherapy serum calcium levels. The p-value < 0.05 was considered statistically 
significant.
Results: There were 39 (62.90%) males and 23 (37. 10%) females, with mean age of  4.52 ± 1.25 days. The mode 
of delivery was cesarean section in 41 (66.13%) cases while 21 (33.87%) were delivered as vaginal delivery. The 
mean gestational age was 38.11 ± 1.49 weeks. The mean duration of phototherapy was 3.17 ± 0.55 hrs. The 
mean value of pre and post therapy serum calcium level was 9.59 ± 0.52 mg/dl and 9.07 ± 0.44 mg/dl 
respectively (p value = 0.0001). The post phototherapy calcium levels did not have any significant association 
with gestational age, gender and chronological age of the newborns i.e. the p value was 0.174, 0.269, 0.134 
respectively.
Conclusions: Phototherapy resulted in a significant reduction in serum calcium levels after 48 hours; however, 
none of the neonates developed hypocalcemia. 
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ranging from 3.34% in Africa to 2.58% in South-East 
1 Asian regions. About 60% of term and 80% of 

preterm infants develop jaundice  in the first seven 
2days of their lives.  Majority of these cases are of 

physiologic jaundice. Various factors contribute 
towards physiologic jaundice including increased 
neonatal erythrocyte destruction, slow bilirubin 
e l i m i n a t i o n  t h r o u g h  h e p a t o c y t e s  a n d  
underdeveloped liver conjugating enzymes. In full 
term infants, physiologic jaundice tends to self  
resolve within a week while  in preterm neonates, it 

3is more severe and takes a longer time to resolve.
Pathological hyperbilirubinemia always has some 
serious underlying pathology. It can be caused by 
genetic or familial factors, immune or non-immune 
hemolytic anemia, congenital infections, birth 

4
trauma or prematurity.
In either scenario, it is imperative to maintain the 
total bilirubin (TB) concentration below the specified 

Introduction
Neonatal jaundice is a significant contributor to 
morbidity and the primary cause for hospitalization 
within the initial week of life. The global occurrence 
of severe neonatal jaundice varies across regions, 
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threshold as per AAP hour-specific phototherapy 
nomograms  to prevent the grave ramifications of ,

5 
kernicterus. Various treatment modalities  including 
p h o to t h e ra p y,  exc h a n ge  t ra n sf u s i o n  o r  
immunoglobulins can be used, depending upon the 

3 cause. Phototherapy is required in 5-10% of term 
neonates for preventing a steep rise of bilirubin to 

2harmful level.  
The adverse effects associated with phototherapy 
include diarrhea, temperature instability,  rashes, 
retinal damage, increased fragility of red blood cells, 
bronze baby syndrome, dehydration,  and 

6
thrombocytopenia.  A less acknowledged side effect 
of phototherapy is its potential association with 

7neonatal hypocalcemia.  
Calcium is an important micronutrient involved in 
normal homeostasis, neuromuscular excitability, 

 
proper membrane and cellular enzymatic activity.
Hypocalcemia can lead to disturbance of all these 

8
functions leading to seizures in neonates.  
A decrease in serum calcium is observed in infants 

8,9
receiving phototherapy.  Blue light of phototherapy 
increases vitamin D breakdown in the skin, enhances 
urinary excretion of calcium and stimulates multiple 
hormonal and enzymatic pathways that result in 

9
transient drop of serum calcium.
Neonatal hypocalcemia is defined as serum calcium 
level <8mg/dl in full-term infants and < 7mg/dl in 

8preterm.  Early-onset  hypocalcemia can be seen 
within 48-72 hours of life, in preterm and very low 
birth weight infants (VLBW), babies experiencing 
hypoxic ischemic encephalopathy (HIE), infant of 
diabetic mother (IDM) and intrauterine growth 

8
retardation ( IUGR) babies.  Late-onset hypocalcemia 
is caused by excessive phosphate intake, low serum 
magnesium levels, hypoparathyroidism, and vitamin 

10D deficiency.
 In 80% of neonates ,serum calcium level decreases 

9,10 after phototherapy. Research conducted in Egypt 
reveals that calcium level, pre and post 
phototherapy was 9.63±0.79 and 9.04±0.78 
respect ively.  Neonates  (26%) developed 

9 hypocalcemia following phototherapy. The effect of 
phototherapy on serum calcium level in neonates is 
not well perceived in Pakistan. This makes it 
imperative to assess and quantify phototherapy 
induced decrease in serum calcium level, in order to 
avoid life threatening complications of hypocalcemia 

in neonates. Current study aimed to determine the 
magnitude of decline in serum calcium level after 48 
hours of therapy and to find the effect of gestation , 
chronological age of neonate or gender on this 
decline .

