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ABSTRACT

BACKGROUND

Jaundice is an important problem in the first week of life.1.2 It is a cause for concern for the physician and a source of anxiety for the
parents. High bilirubin level may be toxic to the developing central nervous system and may cause neurological impairment even in
term newborns.3 Jaundice in newborn is quite common affecting nearly 60% of term and 80% of preterm neonates during first
week of life.

The objective of this study was to evaluate the incidence of hypocalcaemia due to phototherapy in term neonates, and symptomatic
hypocalcaemia due to phototherapy.

MATERIALS AND METHODS

A prospective study conducted at Special Care Newborn Unit in Govt. Medical College, Kottayam. All term neonates AGA admitted
for phototherapy were taken consecutively till the estimated sample size of 165 was achieved according to the inclusion and
exclusion criteria. The data was obtained in a prestructured proforma. Blood samples were taken before starting phototherapy and
after 48 hrs of phototherapy. Serum calcium was estimated by colorimetric method using dye Arsenazo IlI by AutoZyme Calcium
Arsenazo III. Neonates were observed for symptoms of hypocalcaemia, and other adverse effects of phototherapy. The change in
calcium level, incidence of hypocalcaemia, and symptoms of hypocalcaemia and observed adverse effects were analysed
statistically.

RESULTS

165 term babies meeting the inclusion and exclusion criteria were studied. 51.5% were male 48.5% were female babies. 71.5%
were born by normal delivery and 28.5% were born by CS. Mean birth weight of babies were 3.02 kg. Before phototherapy, there
was no statistically significant difference in calcium values between any of the groups. Statistically significant fall in serum calcium
level following phototherapy was observed in the study with a p value of 0.003. Incidence of hypocalcaemia following
phototherapy was found to be 26.1%. Symptomatic hypocalcaemia following phototherapy was found to be only 1.2%.

CONCLUSION

This study shows that phototherapy causes significant fall in serum calcium level. Incidence of hypocalcaemia due to phototherapy
was found to be 26.1%. So, close monitoring of serum calcium level is warranted for babies receiving phototherapy and routine
supplementation of calcium should be considered in them.
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Jaundice is an important problem in the first week of life.1.2 It
is a cause of concern for the physician and a source of anxiety
for the parents. High bilirubin level may be toxic to the
developing central nervous system and may cause
neurological impairment even in term newborns.3 Jaundice in
newborn is quite common affecting nearly 60% of term and
80% of preterm neonates during first week of life.*
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Jaundice is attributable to physiological immaturity of
neonates to handle increased bilirubin production.!

Visible jaundice usually appears between 24-72 hours of
age. Basic pathophysiology of jaundice is same in term and
preterm neonates, but premature babies are at a higher risk
of developing hyperbilirubinemia. In most of cases, it is
benign, and no intervention is required. Approximately 5-
10% of them have clinically significant hyperbilirubinemia.56

Phototherapy is an important modality of treatment used
for management of neonatal hyperbilirubinemia.”8
Hypocalcaemia is a lesser known but potential complication
of phototherapy.® Hypocalcaemia can cause seizures, cardiac
arrhythmias, lethargy, abdominal distension, poor feeding
etc. Romagnoli et al (1979) for the first time suggested the
association of hypocalcaemia with phototherapy in preterm
newborns.10 Inhibition of pineal gland via transcranial
illumination, results in decline of melatonin secretion; which
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blocks the effect of cortisol on calcium level. This
hypocalcemic effect could be blunted by covering the head.1!

MATERIALS AND METHODS

This was a prospective single center study designed to
evaluate the incidence of hypocalcaemia due to phototherapy
in term neonates and also the incidence of symptomatic
hypocalcaemia due to phototherapy.

Sample Size was Calculated by the Formula
29—

N =Z271=%/) xpxq/d?

Zo =1.96 for a at 5% level of significance

P = Anticipated population proportion of factor under
study, taken as 40 according to  previous studies.
q =1p

d =Relative precision 20
Chance of drop out from study =takenas 15
N =165 where p =40

All term neonates of adequate for gestational age (AGA)
admitted for phototherapy were taken consecutively till the
estimated sample size of 165 was achieved according to
inclusion and exclusion criteria.

Term neonates of AGA receiving phototherapy for
unconjugated  hyperbilirubinemia  without any co-
morbidities like birth asphyxia, septicaemia and renal failure
were included in the study.

