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Abstract
Background: Neonatal hyperbilirubinemia is one of the most common caused for NICU admission and

phototherapy is the main line of treatment in most cases with indirect hyperbilirubinemia either in fullterm
or preterm neonates in NICU. The effect of phototherapy on the peripheral blood elements is still under
evaluation.

Objective: To evaluate the effect of phototherapy used in treatment of neonatal indirect hyperbilirubinemia
on the number of blood eosinophils.

Patients and Methods: This prospective case control study included 100 neonates with indirect
hyperbilirubinemia treated with phototherapy in NICU. group 1 included 25 fullterm neonates treated with
phototherapy while group 2 included 25 preterm neonates treated with phototherapy and group 3 and group
4 included 25 full term and 25 preterm with neonatal indirect hyperbilirubinemia who were not treated by
phototherapy.

Results: Regarding eosinophils count, In full term neonates (group 1), there was no significant difference
in eosinophils count after 24 hours compared to its level at admission (p>0.05) while in preterm neonates
(group 2), there was significant increase in eosinophils levels after 24 hours compared to its levels at
admission (p=0.020). Regarding lymphocytes, there was a significant decline in lymphocytes level after 24
hours compared its level at admission (p=0.001) in both fullterm and preterm neonates.

Conclusion: Increase in the level of peripheral eosinophils can occur in preterm neonates with neonatal
hyperbilirubinemia treated by phototherapy while there was no significant difference in eosinophilic count
after 24 hours after stoppage of phototherapy compared to its levels at admission in full-term neonates. This
Increased eosinophilic count may predispose to allergic disease in the future.
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Introduction

Neonatal hyperbilirubinemia results from
a predisposition to the production of
bilirubin in new-born infants and their
limited ability to excrete it. Infants,
especially preterm infants, have higher
rates of bilirubin production than adults,
because they have red blood cells with a
higher turnover and a shorter life span. In
newborn infants, unconjugated bilirubin
is not readily excreted, and the ability to
conjugate bilirubin is limited [1].
Together, these limitations lead to
physiologic jaundice that is, high serum
bilirubin concentrations in the first days of
life in full- term infants (and up to the first
week in preterm infants and in some full-
term Asian infants), followed by a decline
during the next several weeks to the

values commonly found in adults [2].

The average full-term newborn infant has
a peak serum bilirubin concentration of 5
to 6 mg per deciliter (86 to 103 pmol per
liter). Exaggerated physiologic jaundice
occurs at values above this threshold (7 to
17 mg per deciliter [104 to 291 pmol per

liter]). Serum bilirubin concentrations
higher than 17 mg per deciliter in full-
term infants are no longer considered
physiologic, and a cause of pathologic
jaundice can usually be identified in such
infants [3]. Even though neonatal jaundice
Is generally a temporary condition, it is
the most common reason  for
hospitalization in the first week following
delivery. Phototherapy (PT) is the most
widespread method used in the treatment
of indirect hyperbilirubinemia (IHB) in
newborns. Phototherapy prevents increase
of serum bilirubin concentrations and
lowers them in nearly all newborns
regardless of maturity, the extent of skin
pigmentation and the presence of
hemolysis and decreases the need for

exchange transfusion (ET) [4].

Phototherapy is the use of visible light for
the treatment of hyperbilirubinemia in the
newborn. This relatively common therapy
lowers the serum bilirubin level by
transforming bilirubin into water-soluble
isomers that can be eliminated without

conjugation in the liver. The dose of
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phototherapy largely determines how
quickly it works; the dose, in turn, is
determined by the wavelength of the light,
the intensity of the light (irradiance), the
distance between the light and the infant,
and the body surface area exposed to the
light [5].

Treatment decision is based on the total
serum bilirubin (TSB) level, birth weight,
gestational week, postnatal age, and the
presence of risk factors. According to the
American Academy of Pediatrics (AAP)
guidelines, intensive Phototherapy is
defined as irradiance in the blue-green
spectrum (wavelengths of approximately
430-490 nm) of 30 microwatts/cm2/nm,
delivered to as much of the infant's surface
as possible. High intensity gallium nitride
light-emitting diodes (LEDs) with peak
emissions of 460 nm have recently begun
to be employed in Phototherapy and when
compared with conventional
phototherapy, LED lights are more
effective in reducing serum unconjugated
bilirubin levels [6].

