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Abstract 
Background: During the newborn period, neonatal jaundice is a prevalent problem. In the 
first week of life, jaundice affects preterm and term infants at rates of roughly 80% and 60%, 
respectively. Approximately 5-10% of them have clinically significant jaundice which 
requiring phototherapy. Hypocalcemia is potential adverse effect of phototherapy. 
Aim &objective: To determine the frequency of hypocalcemia in term neonates with 
jaundice receiving light emitting diode phototherapy. 
Materials and Methods: 84 term newborns with hyperbilirubinemia were the subjects of a 
prospective observational study at the Nalanda Medical College and Hospital (NMCH), 
Patna, Bihar, to determine the effects of phototherapy with a light-emitting diode device on 
total serum calcium. Total serum bilirubin and total serum calcium levels were measured at 
the beginning and 48 hours after phototherapy, the levels of total serum bilirubin and calcium 
were measured. All of the neonates included in the study evaluated for the symptom of 
hypocalcemia, such as jitteriness, irritability/excitement, lethargy, and convulsions. 
Results: Our study showed a significant decrease in post-treatment total serum calcium levels 
compared to per-treatment levels (p <0.005). In 16.67% of the neonates, hypocalcemia 
(serum calcium 8 mg/dL in term neonates) was observed. 
Conclusions: Like traditional blue and white light phototherapy, light-emitting diode 
phototherapy causes hypocalcemia as a side effect while treating neonatal jaundice. 
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Introduction 

During the newborn period, neonatal 
jaundice is a prevalent problem. In the first 
week of life, jaundice affects preterm and 
term infants at rates of roughly 80% and 
60%, respectively [1]. The physiological 
immaturity of newborns to regulate 

excessive bilirubin production is the cause 
of jaundice. Usually between 24 and 72 
hours, visible jaundice manifests. Basic 
patho-physiology of jaundice is same in 
term and preterm neonates, but premature 
babies are at a higher risk of developing 
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jaundice [2]. Most of the time, it is benign 
and doesn't need any treatment 
[3].  Newborns may experience 
neurological damage due to high bilirubin 
levels that are harmful to the developing 
central nervous system  [4] 
.Approximately 5-10% of them have 
clinically significant jaundice which 
required phototherapy [5]. According to 
the American Academy of Pediatrics' 
(AAP) recommended schedule, the 
number of hours the newborn has been 
alive after birth and the serum bilirubin 
level will determine how long 
phototherapy will last [6]. 
 Phototherapy  blunts the rise of bilirubin 
(unconjugated hyperbilirubinemia) level 
regardless of the etiology of jaundice [7]. 
Phototherapy is generally regarded as safe, 
but certain adverse reactions include loose 
stools, hyperthermia, dehydration from 
fluid loss, skin burn, photo retinitis, bronze 
baby syndrome, mutations, sister 
chromatid exchange& DNAstrand breaks.  
Hypocalcemia is a potential side effect of 
phototherapy that is less well-known [8]. 
Inverse consequences of phototherapy 
frequently include hypocalcemia. The 
definition of hypocalcemia is either total 
serum calcium less than 8 mg/dL or 
ionised calcium less than 4.4 mg/dL in 
term or preterm neonates having a birth 
weight of more than 1500 g, or total serum 
calcium less than 7 mg/dL or ionised 
calcium less than 4 mg/dL in infants with 
very low birth weights. The major 
symptoms of hypocalcemia include apnea, 
reduced feeding, cyanosis, vomiting, 
laryngospasm, heart failure, tachycardia, 
prolonged QT interval, tetany, irritability, 
jitteriness, and seizures [9]. 
According to Hakinson and Hunter 
phototherapy prevents the pineal gland 
from secreting melatonin, which 
counteracts cortisol's influence on bone 
calcium. Cortisol causes hypocalcemia by 
causing an increase in the absorption of 
calcium by the bones [10, 11]. Utilizing 

traditional blue and white phototherapy 
equipment, previous research was 
conducted to ascertain the change in serum 
calcium levels during treatment for 
newborn jaundice. A more recent kind of 
light source, the light-emitting diode 
(LED), produces very little heat, is 
portable, and is power-efficient [14]. We 
wanted to know how neonates treated with 
light-emitting diode (LED) phototherapy, 
affect serum calcium levels before and 
after the treatment. Due to the potential 
problems of hypocalcemia, the relationship 
between hypocalcemia and phototherapy is 
a significant factor to take into account. 
The purpose of this study was to address 
the burden of hypocalcemia in term 
neonates receiving phototherapy. 