Neonates with conjugated hyperbilirubinemia, co-
morbidities like birth asphyxia, septicaemia, renal failure,
preterm babies, small for gestational age, babies with
intravenous fluids and intravenous medications and infant of
diabetic mothers were excluded from the study.

Written informed consent was obtained from parents or
legal guardian before being enrolled for the study. A complete
history and thorough physical examination were done, and
relevant investigations were carried out. The data was
obtained in a prestructured proforma. Blood samples were
taken before starting phototherapy and after 48 hours of
phototherapy. Serum calcium was estimated by colorimetric
method using dye Arsenazo III by Autozyme Calcium
Arsenazo III. Neonates were observed for symptoms of
hypocalcaemia, i.e. jitteriness, seizures, abdominal distension,
hypotonia, poor feeding and other adverse effects of
phototherapy. The change in calcium level, incidence of
hypocalcaemia, symptoms of hypocalcaemia and observed
adverse effects of phototherapy were analysed statistically.

Data Analysis

Data was tabulated in Microsoft Excel and statistical
evaluation was performed using the Statistical Package for
the Social Sciences (SPSS) 22 for windows programme.
Descriptive statistics were used to describe the results. The
results were analysed by one-way ANOVA test and
independent sample t test. The resulting p value <0.05 were
considered significant.

RESULTS
Total number of neonates 165. 85(51.5%) were boy and
80(48.5%) were girl babies.

118 (71.5%) were born by normal vaginal delivery and
47(28.5%) were born by caesarean section.
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All were term babies with 37 completed weeks. Of the
165 babies 13 (7.9%) between 37 weeks to 37 weeks 6 days,
54 (32%) babies were between 38 weeks to 38 weeks 6 days,
79 (47.9%) babies between 39 weeks to 39 weeks 6 days and
19 (11.5%) babies 40 weeks completed or above.

For 15 cases (9.1%) phototherapy was started with in 24
hrs. of birth, phototherapy was started between 25 hrs. to 48
hrs for 48 (29.1%) cases, between 49 hrs. to 72 hrs. for
89(53.9%) cases, and between 73 hrs to 96 hrs for 13(7.9%)
cases

Of the 165 cases 81 (49.1%) had no major blood group
incompatibility (i.e. neither ABO nor Rh blood group
incompatibility) between baby and mother, this group were
called as no incompatibility group. 47 (28.5%) cases
belonged to OA incompatibility group, 24 (14.5%) of cases
belonged to OB incompatibility group and 13 (7.9%) cases Rh
blood group incompatibility.

Age Group |Number Mean Calcium Before Stal}da!rd
Phototherapy Deviation

0- 24 hrs 15 9.600000 .5830952
25- 48 hrs 48 9.616667 .6682251
49-72 hrs 89 9.534831 .6326533
73-96 hrs 13 9.492308 .6473813
Overall 165 9.561212 .6357814

Table 1. Mean Calcium Level before Starting Phototherapy

at Various Ages of Birth in the Study Group

Table shows mean calcium levels before starting
phototherapy, and categorized according to the age before
starting phototherapy. Of the 165 cases phototherapy were
started before completing 24 hrs. since birth in 15 cases and
mean calcium value in these babies were 9.6000. For those
babies for whom phototherapy started between 25-48 hrs
mean calcium value before starting phototherapy was 9.6166.
For those babies for whom phototherapy started between 49-
72 hrs mean calcium value before starting phototherapy was
9.5348. For those babies for whom phototherapy started
between 72-96 hrs mean calcium value before starting
phototherapy was 9.4923. For those babies for whom
phototherapy started after hrs of life mean calcium value
before starting phototherapy was 9.5612. The results were
analysed using one-way ANOVA test. F value was found to be
0.239 and p value 0.869, since p value was more than 0.05
this difference was statistically insignificant.