Materials and Methods
This Quasi experimental study was carried out in 

 
NICU of PAF hospital, Islamabad from

st
1  July 2021 to 

st31  January 2022, after approval from the hospital 
ethical committee (ERC#12).The sample size was 
calculated as 62, using world health organization 
(WHO) calculator.The confidence level was taken as 
95%, precision of 1%, population mean was 0.43 and 

11
SD was 0.04 .  After taking informed written 
consent, full term and late preterm neonates of 
gestational age (34 0/7 - 41 6/7) having indirect 
hyper-bilirubinemia and requiring phototherapy 
according to American Academy of Pediatrics (AAP) 

5guidelines, were enrolled in study.  Neonates <34 
weeks of gestation, neonates with cardiopulmonary 
compromise, those having hypocalcemia or any 
maternal risk factor like gestational diabetes (GDM) 
and pregnancy induced hypertension (PIH) were 
excluded. The data was collected on a self-designed 
proforma. Under aseptic measures, 3ml blood was 
drawn from a peripheral vein of neonate by duty 
staff/duty resident and sent to labortary for serum 
bilirubin and serum calcium levelsS.
Serum calcium levels were repeated after 
discontinuation of phototherapy or 48 hours after 
start of phototherapy whichever came earlier. The 
labortary investigations were free for the study 
participants. Neonatal hypocalcemia was defined as 
total serum calcium concentration < 8 mg/dL (< 2 
mmol/L) in term infants or < 7 mg/dL (< 1.75 mmol/L) 

11
in preterm infants.  The data was entered and 
analysed in statistical package for social sciences 
version (SPSS) 22. The qualitative variables like 
gender, mode of delivery were calculated in terms of 
frequency or percentage. The quantitative variables 
like age, gestational age, duration of phototherapy, 
pre phototherapy serum calcium levels, post 
phototherapy serum calcium levels were calculated 
as mean and standard deviation. The effect modifiers 
such as age, gender, and gestational age were 
accounted for by applying stratification techniques. 
A post stratification paired t-test was conducted to 
assess the significance of the findings. In order to 
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compare the pre and post therapy serum calcium, t-
test was appplied. A p value of < 0.05 was considered 
statistically significant. 

Results
There were 62 neonates in total. The mean age was 
4.52 ± 1.25 days. Males were 39 (62.90%) and 23 
(37.10%) were females. The male to female ratio was 
1.7:1. The mean gestational age was 38.11 ± 1.49 
weeks (Table 1). The mean duration of phototherapy 
was 3.17 ± 0.55 hrs. The delivery via caesarean 
section was seen in 41 (66.13%) patients and 21 
(33.87%) were delivered by vaginal delivery. The 
mean pre-therapy serum calcium levels were 9.59 ± 
0.52 mg/dl and post-therapy levels were 9.07 ± 0.44 
mg/dl (p value 0.0001) (Table 2). Stratification of 
post-therapy calcium levels with respect to age 
groups, gestational age and gender is shown in Table 
3. 

inhibitory effect  on pineal gland, reducing 
melatonin levels. Melatonin is known to influence 
calcium metabolism, and its reduction can lead to 
decreased calcium absorption and increased risk of 

13
hypocalcemia.  
Our study found a total of 22 neonates (35.4%) to 
exhibit a decrease in serum calcium level after 48 
hours of phototherapy.This percentage is quiet high 

14 
as compared to Rajesh et al., who  documented a 
decline in serum calcium in 26% of full-term 
neonates.The difference is due to the fact that we 
have included both full and pre term neonates while 

14
Rajesh et al.,  have included only full term neonates. 
Preterm babies are already at risk of hypocalcemia 

9due to their immature metabolisms.  Amna et al., 
15

reported a comparable value of 40% babies 
 showing low serum calcium with phototherapy. 

They have checked the levels at 24 hours of therapy 
yet they have reported the similar value like ours. 
According to literature, early onset hypocalcemia 
can be seen anytime between day 1 to 3 of 
phototherapy, although low calcium is seen mostly 

16 after 48 hours of phototherapy. Our study 
reinforces the same association with a significant 
decrease (p value  in serum calcium level of <0.001)
neonates after 48 hours of phototherapy. 
As per our results, decrease in serum calcium level 
after 48 hours of phototherapy, was significant (p < 

140.001). Rajesh et al.,  have reported comparable 
finding with a p value of <0.01. Literature reports a 
significant reduction in calcium level following 
phototherapy (9.14±0.78mg/dl  to 8.53±0.77mg/dl ) 