Materials and Methods 
Prospective observational study was 
conducted at Neonatal intensive care unit 
(NICU) of Nalanda Medical College & 
Hospital (NMCH), Patna, Bihar from July 
2018 to December 2018. The study 
comprised 84 term neonates in total with 
jaundice.They were  requiring 
phototherapy for at least two day and had a 
normal serum calcium level before 
initiating phototherapy. Their Parents or 
guardians gave informed consent. 
Exclusion criteria were neonates with 
jaundice requiring exchange transfusion, 
birth asphyxia, sepsis, respiratory distress 
and infants of diabetic mother. 
Additionally, approval from the 
institutional ethical review committee was 
obtained. Non-probability sampling was 
the sampling technique. 
On every patient, a history and  clinical 
examination were conducted. The 
modified Ballard scoring method was used 
to determine gestational age. 
Birth-Weight (Kg), Age (days ), duration 
of jaundice and duration of phototherapy 
in days were  recorded.  Serum calcium 
level and total serum bilirubin (TSB) was 
measured before starting LED 
phototherapy  and after 48 hours of 
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continuous phototherapy. Data was 
collected. Using Statistical Package for the 
Social Sciences (SPSS ) version 25, data 
was entered and analysed. 
The descriptive statistical data were 
represented as mean (Standard Deviation) 
for continuous variables and frequencies 
(percentage) for categorical variables. 
Paired t-test was used to compare the 
serum calcium and total serum bilirubin 
levels before and 48 hours after 
phototherapy A p-value of ≤ 0.05, was 
taken as statistically significant. 
Result 
Present research evaluated the 
hypocalcemia in 84 term neonates who 
were admitted to NICU for jaundice and 
treated with LED phototherapy. There 

were 47 (55.95%) male and 37 (44.05%) 
female. On admission for phototherapy, 
the study participants' mean birth weight 
was 2.97 ± 0.22 kg, their mean gestational 
age was 39.10 ± 1.29 weeks, and their 
mean age at birth was 2.61 ± 0 .14 days. 
1.950 ± 0.96 was the overall mean time for 
phototherapy (Table 1). 
Among 84  term neonates included in this 
study, 14  neonates(16.67%) developed 
hypocalcemia (serum calcium <8 mg/dl) 
48 hour after phototherapy  mean serum 
calcium level was 7.6 ± 0.24 ,all neonates 
who developed hypocalcemia were 
asymptomatic. The other 70 neonates 
(83.33%) had normal serum calcium. mean 
serum calcium level was 8.74 ± 0.46. 
None of the hypocalcemia neonates in our 
study showed any clinical manifestations

Table 1: Distribution of descriptive data of the neonates (N=84) 
Parameter Mean ± SD S. E 95%CI 
Gestational age(wk) 39.101±0.29 0.14 38.82-39.38 
Age(days) 2.61 ± 0.14 0.12 2.39-2.89 
Birth weight(kg) 2.97± 0.22 0.16 1.67 - 2.45 
Duration of phototherapy(days) 1.95± 0.96 0.10 1.7 4– 2.16 
Duration of jaundice(days) 2.2 ± 0.84 0.09 2.01-2.38 
Serum Ca at start of phototherapy 9.2 ± 0. 50 0.05 9.14-9.35 
Serum Ca at 48 hr of phototherapy 8.5 0 ± 0.59 0.06 8.55- 8.65 
TSB at start of phototherapy 17.76 ± 2.0 0.21 17.32-18.19 
TSB at 48 hr of phototherapy 12.22 ± 2.33 0.25 11.71-12.73 

Table 2: Comparison of mean total serum bilirubin(TSB) before and 48hour after 
phototherapy 

 TSB Mean Standard Deviation 
Pre phototherapy 17.76 2.0 
Post phototherapy 12.22 2.33 

Statistical result: t-value: 49.96 df:83  p-value <.0005 
The difference in mean TSB level was 
normally distributed as found by the visual 
inspection of the Q-Q plot. In our study 
that there is significant decreased in the 
mean TSB level after 48 hour of  
phototherapy. The difference in mean TSB 

was 0.441 (95%CI:  5.316 - 575).The 
reduction in total serum bilirubin level 
after phototherapy was statistically 
significant (p<0.005) when compared to 
that before phototherapy. 