Commercially available phototherapy
systems include those that deliver light via
fluorescent bulbs, halogen quartz lamps,
light- emitting diodes, and fiberoptic
mattresses. Proper nursing care enhances
the effectiveness of phototherapy and
minimizes  complications.  Caregiver
responsibilities include ensuring effective
irradiance delivery, maximizing skin
exposure, providing eye protection and
eye  care, carefully  monitoring
thermoregulation, maintaining adequate
hydration, promoting elimination, and

supporting parent-infant interaction [7].

Eosinophils are formed in the bone
marrow and have a half- life of 6 to 10
hours. A normal eosinophil count within
the circulating blood is 350 to 500/mma3.

Eosinophils are  seen in  the
tracheobronchial tree, alimentary canal,
exocrine glands, vagina, cervix, and
connective  tissue  underneath  the

epithelium [8].

One of the issues discussed in the
pathogenesis of allergic diseases is NH
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and related neonatal PT. The tendency of
the immune system is toward a Th-2
response in the neonatal period. There
must be a transition from T-helper 2(Th-
2) to T-helper 1(Th-1) response during the
postnatal period to prevent allergy. An
experimental study showed that bilirubin
could restrict Th-1 cell response by

disrupting this transformation [9].

Aim of the study

To evaluate the effect of phototherapy
used in treatment of neonatal
hyperbilirubinemia on number of blood

eosinophils.

Patients and Methods

This is a prospective study included 100
neonates  with  neonatal indirect
hyperbilirubinemia in  pediatric and
neonatology  department at Sohag

Teaching Hospital.

Group (1) included 25 cases of fullterm
neonatal patients with neonatal jaundice
treated by phototherapy (CBC will be
done Dbefore phototherapy and after
phototherapy by 24 hours), group (2)

included 25 cases of preterm neonatal
patients with neonatal jaundice treated by
phototherapy (CBC will be done before
phototherapy and after phototherapy by
24 hours), group (3) included 25 cases of
fullterm neonatal patients with neonatal
jaundice without phototherapy (CBC will
be done at the time of examinations) and
group (4) included 25 cases of preterm
neonatal patients with neonatal jaundice
without phototherapy (CBC will be done

at the time of examinations)

Ethical consideration: The privacy of all
data collected will be assured. An
approval of the study is obtained from
Sohag teaching hospital and ethical
committee, written consent will be
obtained from parents of all cases prior to
treatment plan, and benefits from
participation in the research will be

explained to parents of cases.

Inclusion criteria: Infants diagnosed to
have indirect hyperbilirubinemia. Full
term group: infants with a gestational age

>36weeks. Preterm group: infants with a
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gestational age >32 weeks and less than

36 weeks.

Exclusion criteria: Infants with direct
hyperbilirubinemia. Infants with any
disease other than indirect
hyperbilirubinemia as neonatal liver
diseases, cardiac disease, blood diseases
and renal diseases. Infants with neonatal

hyperbilirubinemia.
Methods:

All infants included in the study will be
subjected to the following: complete
history and physical examination and
laboratory investigations included
complete blood count (CBC) including
esinophilic count. Total serum bilirubin,
direct serum bilirubin and indirect serum
bilirubin. Serum glutamate pyruvate
(SGPT) and  Serum

oxaloacetate

transaminase
glutamate transaminase
(SGOT). Renal function tests (blood urea
and serum creatinine). Re-evaluation of
investigations as complete blood count
after stopping of phototherapy by 24

hours.

Ethical consideration

The privacy of all data collected will be
assured. An approval of the study is
obtained from Sohag teaching hospital
and ethical committee, written consent
will be obtained from parents of all cases
prior to treatment plan, and benefits from
participation in the research will be

explained to parents of cases.

Statistical analysis

Data was collected, coded then entered as
a spread sheet using Microsoft Excel 2016
for Windows, of the Microsoft Office
bundle; 2016 of Microsoft Corporation,
United States. Data was analyzed using
IBM Statistical Package for Social
Sciences software (SPSS), (IBM SPSS
Statistics for Windows, Version 26.0.
Armonk, NY: IBM Corp). The
Kolmogorov-Smirnov test was used to
verify the normality of distribution.
Continuous data was expressed as mean +
standard deviation while categorical data
as numbers and percentage. A statistical

value <0.05 was considered as significant.
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The following tests were used: Chi-
square test; used to study the association
two qualitative
Analysis of variance (ANOVA or F test):

between variables.
was used for continuous data to test for
significant difference between more than
two normally distributed groups. Kruskal-
Wallis test: It is a non-parametric
equivalent to ANOVA and used when
ANOVA assumptions were violated to
compare between more than two groups
of skewed data. Post Hoc tests: Tukey

honestly significant difference (Tukey-

HSD) test was used as a post hoc test to
adjust for multiple comparisons after
significant ANOVA test to indicate which
significant difference between pairs of
groups whereas Bonferroni post hoc test
was used after significant Kruskal- Wallis

test.

