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ABSTRACT

Introduction: Phototherapy is used in the treatment of hyperbilirubinemia in initial life-span of neonates. Our objective was the
comparison of continuous vs intermittent phototherapy in the reduction of total serum bilirubin, bilirubin decrease rate,
phototherapy time and hospital stay in non-haemolytic hyperbilirubinemia neonates.

Place and Duration: The study was conducted at department of Pediatric medicine in Qazi Hussain Ahmad Medical Complex,
Nowshera for the duration of six months from 16" January 2021 to 15" July 2021.

Methods: The study involved 160 neonates with birth weight 22000 gm and age was above 34 weeks. They were randomly
assigned to group A who were given continuous phototherapy for 3hrs and 50 mints and then rest for 45mints and group B who
were given intermittent phototherapy for 3 hours and then rest for next 3 hours and so on. The levels of TSB were calculated in
both groups and their comparison was made at every 12, 24 and 48 hrs after the start of phototherapy.

Results: The mean of total serum bilirubin on admission was 16.01 + 3.91 mg / dL for the continuous group and 15.21 + 1.12
mg / dL for the intermittent group. The TSB mean after 12, 24 and 48 hrs. for continuous phototherapy was 13.30 + 2.3 mg / dl,
111 £+ 2.01 mg / dl, 9.26 + 0.92 mg / dl and 13.1 + 1.70 mg / dL, 9.54 + 1.7 mg / dL, 8.9 + 0.61 mg / dI (p <0.05) for the
intermittent group, respectively. The mean rate of decrease in serum concentration of bilirubin was 0.30 + 0.14 mg / dl/ h in
group A and 0.19 + 0.07 mg / dl / h in group B (p = 0.5). There was no big variance between the mean hospital stay in groups A
and B (p = 0.550).

Conclusions: Intermittent phototherapy is a better choice than continuous phototherapy in the treatment of non-haemolytic
hyperbilirubinemia, with added benefits such as less frequent disruption of the mother-child relationship and reduced radiation

therapy.
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INTRODUCTION

Phototherapy has become the prophylaxis and main treatment of
unconjugated neonatal hyperbilirubinemia and aids to decrease
the serum bilirubin irrespective of the absence or presence of
hemolysis, maturity, the degree of pigmentation in the skin'2
Approximately 98% of preterm and full-term infants have physical
hyperbilirubinemia (> 1 mg / dL of serum bilirubin) and
approximately 67% have clinical jaundice®*. It is the communal
cause for re-hospitalization in the earlier life-span of neonatal life>
5, The American Paediatrics Academy commends those new-borns
discharged within 48 hours must have 48-72 hours later follow-up
for any problems or jaundice. Phototherapy works by the principle
of photoisomerization, which lowers the bilirubin level by breaking
down bilirubin. The bilirubin photoisomerization mainly transpires in
the skin layers, and it takes about one to three hours to restore the
bilirubin levels in the skin”®. Therefore, a long off and on follow-up
may not be as operative as continuous therapy, but a shorter on
and off sequence of <1 hr. appears to be as operative as
continued therapy®'°. The phototherapy efficacy is correlated to
the baseline bilirubin level and decreases as bilirubin levels of
serum fall. A phototherapy reduction period of one to three hours
will promote a more intense reflection of the bilirubin in the skin
and hypothetically enhance the phototherapy effect by reducing
the time of phototherapy from one to three hours allows time for
nursing an infant, feeding, mother-kangaroo care, creating a bond
between mother and child, saves nurses time and effort, and
lowers phototherapy costs'2, Our goal was the comparison of
continuous vs intermittent phototherapy in the reduction of total
serum bilirubin, bilirubin decrease rate, phototherapy time and
hospital stay in non-haemolytic hyperbilirubinemia neonates.

MATERIAL AND METHODS

This interventional and randomised study involved 160 neonates
with birth weight 22000 gm and ages were above 34 weeks. The
study was conducted with agreement from the ethical committee at

the department of Pediatric medicine in Qazi Hussain Ahmad
Medical Complex, Nowshera for the duration of six months from
16™ January 2021 to 15" July 2021. The study included children
over 34 weeks of age of both sexes who gave birth via normal
vaginal delivery or lower segment cesarean delivery, with 22000
gm birth weight and > 7/10 of an APGAR score at 1 mint. ABO and
Rh incompatibility, birth defects, neonatal sepsis, low birth weight
babies and premature babies were exempted from the study. They
were randomly assigned to group A who were given continuous
phototherapy for 3hrs and 50 mints and then rest for 45mints and
group B who were given intermittent phototherapy for 3 hours and
then rest for next 3 hours and so on. The time lapse was given to
the mother for infant feeding, breastfeeding and idle care.
Demographic information such as gender, age, time and date of
birth, APGAR scores, method of delivery, serum bilirubin levels
and child and mother blood group were documented. Serum total
bilirubin was estimated using a peripheral vein sample on
admission, i.e., within 0 hours. Phototherapy was initiated
according to the guidelines of the American Academy of
Paediatrics in 2004. The levels of TSB were calculated in both
groups and their comparison was made at every 12, 24 and 48 hrs.
after the start of phototherapy.

A two-surface phototherapy unit was used in both groups
(wavelength 450-465 nm and LED intensity> 45 microwatts / cm2 /
nm with 12 LED bulbs). 30 to 35 cm of distance is kept between
the bulb surface and baby. SPSS 23.0 was applied for statistical
analysis. Categorical variables were articulated as proportions, and
these variables analysis was done with Chi-square test.
Continuous normally distributed variables were analyzed using
measures like standard deviation and sample mean. The student’s
t-test was applied for statistical significance and Mann-Whitney U
test was used for non-parametric data. Karl Pearson correlation
analysis was done to determine the association between
biochemical parameters. (p <0.05 was taken significant).