Table 3: Comparison of mean serum Calcium before and 48hour after phototherapy 
 Serum Calcium Mean Standard Deviation 
Pre phototherapy 9.2 0.5 
Post phototherapy 8.5 0.59 
Statistical result: t-value: 17.82  df :83    p-value <0.0005 
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The difference in mean serum calcium 
level was  approximately normally 
distributed as found by the visual 
inspection of the Q-Q plot. In our study 
that there is significant decreased in the 
mean serum calcium level 48 hour after 
photo therapy. The difference in mean 
serum calcium was 0.155 (95% CI : 0.770 
– 0.615).The reduction in serum total 
calcium level after phototherapy was 
statistically significant (p<0.005) when 
compared to that before phototherapy. 

Discussion  
According to Cremer R. et al. 
phototherapy is an important method of 
therapy for neonatal jaundice. Jaundice 
is a significant contributor to NICU 
admissions. However, even risk-free 
procedures had drawbacks, such as 
phototherapy. Hypocalcemia is one of 
these complications  [13]. 
It has long been known that 
phototherapy is effective in treating 
newborn hyperbilirubinemia. The first 
study to link hypocalcemia with 
phototherapy for preterm newborns was 
Romagnoli et al (1979) [14]. According 
to Hakinson [11] and Hunter [12] 
phototherapy prevents the pineal gland 
from secreting melatonin, which 
counteracts the effect of cortisol on 
bone calcium. Cortisol causes 
hypocalcemia by causing an increase in 
bone calcium absorption. Kim proposed 
that hypocalcemia may result from 
decreased parathormone secretion  [15].  
In our study's serum calcium level was 
8.5 ± 0.59 mg/dL after  48 hours 
phototherapy, which is comparable to 
the findings of Bahbah et al. (8.58± 
0.76) [16].  
We found that 16.67%  of term infants had 
phototherapy-induced hypocalcemia, 
which was  similar to studies done  by 
Karamifar et al.  and Ehsanipour et al, in 
which the incidence of hypocalcemia was 
15 and 14.4%, respectively, after 48 hours 
of phototherapy [17,18]. In comparison to 

our study, Alizadeh-Taheri et al. and 
Tehrani et al.  reported phototherapy-
induced hypocalcemia in 7 percent, 7.5 
percent,  of newborns, respectively which 
is lesser when compared to our study 
(16.67%) [19,20]. 
When compared to our study, Shrivastav et 
al., and Sethi et al., exhibited 
hypocalcemia in 30 percent and 75 
percent, respectively [21,22] Rajesh et al. 
and Bahbah et al. found hypocalcemia in 
26 percent of neonates.which are greater 
than those in our study [24,19]. 
Our study's findings, which are in 
accordance with those of Tehrani et al. and 
Reddy et al., revealed that none of the 
hypocalcemia neonates in our study 
showed any clinical manifestations  
[20,24]. In a study by Bahbah et al., 14 
percent of hypocalcemic neonates 
experienced jitteriness and 10 percent 
experienced convulsions; however, in a 
study by Rajesh et al., 38 percent 
experienced jitteriness and none of the 
participants had convulsions [16,23,25]. 
Conclusion 
Similar to traditional blue and white light 
phototherapy, light-emitting diode 
phototherapy has the potential to cause 
hypocalcemia as a side effect while 
treating neonatal jaundice. 
Our study concludes that 16.67% of 
neonates developed hypocalcemia after 
phototherapy. The range of hypocalcemia 
varied from very low levels to just 
borderline decrease in total serum calcium. 
This in turn can have clinical impact and 
adds to the morbidity. The main 
limitations of our study were the exclusion 
of preterm neonates and the estimation of 
total serum calcium. 
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