Mean Calcium Standard
Incompatibility Before Number . ..
Deviation
Phototherapy
NI 9.553086 81 .6528948
0AI 9.561702 47 .5712508
OBI 9.608333 24 .6184951
RHI 9.523077 13 .8318191

Table 2. Mean Calcium Level before Starting
Phototherapy in Various Incompatibility Group

Table shows mean serum calcium level before
phototherapy in various incompatibility group. Mean and
standard deviation of serum calcium before phototherapy in
no incompatibility group were 9.5530 and 0.6529
respectively. Mean and standard deviation of serum calcium
before phototherapy in OA incompatibility group were
9.5617 and 0.5712 respectively. Mean and standard deviation
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of serum calcium before phototherapy in OB incompatibility
group were 9.6083 and 0.6185 respectively. Mean and
standard deviation of serum calcium before phototherapy in
RH incompatibility group were 9.5231 and 0.8318
respectively. The results were analysed using one-way
ANOVA test. F value was found to be 0.063 and p value 0.979,
since p value was more than 0.05 this difference was
statistically insignificant.

Sex Mean N Std. Deviation
Male 9.585882 85 .6544996

Female 9.535000 80 .6183072
Total 9.561212 165 .6357814

Table 3. Mean Calcium Level before Starting
Phototherapy According to Sex

Table shows mean calcium level before starting
phototherapy in male babies and female babies. Mean and
standard deviation of serum calcium level before starting
phototherapy in male babies were 9.5859 and 0.6545
respectively, and in female babies 9.5350 and. 6183
respectively. The results were analysed using independent
samples t-test. t value was found to be 0.513 and p value 0.73,
since p value was more than 0.05 this difference was
statistically insignificant.

Mode of Birth Mean N S.t d'.
Deviation
Normal Delivery | 9.531356 118 .5904799
Caesarean Section | 9.636170 47 7391021
Total 9.561212 165 .6357814
Table 6. Mean Calcium Level before Starting
Phototherapy Grouped According to Mode of Birth

Table shows mean calcium level before starting
phototherapy in babies born by normal delivery and
caesarean section. Mean and standard deviation of serum
calcium level before starting phototherapy in babies born by
normal delivery were 9.5314 and. 5905 respectively, in
babies born by caesarean section 9.5612 and 0.6357
respectively. The results were analysed using independent
samples t-test. t value was found to be 0.956 and p value
0.341, since p value was more than 0.05 this difference was
statistically insignificant.
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Figure 4. Mean Calcium Level before Starting
Phototherapy in Various Gestational Age Groups in the
Study Population
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Figure shows mean serum calcium level before
phototherapy in babies with different gestational ages at
birth. Mean and standard deviation of serum calcium before
phototherapy in babies born between 37W-37W6D were
9.2385 and 0.5966 respectively. Mean and standard deviation
of serum calcium before phototherapy in babies born
between 38W-38W6D were 9.6129 and 0.7209 respectively.
Mean and standard deviation of serum calcium before
phototherapy in babies born between 39W-39W6D were
9.5620 and 0.5403 respectively. Mean and standard deviation
of serum calcium before phototherapy in babies born
between 40 Weeks and more were 9.6316 and 0.7499
respectively. The results were analysed using one-way
ANOVA test. F value was found to be 1.321 and p value 0.269;
since p value was more than 0.05 this difference was
statistically insignificant.

Mean and standard deviation of birth weight in male
babies were 3.0404 and 0.3063 respectively and in female
babies 3.0136 and 0.3067 respectively. Results were analysed
using independent sample t-test, t-value was found to be
0.560 and p value 0.576. Since p value is more than 0.05, this
difference was found to be statistically insignificant.

Mean and standard deviation of birth weight in babies
born by normal delivery were 3.0658 and 0.2928 respectively
and in babies born by CS 2.9311 and 0.3197 respectively.
Results were analysed using independent sample t-test, t-
value was found to be 2.59 and p value 0.14. Since p value is
more than 0.05, this difference was found to be statistically
insignificant.

Mean and standard deviation of serum total bilirubin
level before starting phototherapy in male babies were
17.0668 and 2.2615 respectively, in female babies were
17.0939 and 2.1062. The results were analysed using
independent samples t-test. t value was found to be 0.079 and
p value 0.6780, hence p is >.05 this difference is statically
insignificant.

DISCUSSION

This study was conducted with an aim to find out the
incidence of hypocalcaemia due to phototherapy in term
neonates, incidence of symptomatic hypocalcaemia due to
phototherapy and other adverse effects of phototherapy.

This prospective study was conducted in term neonates, i.e.
born after 37 weeks gestation completed, appropriate for
gestational age, i.e. birth weight >/= 2500 grams.