1168 PJMHS Vol. 16, No. 04, APR 2022



1. Ullah, I. Khan, K. Ahmad et al

RESULTS

Amongst 160 neonates, the baseline features of the two groups
were comparable. At admission; mean age in the CPT group was
77 hours and 78 hours in the IPT group, correspondingly.

Gender wise distribution of neonates

u CPT Group Males
B CPT Group Females
IPT Group males

H IPT Group females

There was no variance in mean APGAR scores and
gestational age in the two groups. On admission; the mean body
weight was 2600 grams in the CPT and 2700 grams in the IPT
group, correspondingly (Table 1).

Table-1: shows the baseline characteristics of the neonates

Variables CPT (n=80) IPT (n = 80)
# Gestational age (w) 38 38

Males 47 (58.8) 45 (56.3)

# APGAR 7 7

# Age at diagnosis 77 78

(hours)

# Weight (g) 2600 2700

# TSB at admission 16.01 + 3.91 1521 +1.12
(mg/dl)

The TSB mean after 12, 24 and 48 hrs. for continuous
phototherapy was 13.30 + 2.3 mg / dl, 11.1 + 2.01 mg / dI, 9.26 +
0.92mg/dland 13.1+1.70mg/dL, 9.54+1.7mg/dL, 8.9 + 0.61
mg / dl (p <0.05) for the intermittent group, respectively. The mean
rate of decrease in serum concentration of bilirubin was 0.30 +
0.14 mg/dl/ hin group A and 0.19 + 0.07 mg/ dl / hin group B (p
= 0.5). There was no big variance between the mean hospital stay
in groups A and B (p = 0.550) Table-2.

Table-2: shows the comparison of Mean TSB at 12, 24 and 48 Hours of
Phototherapy in two Groups

Time in CPT IPT t p

hours TSB (mg/ dl) Mean TSB (mg/ dl) Mean value | value
+ SD (No. of cases) | + SD (No. of cases)

12 hrs 13.30 + 2.3 (64) 13.1 +1.70 (75) 25 0.031

24 hrs 11.1 + 2.01 (69) 9.54+1.7 (71) 2.80 | 0.007

48 hrs 9.26 +0.92 (18) 8.9 + 0.61 (10) 3.1 0.003

Compared to continuous phototherapy, the intermittent
phototherapy duration was shorter, i.e., 28 hrs and 19 hrs with no
statistically significant difference. Likewise, no significant variance
in the mean hospital stays in the two groups (33.2 hours for IPT
and 37 hours for CPT group). The cost of CPT was Rs 3,400,
which is relatively greater than the IPT price, i.e. Rs 3,000.

DISCUSSION

The variance between the mean bilirubin and mean baseline value
during the 12-, 24-, and 48-hour follow-up periods for the IPT and
CPT groups was statistically substantial (p less than 0.05) (Table-

I1). In the Niknafset et al study, no substantial differences were
found in the mean serum level of bilirubin during the follow-up
period in the IPT and CPT group®*!4. This change might possibly
be because of dissimilar descriptions of phototherapy duration in
the continuous and intermittent groups. The time specified in our
study for "with phototherapy and phototherapy" (three hours for the
continuous group with 45 mints lapse, 3 hours for the intermittent
group, 3 hours for the rest) could reduce enterohepatic bilirubin
circulation (permitting additional spell for nursing in the intermittent
group), which resulted in huge decline in serum level of bilirubin in
comparison to the Niknafs et al study which used "two hours on,
half an hour off" and "one hour off" in the CPT group and one hour
on with one hour off, in the IPT group®*®. The phototherapy
duration in the IPT group was shorter than in the continuous
phototherapy group, as Monica et al*’8,

Preceding researches associating continuous and
intermittent phototherapy have exhibited contradictory outcomes?®.
Since light exposure upsurges the bilirubin excretion, CPT will be
more effective than IPT. Fung and Lau exhibited that the variance
in serum levels of bilirubin, kinetics amid intermittent and
continuous phototherapy was negligible, and that the four-hour
irradiation program produced the similar therapeutic effect as
CPT?2! In this research, we detected that the phototherapy
duration was longer significantly in the CPT groups than in the IPT
group. Our results are comparable to earlier researches published
by Vogl and Maurer which presented that IPT does not lead to
long-term phototherapy. This may be because photoisomerization
transpires within mints and bilirubin migrates slowly to the skin in
several hours. Since photoisomerization mainly takes place in the
skin layers and it takes about one to three hours to rebuild the pool
of bilirubin in the skin, IPT regimes be just as effective. Succeeding
this supposition, several investigators have attempted to test the
IPT effectiveness. Though, a long-term on-off program may not be
as operative as CPT, while an on-off cycle of <1 hour apparently
be as operative as CPT??%, The concept of IPT is certainly more
attractive than that of CPT. In addition to being simple to
implement, it is also attractive economically to emerging republics
where needs are greatest and resources limited. In addition, since
new-borns are not confined to phototherapy throughout the
duration of phototherapy, this mode makes it less disruptive to the
mother-child relationship and breastfeeding.

We strained for comparing the effectiveness of CPT and IPT
in our setting. Though, our results cannot be generalized to the
whole populace as this is a single location study?*. Therefore, more
researches are necessary in this area where more and more
multicenter infants can be tested concurrently. This can have
enduring consequences, particularly in a resource-constrained
setup comparable to ours.

CONCLUSION

Intermittent phototherapy is a better choice than continuous
phototherapy in the treatment of non-haemolytic
hyperbilirubinemia, with added benefits such as less frequent
disruption of the mother-child relationship and reduced radiation
therapy.
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