Results

Table 1: Demographic characteristics among the studied groups.

Group (1) Group (2) Group (3) Group (4) Test P- value
ltem (n.=25) (n.=25) (n.=25) (n.=25) value
No % No. % No. % No. %
Male 18 720% 17 680% 20 80.0% 21 840% y- 0533
Sex 2193 (NS
Female 7 280% 8 320% 5 200% 4 160% 2 (NS)
Meant SD  38.04+1.62  33.68+1.14  37.02+1.98  33.04+0.84
: KW=
Gestational e n 38.0 34.0 38.0 330 <0.001
age (Weeks) 37.7 (HS)
Range 37.0-41.0 32.0- 35.0 37.0-42.0 32.0- 34.0
Meant SD  4.76+ 145  584+215  4.84+099 508+ 1.29
KW =
Postnatal age 7 7 50 50 50 50 0.248
(days) 2127  (NS)
Range 3.0-8.0 3.0-11.0 3.0- 6.0 3.0- 8.0

p<0.05 is considered statistically significant, p<0.01 is considered highly statistically significant, SD: standard
deviation, analysis done by X2: Chi-Square Test& KW: Kruskal Wallis Test.
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Table 2: Comparison between the studied groups regarding clinical history.

Group (1) Group (2) (n.= Group (3) Group (4) (n.=  Test P value
ltem (n.= 25) 25) (n.= 25) 25) value

No % No. % No % N. %
Maternal No 25 100.0% 25 100.0% 23 92.0% 23 92.0%
history X 0.244
during HTN 0 00% 0 00% 2 80% 2 80w 4167 (NS)
pregnancy
Type of CS 18 720% 14 560% 13 520% 15  60.0% ep g3 0506
delivery NVD 7 280% 11 440% 12 480% 10  40.0% (NS)
Gross
congenital No 25 100.0% 25 100.0% 25 100.0% 25 100.0% - -
anomaly

p=<0.05 is considered statistically significant, p<0.01 is considered highly statistically significant,, analysis done by
X2: Chi-Square Test.

Table 3: Comparison between the studied groups regarding anthropometric measurements.

Item Mean SD Median Range Test value P-value
Group (1) 37.14 21 36.80 34.7 38.3
Head Group (2) 35.54 45 3560 347 363
circumference F=0.427 0.536 (NS)
(cm) Group (3) 36.11 .32 35.90 34.7 37.4
Group (4) 34.61 .30 34.50 34.7 35.7
Group (1) 2828.00 391.33 2800.0 2300.0 3700.0 <0.001 (HS)
pl-2=0.063
Group (2) 2175.00 452.11 2150.0 1500.0 2700.0 KW= pl1-3=0.001
Weight (gm) pl-4<0.001
Group (3) 2940.00 645.15 2800.0 2500.0 3700.0 21.62 p2-3= 0.158
p2-4=0.009
Group (4) 2196.00 262.96 2200.0 1500.0 3000.0 p3-4= 0.235

p=<0.05 is considered statistically significant, p<0.01 is considered highly statistically significant, analysis done by

F: One-way ANOVA Test, KW: Kruskal Wallis Test..

Annals of Neonatology 2024; 6(1): 129-148




Bayvomy et al. 2024;" The Effect of Phototherapy on The Number of Blood Eosinophils.........

Table 4: Comparison between the studied groups regarding CBC at admission.

