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Abstract

Introduction: Hyperbilirubinemia is observed during first week of life in approximately 60% of term neonates and 80% of preterm
neonates. Phototherapy is one of the routine methods for management of hyperbilirubinemia. Commonly known adverse effects of
phototherapy are dehydration, hyperthermia, chills, skin rashes, loose stools, retinal damage, bronze baby syndrome and hypocal-
cemia.

Objective: The objective of the study was to determine the frequency of hypocalcemia after phototherapy in term neonates with

unconjugated hyperbilirubinemia.

Materials and Methods: This descriptive case series study was carried out in Neonatal unit, Services Hospital Lahore from April 26,
2017 to October 25, 2017. After taking written informed consent 170 neonates presenting with hyperbilirubinemia were included in
the study. Serum calcium and bilirubin levels were measured on arrival and 48 hours after receiving phototherapy. Hypocalcemia was
considered as total serum calcium of < 8 mg/dL. Data was entered on a predesigned proforma and analyzed using SPSS version 16.

Results: Out of 170 cases, 67.65% (n = 115) were between 2 - 7 days of life whereas 32.35% (n = 55) were between 8 - 14 days of
life, mean * SD was calculated as 5.71 + 3.04 days, 48.23% (n = 82) were male whereas 51.77% (n = 88) were females, frequency of

hypocalcemia after phototherapy in term neonates with unconjugated hyperbilirubinemia was calculated as 8.82% (n = 15).

Conclusion: The frequency of hypocalcemia is significant in the jaundiced neonates treated with phototherapy.
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Introduction

Neonatal jaundice is one of the most common clinical problems observed during the first week of life affecting approximately 60% of
term and 80% of preterm infants [1]. Pathophysiological basis of the jaundice is the same in term and preterm neonates, but premature
babies are at a higher risk of developing hyperbilirubinemia. High bilirubin level may cause permanent neurological impairment in neo-
nates [2].

Phototherapy plays very important role in the management of hyperbilirubinemia in neonates. Apart from its good effects of decreas-
ing unconjugated bilirubin levels, it may also lead to undesired effects including skin rash, diarrhea, rise in body temperature, chills,

trauma to the eye, nasal obstruction, bronze baby syndrome and DNA damage [3,7,8].
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Nonetheless, no change in blood ions or metabolites has been reported except for calcium concentration [4,10]; A drop in serum
calcium level has been noticed in patients undergoing phototherapy [4,5,9]. lonized calcium is essential for may biochemical processes
including blood coagulation, cell membrane integrity and function, cellular enzymatic activity and neuromuscular excitability. The exact
underlying mechanism by which phototherapy leads to hypocalcaemia is not properly understood yet, but it seems that hypocalcemia is
accompanied by a decreased in serum melatonin concentration which in turn is regulated by the pineal gland. Pineal gland is influenced
by the diurnal light-dark cycle [6].

This study will help the neonatologists and pediatricians in future to assess the effects of phototherapy on serum calcium levels in a

better way and to emphasize the need of serial calcium monitoring in neonates receiving phototherapy.

Objective of the Study

The objective of the study was to determine the frequency of hypocalcemia after phototherapy in term neonates with unconjugated

hyperbilirubinemia.

Materials and Methods

This descriptive case series study was carried out in Neonatal Unit of Services Hospital, Lahore from 26 April 2017 to 25 October
2017. A total of 170 term neonates > 37 weeks of both genders with weight > 2.5 kg and presenting with hyperbilirubinemia requiring
phototherapy between day 2 and day 14 of life were enrolled. Sample size of 170 cases was estimated using 95% confidence level, mar-
gin of error 4% with an expected hypocalcaemia as 7.5%. These neonates were selected by consecutive non-probability sampling after
written informed consent by parents. Phototherapy at 425 to 475 nm at distance of 45 cm was given. Serum calcium and bilirubin levels

were measured on arrival and 48 hours after receiving phototherapy. Hypocalcemia was considered as total serum calcium of < 8 mg/dL.

Those neonates who had asphyxia, respiratory distress (respiratory rate > 60), sepsis (blood culture positive for any microorgan-
ism), congenital anomalies, hyperparathyroidism, hypocalcaemia before start of phototherapy, newborns delivered to diabetic mothers
and newborns of mothers taking anticonvulsant drugs were excluded from the study. Calcium supplements were given to neonates who
develop hypocalcemia. All the collected data was entered into SPSS version 16. Numerical variables i.e. age, duration of phototherapy
treatment, serum calcium level before and after phototherapy were presented by mean + SD. Categorical variables i.e. gender and hypo-
calcemia was presented as frequency and percentage. Data was stratified by age, gender and duration of phototherapy. Post-stratification

chi square test was applied. P-value < 0.05 taken was significant.

Results

A total of 170 cases fulfilling the inclusion/exclusion criteria were enrolled to determine the frequency of hypocalcemia after photo-

therapy in term neonates with unconjugated hyperbilirubinemia.

Age distribution of the patients shows that 67.65% (n = 115) were between 2 - 7 days of life whereas 32.35% (n = 55) were between
8 - 14 days of life, mean * SD was calculated as 5.71 * 3.04 days. Gender distribution shows that 48.23% (n = 82) were male whereas
51.77% (n = 88) were females.

Mean duration of phototherapy was calculated as 4.66 + 1.25 days, serum calcium level before treatment was recorded as 9.30 + 0.28

mg/dL and serum calcium level after treatment was 8.79 * 0.49 mg/dL.