7p value 0.001.  In a recent research conducted in 
Pakistan , the average serum calcium level of 
neonates before and after phototherapy was 
measured as 9.28 mg/dl ± 0.23 and 8.54 mg/dl ± 0.68 

15respectively.  Others report that duration of 
phototherapy does not affect the magnitude of 

16 hypocalcemia in term neonates. In another 
research encompassing term neonates in Faisalabad, 
it was determined that the decrease in pre and post 
phototherapy serum calcium levels was statistically 

17significant (p <0.005).  
In our study, we did not find any case of 
phototherapy induced hypocalcemia. (Mean post 
phototherapy calcium 9.07 ± 0.44). The neonates 
have compensatory mechanisms that can prevent  a 
major decline in serum calcium. Once serum calcium 

Table I: Demographics of Study Population

Table II: Effect of Phototherapy on Serum Calcium Level 

* The p value ≤ 0.05 was considered statistically significant

Table III: Stratification of Post Therapy Serum Calcium 
Level with Various Parameters

* The p value ≤ 0.05 was considered statistically significant

Discussion
The initial proposition of an association between 
hypocalcemia in a neonate and phototherapy was 

12  made by Romagnoli et al., Phototherapy has 
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level falls below 6 mmol/L, hypocalcemia becomes 
symptomatic  in  the form  of  agitation,  apnea,  

18
lethargy,  stridor,  irritability and seizures.  While the 
decrease in calcium level is significant, it often does 
not lead to symptomatic hypocalcemia. One study  
noted that although there was a decrease in calcium 
levels, none of the neonates developed symptomatic 

19  hypocalcemia. However, some studies reported a 
small percentage of neonates developing 

20,21 20 asymptomatic hypocalcemia. Muhammad et al.,
have reported symptomatic hypocalcemia of 1.2% in 
their research with restlessness as only clinical 
finding. Feeding pattern, concommittent illnesses 
and birth weight of babies can affect the serum 

15 22 calcium levels in neonates Subash et al., reported .  
that there is a reduction in the serum calcium with 
increased duration of phototherapy, however, it 
does not fall to the level where treatment is required. 
S imi lar  f ind ings  are  reported  by  other  

23,24 
researchers. The reason for symptomatic 
hypocalcemia could be associated sepsis but as our 
study excluded septic neonates so, this could be the 
reason that we have not observed hypocalcemia.
The gender did not have any significant effect on 
serum calcium level in our study (p value 0.269). We 
had 39 (62.90%) male and 23 (37.10%) female 
infants. 

 1In a study by Khan et al.,  there were (n=77 
,62.6%) males and (n= 46,37.4%) females. Similar 
findings are reported by others. Gender does not 
significantly influence the outcome of hypocalcemia 
or  other  compl icat ions  assoc iated with  
phototherapy in neonates. According to literature, 
the primary factors affecting phototherapy 
outcomes are related to other clinical characteristics 

24rather than gender.
Most of our patients were term neonates of > 4 days 
old with the mean age of 4.52 ± 1.25 days.  The 
possible reason is that physiologic jaundice starts at 

nd th2  day of life (DOL) and reaches its peak at around 5  
DOL. So phototherapy is mostly required during  first 
week of life. Although literature describes a  
physiologic decline in neonatal serum calcium level 
within same time period which returns to normal by 

10
the tenth DOL but this is almost never symptomatic.  

22 Chandra et al., also report majority of neonates in 
the age group of 1-5 days (n =156; 77.6%), with the 
mean age of 4.50± 3.39 days, in their study. Similar 
demographics are reported by Amna et al.,  with 

 15

mean age of 7.0 ±2.62 days. Literature has reported 
an increased risk of phototherapy induced  

25
hypocalcemia with decreasing gestational age.  We 
did not find a significant relationship between the 
two (p value = 0.172) .This might be because we had 
less number of preterm babies in our cohort (n 
=7,11.29%) . Others also report that there is no 
association of birth weight and serum bilirubin levels 

24,
with decrease in serum calcium level  which was 
not scope of our study.
The main strength of our study was that it reports 
phototherapy induced decrese in calcium levels. Our 
study was subject to few constraints. The 
comprehensive prenatal profile of mothers, such as 
weight, toxemias of pregnancy, and serum calcium 
levels, was not documented. Additionally, crucial 
data such as the feeding history of neonates, their 
birth weight, and Ballard scoring could have been 
included. These variables hold the potential to act as 
confounding factors and should be taken into 
account in future investigations with a larger sampe 
size. It is imperative that future research 
incorporates the aforementioned information into 
its analysis.

Conclusion
Phototherapy resulted in a significant reduction in 
serum calcium levels after 48 hours; however, none 
of the neonates developed hypocalcemia. 
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