There were total 165 babies in this study. 85 (51.5%)
were male and 80(48.5%) were female babies. There is a
slight male preponderance in this study. 118 (71.5%) babies
were born by normal vaginal delivery and 47 (48.5%) were
born by CS (Caesarean section).

13 cases (7.9%) were born at a gestational age (GA)
between 37 weeks to 37 week 6 days, 54(32.7%) cases were
born at gestational age between 38 weeks to 38 weeks 6
days, 79 (47.9%) of cases were born at gestational age
between 39 weeks to 39 week 6 days and 19 (11.5%) of cases
were born 40 week completed gestation.

Among the 165 babies 81 (41%) of babies had no blood
group incompatibility with mother, 47 (28.5%) of babies has
OA incompatibility with mother, 24 (14.5%) cases had OB
incompatibility with mother and 13 (7.9%) babies had Rh
blood group incompatibility with mother.
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Among the 165 babies 15 (9.1%) babies had started on
phototherapy within 1st 24 hrs of life. These include 2 babies
with no incompatibility, 9 babies with OA incompatibility, 1
baby with OB incompatibility and 3 babies with RH
incompatibility. For 48 (29.1%) babies phototherapy was
started between 25 to 48 hrs of life, of which 20 babies were
with no incompatibility, 16 babies were with O0OA
incompatibility, 9 babies were with OB incompatibility and 3
babies were with RH incompatibility. For 89 (53.9%) babies
phototherapy was started between 49 to 76 hrs of life, of
which 50 babies were with no incompatibility, 20 babies
were with OA incompatibility, 14 babies were with OB
incompatibility and 5 babies were with RH incompatibility.
For 13 (7.9%) babies phototherapy was started between 73
to 96 hrs of life, of which 10 babies were with no
incompatibility, 2 babies were with OA incompatibility, 1
baby was with RH incompatibility.

Mean and standard deviation of birth weights of male
babies were 3.0403 and 0.3063 respectively and in female
babies were 3.0236 and 0.3067 respectively. The results
weOre analysed using independent samples T-test. t value
was found to be 0.560 and p value was found to be 0.576.
Since p value was >.05 this difference was statistically
insignificant.

Mean and standard deviation of birth weights in babies
born by normal delivery were 3.065 and 0.2928 respectively
and in babies born by CS were 29311 and 0.3796
respectively. The results were analysed using independent
samples T-test. t value was found to be 1.780 and p value was
found to be .077. Since p value was>.05 this difference was
statistically insignificant.

Mean and standard deviation of birth weights in babies
no blood group incompatibility with mother were 3.0137 and
0.3272 respectively, in babies with OA incompatibility were
3.0521 and 0.2817 respectively, in babies with OB
incompatibility were 3.0971 and 0.3219 respectively and in
babies with RH incompatibility were 2.8946 and 0.1713
respectively. The results were analysed using one-way
ANOVA test. F value was found to be 1.399 and p value was
found to be 0.245, since p value was>.05 this difference was
statistically insignificant.

Mean and standard deviation serum calcium level before
phototherapy in male babies were 9.5859 and 0.6545
respectively and in female babies were 9.5350 and 0.6183
respectively. The results were analysed using independent
samples T-test. t value was found to be 0.513 and p value was
found to be 0.736. Since p value was>.05 this difference was
statistically insignificant.

Mean and standard deviation of serum calcium level
before phototherapy in babies born by normal delivery were
9.5314 and 0.5905 respectively and in babies born by CS
were 9.6362 and 0.7391 respectively. The results were
analysed using independent samples T-test. t value was found
to be 0.956 and p value was found to be 0.341. Since p value
was>.05 this difference was statistically insignificant.

Mean and standard deviation of birth of serum calcium
level before phototherapy in babies no blood group
incompatibility with mother were 9.5531 and 0.6529
respectively, in babies with OA incompatibility were 9.5617
and 0.5713 respectively, in babies with OB incompatibility
were 9.6083 and 0.6185 respectively and in babies with RH
incompatibility were 9.5231 and 0.8318 respectively. The
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results were analysed using one-way ANOVA test. F value was
found to be 0.063 and p value 0.979, since p value was>.05
this difference was statistically insignificant.