Hemoglobin (g/dl)

Kruskal Wallis Test

Group

Mean +SD Median Range Test value e
Group (1) 16.36 +1.08 16.00 15.00 19.00
Group (2) 16.44 +0.88 16.10 15.10 18.00 _
Group (3) 16.45 +1.04 16.20 15.00 18.30 ZK\SA:/%E) 0470 (NS)
Group (4) 16.70 +0.82 16.80 15.00 18.00 '

WBCs x 1073/ mm~3

Mean +SD Median Range Test value P-value
Group (1) 11.14x10"3 #2313.20 11x103 8x10"3 17.1x10"3 <0.001 (HS), p1-
Group (2) 14.96x10"3 #3131.54 15x1073 8x10"3 19.5x10"3 2<0.001, p1-
Group (3) 15.04x10"3 #2921.61 14.7x10"3 10x10"3 20x10"3 KW= 3<0.001, p1-

27.11 4<0.001, p2-3=
Group (4) 15.01x10"3 +2738.11 14.5x10"3 10x10"3 19.5x20"3 0.940, p2-4=
0.942, p3-4=0.998
Platelets count x 10"3/mm”3

Mean +SD Median Range Test value P-value
Group (1) 330x10"3  +63.38 350%x10"3 230x10"3 450x10"3
Group (2) 328.4x10"3 +66.88 340x10"3 240x10"3 430x10"3 KW= 0.942 (NS)
Group (3) 337.6x10"3 +67.86 330x10"3 250x10"3 450x10"3 0.391 '
Group (4) 332.80x10"3 +73.47 320x10"3 230x10"3 460x10"3 '

Eosinophils%

Mean +SD Median Range Test value P-value
Group (1) 0.68 +0.80 0.00 0.00 2.00
Group (2) 0.60 +0.71 0.00 0.00 2.00 _
Group (3) 0.48 +0.51 0.00 0.00 1.00 1K\3{\é6 0.717(NS)
Group (4) 0.68 +0.56 1.00 0.00 2.00 '

Lymphocytes%
Mean +SD Median Range Test value P-value

Group (1) 50.36 +2.93 50.0 46.0 56.0
Group (2) 49.80 +4.41 51.0 40.0 56.0
Group (3) 48.64 +4.18 48.0 41.0 56.0 KW= 0.133 (NS)
Group (4) 48.40 +3.19 48.0 41.0 55.0 5.601 '

p<0.05 1s considered statistically significant, p<0.01 is considered highly statistically significant, SD:
standard deviation, analysis done by KW: Kruskal-Wallis Test.
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Table 5: Comparison between the studied groups regarding liver and renal function tests before
phototherapy.

SGPT (ALT)(U/)
Test value P-value
Mean +SD Median Range
Group (1) 23.52 +7.22 23.00 11.00 35.00
Group (2) 21.84 +7.50 21.00 10.00 38.00
KW= 4.803 0.187 (NS)
Group (3) 26.00 +8.39 24.00 12.00 39.00
Group (4) 26.08 +7.91 27.00 11.00 37.00
SGOT (AST)(U/)
Test value P-value
Mean +SD Median Range
Group (1) 20.24 +6.13 19.0 12.0 31.0
Group (2) 20.28 +6.07 19.0 10.0 32.0
KW= 0.039 0.998 (NS)
Group (3) 20.48 +5.89 20.0 10.0 30.0
Group (4) 20.16 +6.33 21.0 10.0 30.0
Serum creatinine (mg /dl)
Mean +SD Median Range Test value P-value
Group (1) 0.41 +0.15 0.40 0.20 0.80 0.012 (S)
Group (2) 0.43 +0.18 0.40 0.20 0.80 pl-2=0.783, p1-3=0.013
KW= 10.87
Group (3) 0.57 +0.23 0.60 0.20 0.90 pl-4=0.015, p2-3=0.027
Group (4) 0.58 +0.25 0.60 0.20 0.90 p2-4=0.031, p3-4=0.953
Blood Urea (mg /dl)
Mean +SD Median Range Test value P-value
Group (1) 6.03 +2.50 55 3.2 13.0 0.001 (HS)
Group (2) 8.86 +2.33 9.2 4.5 12.4 p1-2=0.001, p1-3=0.002
KW= 15.72
Group (3) 8.60 +3.19 9.3 3.0 13.0 pl-4=0.182, p2-3=0.726
Group (4) 7.08 +2.68 6.9 3.0 12.0 p2-4=0.033, p3-4=0.074

p<0.05 is considered statistically significant, p<0.01 is considered highly statistically significant, SD: standard

deviation, analysis done by KW: Kruskal-Wallis Test.
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Table 6: Comparison between CBC at admission and after 24hrs of phototherapy in groups 1& 2

