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Abstract

Phototherapy is the mainstay of treatment of hyperbilirubinemia. The efficacy of phototherapy depended on the
light spectrum (wavelength), flux of light, and surface area of the infant exposed to phototherapy. A rebound in the
total serum bilirubin level of 1 to 2 mg per deciliter and occasionally more, can occur after phototherapy is
discontinued.

The aim of this study was to evaluate and compare the possible side effects and rebound increase in bilirubin level
in the use of conventional and intensive phototherapy.

A total 80 neonates present with significant jaundice and need phototherapy were included in the study, they were
term and near term. The patients are divided it tow group : - group 1 (40 patients) who receive intensive
phototherapy and group 2 (40 patients) who receive conventional phototherapy. The side effects and rebound
increase were observed in both groups.

It was found that the complications of conventional phototherapy compared with intensive phototherapy was
dehydration (2.5%) for each, skin rash by intensive phototherapy 50%, while in conventional phototherapy 25%
(p=0. 018), frequent bowel motion by intensive phototherapy 20%, while in conventional phototherapy 7.5% that
the rebound increase in the level of bilirubin was more in an intensive phototherapy group than the conventional
phototherapy group.

This study concluded that increasing the surface area of phototherapy associated with the shorter term adverse
effect and more rebound increase of bilirubin level than conventional phototherapy.
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phototherapy side effect, rebound increase
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Introduction

ome sixty percent of normal
S newborns become clinically jaundiced

sometime during the first week of life.
Unconjugated (indirect) hyperbilirubinemia
occurs as a result of excessive bilirubin
formation and because the neonatal liver
cannot clear bilirubin rapidly enough from
the blood [1, 2]. Sufficiently elevated levels
of bilirubin can lead to bilirubin
encephalopathy and subsequently
kernicterus, with devastating, permanent
neurodevelopmental handicaps [3].

Because of the potential toxicity of
bilirubin, newborn infants must be
monitored to identify those who might
develop severe hyperbilirubinemia and, in
rare cases, acute bilirubin encephalopathy or
kernicterus [4,5,6]. Phototherapy is the
mainstay of treatment of hyperbilirubinemia
I its clinical efficacy was confirmed in
many studies [7,8,9]. The efficacy of
phototherapy depended on the light
spectrum (wavelength), flux of light, and
surface area of the infant exposed to
phototherapy [10,11,12].

The goal of therapy is to lower the
concentration of circulating bilirubin or keep
it from increasing. Phototherapy achieves
this by using light energy to change the
shape and structure of bilirubin, converting
it to molecules that can be excreted even
when the normal conjugation is deficient ",

Since the only effective alternative to
phototherapy in infants with severe jaundice
is exchange transfusion, a measure of the
efficacy of phototherapy is the dramatic
reduction in the number of exchange
transfusions being performed [14-17] .The
dose and efficacy of phototherapy are
affected by the type of light source.
Commonly used phototherapy units contain
daylight, white, or blue fluorescent tubes.
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However, when total serum bilirubin levels
approach the range at which intensive
phototherapy is recommended- "*!

A rebound in the total serum bilirubin
level of 1 to 2 mg per deciliter and
occasionally more, can occur after
phototherapy is discontinued. Infants at
increased risk of a clinically significant
rebound are those born at less than 37 weeks
gestation, those with hemolytic disease, and
those treated with phototherapy during the
birth  hospitalization. It is  usually
unnecessary to keep an infant in the hospital
to check for a rebound [19-22].

Reports of clinically significant toxicity
from phototherapy are rare [23,24].
phototherapy can produce the bronze
neonate syndrome, erythematous rash
Conventional phototherapy can produce an
acute change in the infant’s thermal
environment, leading to an increase in
peripheral blood flow and insensible water
loss [25-27]. A recent study suggested that
intensive phototherapy might increase the
number of atypical Melanocytic nevi
identified at school age, [28] although other
research has not shown this association. [29]
The aim of this study was to evaluate and
compare the possible side effects and
rebound increase in bilirubin level in the use
of conventional and intensive phototherapy.

Patients and Methods

A prospective study was conducted in the
Neonatal care unit in Al-Zahraa teaching
hospital in Najaf city.
A total 80 neonates present with jaundice
and need phototherapy were included in the
study, they were term and near term (36 —
38) weeks. The patients are divided it two
groups: - group 1; 40 patients who received
intensive phototherapy (IPT) and group 2;
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40 patients who received conventional
phototherapy (CPT).

A capillary blood sample was taken from
each newborn neonate by heparinized
capillary tube by pricking the heal then put
in the micro centrifuge for 5 minutes at 5000
rounds per minute then TSB measured by a
(Bilirubin Meter, from EAMA B- 105N) at
the start and at the end of phototherapy.

The conventional phototherapy consisting of
3 deep blue and 3 daylight (Philips TL
20W/52) fluorescent tube within 40 cm from
the infant. The intensive 360 ° phototherapy
provided by 16 (TL 20W/52) fluorescent
tube at a 360 degree within 20 cm from the
infant (CRADELE 360 device from
Mediprema manufacturer).