Mean and standard deviation of serum calcium level
before phototherapy in babies born at GA between 37 week
to 37 week 6 days were 9.2385 and 0.5966 respectively, in
babies born at GA between 38 week to 38 week 6 days were
9.6130 and 0.7209 respectively, in babies born at GA between
39 week to 39 week 6 days were 9.5620 and 0.5403
respectively and in babies born at GA 40 weeks and more
were 9.6316 and 0.7499 respectively. The results were
analysed using one-way ANOVA test. F value was found to be
1.321 and p value 0.269, since p value was >.05 this
difference was statistically insignificant.

Mean and standard deviation of serum calcium level
before phototherapy in babies with phototherapy started in
1st 24 hrs of life were 9.600 and 0.5831 respectively, in babies
with phototherapy started between 25 to 48 hrs were 9.6167
and 0.6682 respectively, in babies with phototherapy started
between 49 to 72 hrs were 9.5348 and 0.6327 respectively
and in babies with phototherapy started between 73 to 96
hrs were 9.4923 and 0.6474 respectively. The results were
analysed using one-way ANOVA test. F value was found to be
0.239 and p value 0.869, since p value was >.05 this
difference was statistically insignificant.

Mean and standard deviation total serum bilirubin (TSB)
before phototherapy in male babies were 17.0668 and 0.2453
respectively and in female babies were 17.0939 and 0.2355
respectively. The results were analysed using independent
samples T-test. t value was found to be 0.079 and p value was
found to be 0.678. Since p value was>.05 this difference was
statistically insignificant.

Mean and standard deviation of TSB before phototherapy
in babies born by normal delivery were 17.3259 and 2.0654
respectively and in babies born by CS were 16.1324 and
2.3811 respectively. The results were analysed using
independent samples T-test. t value was found to be 2.907
and p value was found to be 0.417. Since p value was>.05 this
difference was statistically insignificant.

In the study population mean and standard deviation of
serum calcium levels before starting phototherapy were
9.5612 and 0.0494 respectively and after 48 hrs of
phototherapy were 8.3300 and 0.0468 respectively. The
result was analysed by using paired sample t-test. t value was
found to be 20.614 and p value 0.003. Since p value was less
than 0.05, this difference was statistically significant.

Among the 165 babies included in the study population,
none of the babies had hypocalcaemia before starting
phototherapy. After 48 hrs of phototherapy 43 babies
(26.1%) developed hypocalcaemia. Among those who
developed hypocalcaemia only 2 developed symptoms of
hypocalcaemia. Symptom developed these two cases were
jitteriness. No other hypocalcemic symptoms were observed
in babies who developed hypocalcaemia following
phototherapy. Jitteriness was noticed in 5 babies without
hypocalcaemia. In this study adverse effects noticed following
phototherapy were skin discolourations, loose stool,
hyperthermia, and rashes. 35(21.2%) of cases developed skin
discolourations, loose stool was seen in 6(3.6%) of case,
rashes were seen in 15(9.1%) of cases and hyperthermia
were seen in 25(15.2%) of cases. Incidence of hypocalcaemia
due to phototherapy in the present study was 26.1% and
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incidence of symptomatic
phototherapy was 1.2%.

hypocalcaemia due to

Limitations of the Study

There were no controls in this study. Controls with
comparable physical and clinical parameters not receiving
phototherapy would have taken and studied showing no fall
in serum calcium compared to the phototherapy given group.
That would have given more strength to this study.

For detecting true hypocalcaemia, ionized calcium level
should be estimated. Because of economic concerns, this
study estimated only serum calcium level. Estimation of
serum calcium level could be affected by serum albumin level.
The unbound ionized calcium is responsible for physiological
activity of calcium. Those with hypoalbuminemia may show
low serum calcium, with normal ionized calcium, without any
hypocalcemic manifestation. This study didn’'t consider
serum albumin level also. Hypocalcaemia was observed in
26.1% of cases in this study but symptomatic hypocalcaemia
was only 1.2%. Many of these cases may not have had true
hypocalcaemia if serum albumin was accounted or ionized
calcium level was estimated.

CONCLUSION

This study was done to find out the incidence of
hypocalcaemia due to phototherapy in term neonates and
incidence of symptomatic hypocalcaemia. Incidence of
hypocalcaemia was found to be 26.1%. The fall in serum
calcium following phototherapy was statistically significant
with a p value of 0.003. Incidence of symptomatic
hypocalcaemia was found to be 1.2%. Following
phototherapy 21.2% of cases developed skin discolourations,
9.1% of cases developed rashes and 15.2% of cases
developed hyperthermia.
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