. Wilcoxon Signed
Hemaoglobin (g/dl) Rank Tegt
Item ) Test
Mean +SD Median Range P-value
value
At admission 16.36 1.08 16.00 15.00 19.00 4.382 <0.001
Group(1) After 24 hrs 15.36 0.93 15.20 13.90 17.50 ' (HS)
At admission 16.44 0.88 16.10 15.10 18.00 4,368 <0.001
Group(2) After 24 hrs 15.55 0.78 15.50 14.20 16.90 ' (HS)
WBCs x10"3/mm~3
Mean +SD Median Range \;ﬁz P-value
Group(1) At admission 11.1x10"3 +2313.20 11x10"3  8x10"3 17.1x10"3 0.810 0.418
After 24 hrs 11x10"3 #2205.35 11x10"3  8x10"3  17x10"3 ' (NS)
At admission 14'9%X10A +3131.54 15x10"3  8x10"3  19.5x10"3 <0.001
Group(2) 12 17x10" 4.408 (HS)
After 24 hrs ' 3 +3069.51 14.3x10"3 7.9x10"3 18.5x10"3
Platelets x10"3/mm”3
Mean +SD Median Range \;I;?szte P-value
Group(1) At admission  330x10"3  +63.38  350x10"3 230x10"3 450x10"3 4.47 <0.001
After 24 hrs  315x10"3  +64.37  325x10"3 200x10"3 430x10"3 7 (HS)
Group(2) At admission 328x10"3  +66.88 340x1073 240x10"3 430x10"3 4451 <0.001
After 24 hrs  311x10"3  +68.42 320x1073 210x10"3 420x10"3 ' (HS)
Eosinophils%
Mean +SD Median Range Test P-value
value
At admission 0.68 +0.80 0.0 0.0 2.0 0.405
Group(1) “Atter 24 hrs 0.56 +0.51 1.0 0.0 1.0 0.832 (NS)
Group(2) At admission 0.60 +0.71 0.0 0.0 2.0 533 <0.001
After 24 hrs 1.47 +0.92 0.8 0.5 1.7 ' (HS)
Basophils%
. Test
Mean +SD Median Range P-value
value
At admission 0.80 +0.71 1.0 0.0 2.0 0.083
Group(l) “Atter 24hrs 056 #051 1.0 0.0 1.0 1732 (Ns)
Group(2) At admission 0.64 +0.57 1.0 0.0 2.0 1.00 0.317
After 24 hrs 0.56 +0.51 1.0 0.0 1.0 ' (NS)
Lymphocytes %
Mean +SD Median Range Test
value P-value
Group(1) At admission 50.36 +2.93 50.0 46.0 56.0 3.43 0.
After 24 hrs 46.32 +4.14 46.0 39.0 54.0 8 001 (HS)
Group(2) At admission 49.80 +4.41 51.0 40.0 56.0 3.903 <0.001
After 24 hrs 46.72 +5.40 47.0 39.0 54.0 ' (HS)

p<0.05 is considered statistically significant, p<0.01 is considered highly statistically significant, SD: standard
deviation, analysis done by Wilcoxon Signed Rank Test.
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Discussion

Neonatal Jaundice is the most common
neonatal illness and is the most common
cause of hospitalization. In about 8 to 11
percent of cases, bilirubin levels elevate
up to 95th percentile of the normal range
and need to be followed and treated [10].
In the absence of proper treatment,
dangerous  complications such as
kernicterus can cause life-long disability.
Care, support, and lactation training
before and after birth are important to
prevent pathologic and life-threatening
jaundice. Also, early detection and
appropriate treatment reduce

complications of jaundice [11].

Therapeutic interventions in
hyperbilirubinemia newborns include
phototherapy and blood exchange
transfusion. Currently, the most effective
and commonly used treatment for
neonatal jaundice is phototherapy, which
is a safe treatment in term and preterm
infants [12]. Phototherapy reduces the risk
of blood exchange by decreasing total

bilirubin concentration, the complications

of phototherapy can be categorized as

follows: Short-term  complications
include: separation between mother and
baby, ambient temperature imbalance,
water  loss, electrolyte  disorders
(especially hypocalcemia), conjunctivitis,
sleep  disturbances, tanning child
syndrome and long-term complications
include allergic disease (such as allergic
rhinitis and asthma), melanocytic macular
degeneration, melanoma, and skin
cancers, open ductus arteriosus (PDA)

and retinal damage [13].