Frequency of hypocalcemia after phototherapy in term neonates with unconjugated hyperbilirubinemia was calculated as 8.82% (n =
15) whereas 91.18% (n = 155) had no hypocalcemia (Table 1). The data was stratified by age, gender and duration of phototherapy. Post-

stratification chi square test was applied. P-value < 0.05 taken was significant (Table 2-4).
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Hypocalcemia No. of patients %
Yes 15 8.82
No 155 91.18
Total 170 100

Table 1: Frequency of hypocalcemia after phototherapy in term neonates with unconjugated hyperbilirubinemia (n = 170).

Hypocalcemia
Age (in days) P value
Yes No
2-7 10 105
0.94
8-14 5 50

165

Table 2: Stratification for frequency of hypocalcemia with regards to age.

Hypocalcemia
Gender P value
Yes No
Male 9 73
0.33
Female 6 82

Table 3: Stratification for frequency of hypocalcemia with regards to gender.

Hypocalcemia
Duration of phototherapy P value
Yes No
1-3days 6 26 0.02
> 3 days 9 129

Table 4: Stratification for frequency of hypocalcemia with regards to duration of phototherapy.

Discussion

Jaundice in the newborn is one of the most frequent reasons for admission in neonatal unit. Every year, roughly 1.1 million babies de-
velops severe neonatal jaundice and the vast majority reside in sub-Saharan Africa and South Asia [10]. Phototherapy is one of the safest

way to reduce hyperbilirubinemia. One of the side effects of phototherapy is hypocalcemia.

The reason to conduct this study was to add to the medical literature about the effect of phototherapy on serum calcium levels as
there is no sufficient data present. Romagnoli [11] was the first to suggest the association of hypocalcaemia and phototherapy in preterm
neonates. Hakinson [12] and Hunter [13] hypothesized that phototherapy inhibits pineal secretion of melatonin which blocks the effect
of cortisol on bone calcium. So, cortisol increases bone uptake of calcium and induces hypocalcaemia. Kim [14] suggested decreased se-
cretion of parathyroid hormone (PTH) as the cause of hypocalcemia. In Hooman'’s study the urinary calcium excretion was significantly

higher in phototherapy group [15].
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In our study out of 170 cases, 67.65% (n = 115) were between 2 - 7 days of life whereas 32.35% (n = 55) were between 8 - 14 days of
life, mean + SD was calculated as 5.71 * 3.04 days, 48.23% (n = 82) were male whereas 51.77% (n = 88) were females, frequency of hypo-

calcemia after phototherapy in term neonates with unconjugated hyperbilirubinemia was calculated as 8.82% (n = 15).

We compared our results with a study conducted in Iran on the effect of phototherapy in serum calcium level in term neonates evalu-
ated that out of total (198), fifteen neonates (7.5%) developed hypocalcemia. After 48 hours of phototherapy, there were significant dif-
ferences between serum calcium levels from baseline values of 9.46 + 0.8 mg/dL to 9.12 + 0.83 mg/dL (p < 0.5). None of the neonates who
developed hypocalcemia after phototherapy were clinically symptomatic [16].In a study conducted in India 22 out of 55 term neonates
who had hypocalcemia, 13 were symptomatic. Out of them, 7 developed jitteriness, 6 were lethargic and none of them developed convul-

sions [7].

A Thirupathi Reddy and others evaluated the electrolyte changes in neonates receiving phototherapy for neonatal hyperbilirubinemia;
they recorded that out of 252 neonates that were managed with phototherapy, Male: Female ratio was 1.45:1. Incidence of low birth
weight babies was 23% and preterm was 20.2%. Mean birth weight and gestational age was 2.84 + 0.51 kg and 38.44 + 1.98 weeks respec-
tively. Mean duration of phototherapy was 37.65 * 11.06hrs. The incidence of post phototherapy hypocalcaemia was found to be 13.1%
(p = 0.013) which was more in LBW babies (36.2%, p < 0.001) and preterm neonates (41.2%, p < 0.001) than in normal weight babies
(6.2%) and term neonates (6.2%) and 18.8% when duration of phototherapy was > 48hrs (p < 0.001). The incidence of hyponatremia post
phototherapy found to be 6% which was more in LBW babies (17.2%, p < 0.001) and preterm neonates (17.6%, p < 0.001) than in normal
weight babies (2.6%) and term neonates (3.1%) and 17.4% when duration of phototherapy was > 48hrs (p < 0.001). Even the decline in
mean serum calcium and sodium values found to be statistically significant. None of the hypocalcemic neonates were symptomatic clini-
cally. The incidence of potassium and chloride changes following phototherapy was found to be non-significant irrespective of gestational
age, birth weight and duration of phototherapy; they concluded that neonates undergoing phototherapy are at higher risk of electrolyte
changes. This risk is greater in premature and LBW babies and hence this group of babies should be closely monitored for changes in

electrolytes and should be managed accordingly [17].

Khan M and others determined the frequency of hypocalcemia in term neonates with jaundice receiving phototherapy and concluded
that the frequency of hypocalcemia is significant in the jaundiced neonates treated with phototherapy [18]. One needs to be vigilant in
dealing neonates in this context while serial monitoring for hypocalcemia and its complications should be considered in institutional

policy and research priority.

As, local data available on this subject is limited, this study is helpful for the neonatologists and pediatricians in future to assess the

effects of phototherapy on serum calcium levels in a better way.

Conclusion

We concluded that the frequency of hypocalcemia is significant in the jaundiced neonates treated with phototherapy. We should be
aware when dealing neonates in this context and serial monitoring for hypocalcemia and its complications should be considered in in-

stitutional policy and research priority.
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