Breast feeding was encouraged throughout
the phototherapy period. The newborn in
both groups wore eye patches and
disposable diapers folded to allow maximum
skin exposure to phototherapy. Phototherapy
was administered continuously except for
minor procedures such as feeding, physical
examination and taking capillary blood
samples. Phototherapy discontinued when
the TSB reached below 50% of the maximal
TSB level ¥ and at different time period in
both groups.

The wave length of P.T light in both L.P.T.
&C. P. T. Is within the wavelength of 430 -
490 mm which is the best absorbable wave
length of the skin.

The Investigations which were done
include : HB, PCV%, TSB (direct & indirect
serum bilirubin), blood group &RH of
mother & neonate, blood film, direct &
indirect coombs test
The results were analyzed using the z score
to compare between the two proportions and
percentage using statistical 5 software. The
p-value < 0.05 was defined as statistically
significant.

Results

A total 80 neonates present with jaundice
and need phototherapy were included in the
study, they were term and near term (36 —
38) weeks . 40 neonates need intensive
phototherapy and 40 neonates received
conventional phototherapy.

It was found that blood groups and Rh
for neonates was A+, B+, O+
(35%,50%,15%) respectively and the type of
mother blood groups and Rh were A+, B+,
O+ (25%,35%,40%) respectively (table 1).

Table 1: Blood group distribution in babies and their mothers

BLOOD GROUP | Neonate (No.%) | Mother (No.%)
A+ 28(35%) 20(25%)

B+ 40(50%) 28(35%)

0+ 12(15%) 32((40%)
TOTAL 80(100%) 80(100%)

The male to female ratio in the intensive
phototherapy group was 32/17 while it was
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17/23 in conventional phototherapy group as
showed in figure 1.
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Figure 1: gender distribution of 80 neonates.

It was found that the complications of
conventional phototherapy compared with
intensive phototherapy was , skin rash by

intensive 50%, while in conventional 25%
(p=0. 018), as shown in table 2

Table 2: comparison between IPT and CPT regarding the complications

COMPLICATIONS | DEHYDRATION | SKIN RASH | F.B.M | Total
IPT (no. =40) 1(2.5%) 20(50%) 8(20%) | 29(72.5%)
CPT (no. =40) 1(2.5%) 10(25%) 3(7.5%) | 14(35%)
P value NS 0.018 NS 0.0003

IPT=intensive phototherapy, CPT= conventional phototherapy, NS not significant , F.B.M
= frequent bowel motion .

It was found that the rebound increase in the
level of phototherapy was more in an

conventional phototherapy group but it was
statistically not significant as showed in
table 3

intensive phototherapy group than the

Table 3: rebound increase in IPT and CPT

REBOUND FREQUENCY
IPT (no.=40) | 6(15%)

CPT (no. =40) | 2(5%)

P value 1.4 NS

IPT=intensive phototherapy, CPT= conventional phototherapy, NS= not significant

infants did not respond, the further
treatments were increasing phototherapy
unit beside or beneath the infant or exchange
transfusion [30]. This is what had been used
in our neonatal care unit until new intensive

Discussion

In general, if the infants became
significantly jaundiced, they were treated
with single-surface phototherapy and if the
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360 degrees with blue
fluorescent tube used.

Umran et al. proved the effectiveness of
the intensive phototherapy in our neonatal
care unit to decrease bilirubin levels by 1.3
mg/dl B! In this study we try to show the
possible adverse effect of wusing this
increased surface area of the phototherapy.
We found that the skin rash was the most
common adverse effect of intensive
phototherapy in compare with conventional
phototherapy (P=0. 018), and increased
frequency of the bowel motion, although it
is statistically not significant but it was more
in IPT. Conventional phototherapy can
produce an acute change in the infant’s
thermal environment, leading to an increase
in peripheral blood flow and insensible
water loss [26, 27]. This finding has not been
studied with LED lights, which, because of
their relatively low heat output, should be
much less likely to cause insensible water
loss. In term infants who are nursing or
feeding adequately, additional intravenous
fluids are usually not required.

There is a common belief that the
discontinuation ~ of  phototherapy s
associated with rebound hyperbilirubinemia.
In a recent study, 264 healthy newborns who
weighed 1800 g or more had lower serum
bilirubin concentrations as long as 30 hours
after the discontinuation of phototherapy
than  they did immediately  after
discontinuation, suggesting that rebound
hyperbilirubinemia is rare [22]. In this study
although the difference in rebound increases
in bilirubin was statistically not significant
but it is more with the use of IPT than the
conventional.

The increase in the rebound level of
bilirubin with those patients exposed to
intensive phototherapy , the cause behind
these is the large area of the skin which
exposed to the light or those patients has
higher level of bilirubin (could be due-to
hemolytic cause) thin those patient on
conventional phototherapy .

special light
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