Eosinophils are white blood cells of the
immune system, which are responsible for
defense  reactions,

parasite allergic

response, tissue inflammation and
immune modulation [14]. In term of
neonates, the mean value for eosinophils
is reported to be 550/uL, ranged between
140 to 1300/uL. Eosinophils have role in
the pathogenesis of asthmatics patients
with persistent airways eosinophilia.
Eosinophils are differentiated bone

marrow-derived granulocytes that play an
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essential role in the pathogenesis of
asthma [15,16].

We aimed to evaluate the effect of
phototherapy in neonatal
hyperbilirubinemia on number of blood
eosinophils. We found a significant
difference between the four studied
groups
(p<0.001) as groups (1) & (3) had

gestational  age

regarding  gestational age
significant  higher
compared to groups (2) and (4). No
significant difference was found between
the four studied groups regarding sex and

post-natal age (p >0.05).

Khan et al. [17] who investigated 100
newborns babies with hyperbilirubinemia
and found that mean gestational age of
term babies was 38.9+1.22 weeks and of
preterm babies was 34.64+1.05 weeks
with significant difference between both

groups.

Bebars et al. [18] observed that neonates
have a gestational age ranged 37—
41 weeks with amean £ SD (38.85 + 1.49)
for the full-term group and for the preterm

group 31-36 weeks with a mean+ SD
(34.95+2.1) which was significantly
different (P =0.001).

In the present study, there was no

statistically significant difference
between the four studied groups regarding
maternal history during pregnancy and

type of delivery.

Regarding weight and head circumference
we found that there was statistically
significant difference between the four
studied groups in weight (p<0.001) and
statistically significant difference
between the four studied groups regarding
head circumference (p>0.05). Khan et al.
[18] who observed that mean £SD weight
of the term babies was 2.96 (+0.23) kg and
of the preterm babies was 1.89 (+0.2) kg
found that birth weight was significantly
different between both group. Mengesha
et al. [19] who found that birth weight was
significantly different between both

groups.

Our findings showed that general

examination and systematic examination
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including chest, cardiac, abdominal and
neurological examinations were normal in

all.

In the present study, No statistically
significant difference between the four
studied groups regarding hemoglobin,
HCT and RBC count (p >0.05).

A statistically significant difference
between the four studied groups was
observed regarding WBCs (p<0.001) as
WBCs was significantly lower in group
(1) when compared to groups (2, 3 & 4).
No statistically significant difference
between the four studied groups regarding
Platelets  count  eosinophils  and

lymphocytes.

In our study, in group (1) and group (2)

there was significant decline in
hemoglobin level after 24 hours compared

its level at admission (p<0.001).

Regarding WBCs, in group (1), there was
no significant difference in WBCs level
after 24 hours compared its level at
admission (p>0.05). In group (2), there
was significant decline in WBCs level

after 24 hours compared its level at
admission (p<0.001). Regarding platelets,
In group (1), there was significant decline
in platelets level after 24 hours compared
its level at admission, (p<0.001). In group
(2), there was significant decline in
platelets level after 24 hours compared its

level at admission (p<0.001).

Erduran et al. [20] showed a significant
decrease in WBCs’ count after exposure
to Ultravilot radiation. Saber et al. [21]
observed no statistically significant
difference in WBCs’ count before and

after phototherapy.

Mrkaic et al. [22] studied the effects of
phototherapy on the immune system of
neonates without signs of infection,
anoxia, and birth injury. Their results
showed a raise in the amount of peripheral
WBCs,
lymphocytes, and monocytes as well as a

polymorphonuclears,

delay in the response of the peripheral

blood phagocytes.

Jahanshahifard et al. [23] demonstrated
that phototherapy might increase the
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peripheral WBCs’ count. Their results
were against ours. They reported that this
increase was unspecific and might be
because of admission stress or beginning

of infection.

Regarding basophils, in group (1) and
group (2), there was no significant
difference in basophils level after 24
hours compared its level at admission
(p>0.05).

Regarding lymphocytes, in group (1) and
group (2), there was significant decline in
lymphocytes level after 24 hours

compared its level at admission p=0.001).

Hart et al [24], suggested that the
mechanism of action of phototherapy
involves changing the original compound
bilirubin into other isomer compounds
that can be broken down and consequently
excreted by the body via the urine and
feces. When these specific wavelengths
penetrate the skin, they convert the
bilirubin into these isomers, which can be
removed from the body without or with

the involvement of the liver.

Pereira and Shah [25] suggested that the
liver also can excrete these isomers, and
so the significant increase in the rate of
biliary excretion of unconjugated, as well
as the normally conjugated, forms of
bilirubin and related bile pigments when
either jaundiced rats or humans are
irradiated with visible light of appropriate

wavelength.

Kato et al. [26] found that the
phototherapy is generally considered a
safe method for the treatment of
hyperbilirubinemia, the reported side
effects are controversial debate and
include rash, loose green stools,
dehydration, Increased susceptibility to
childhood asthma and allergic conditions,

oxidative injury and ocular hazards.

Regarding eosinophilc count, in group (1),
there was no significant difference in
eosinophic count after 24 hours compared
to its level at admission (p>0.05). In group
(2), there was significant increase in
eosinophils level after 24 hours compare

to its level at admission (p>0.020).
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Sangsari et al. [27] showed that the mean
number of
phototherapy was 377.96+181.24, which

significantly increased in the first and

eosinophils before

second days after phototherapy. This
increase in eosinophils in male neonates
observed in the second day and females in
the first and second days after
phototherapy. Also, in the newborns less
than a week old, this difference was

significant.

Aydin et al. [28] and colleagues showed
that eosinophilic count increased from
402.27 to 506.4 after phototherapy. They
showed that high levels of bilirubin may
result in decreased levels of eosinophils
and treatment of jaundice can increase the

number of eosinophils.

Aspberg et al. [29]; Aspberg et al. [30]
there is a hypothesis that eosinophilia can
occur in correlation to phototherapy
which can stimulate allergic diseases.
Bilirubin can be protective against allergic
diseases. Some studies showed that

infants who develop jaundice and receive

phototherapy are 1.5 times prone to
develop asthma and one study showed
that neonatal jaundice or receiving
phototherapy can induce asthma after 12
years of age. But these studies do not
indicate that asthma is associated with

bilirubinemia or phototherapy.

Beken et al. [31] studied the association of
phototherapy  on  eosinophil  and
eosinophilic cationic protein levels with
hyperbilirubinemia (> 20 mg/dL) in 30
neonates. They found that eosinophil
levels were higher after photo therapy, but
these high results were not significant, and
there was no difference in these in respect
of the levels of leukocyte, lymphocyte,

neutrophil, and platelets.

Can and Hamilcikan [9] enrolled ninety-
SiX term neonates with
Hyperbilirubinemia and stated that fifty-
two neonates (54.1%) were born by
normal spontaneous delivery. After
phototherapy, while total serum bilirubin,
hemoglobin, hematocrit, leukocyte, and

neutrophil levels were found to be
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significantly decreased, eosinophil levels
were significantly increased (p>0.05). No
significant  difference was  found
regarding lymphocyte and basophil levels
after phototherapy. They thought that the
non- severe hyperbilirubinemia, which
was treated with phototherapy, may
increase eosinophils in the early days of
life. They showed a decrease in
lymphocyte, monocyte, and basophil
series and a significant increase in
eosinophil levels in neonates with non-
severe hyperbilirubinemia. These results
can be explained by the inhibition of
complement activation along the classical
pathway giving rise to the prevention of
leukocyte migration by

hyperbilirubinemia.

Sangsari et al. [27] studied 163 neonates
(52.1% male and 47.9% female) with a
mean age of 549 £ 4.01 days. The
prevalence of term neonates was 81% and
19% were preterm and indicated that there
iIs a significant relationship between
hyperbilirubinemia and phototherapy and

increased level of peripheral blood

eosinophilis, and this relationship is
related to the age of the baby. This
suggests that at an age of less than a week,
the influence of exposure to phototherapy
Is higher than that of older ones, which
can be due to the lack of maturity of the
body’s early immune system at the

beginning of life.

Sangsari et al. [27] also reported that
increased eosinophilic count in neonates
with hemolytic jaundice was more marked
than those with non-hemolytic type. Also,
the increase in the number of eosinophils
in preterm infants in the second day after
phototherapy was significantly higher in
comparison with term neonates, which
means that preterm infants are more likely
to develop allergies or asthma in the
future. There was a significant negative
correlation between the mean total
bilirubin concentration of patients before
phototherapy with mean eosinophilic
count, that is, with the increase of
bilirubin, the number of eosinophils was
decreased; however, the  mean

eosinophilic count in the first and second
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days after phototherapy was not
significantly correlated with the severity
of  hyperbilirubinemia. Can and
Hamilcikan [9] showed that non-severe
hyperbilirubinemia may affect

eosinophils and other blood cells.

Conclusions

Phototherapy is an important the line of
treatment in neonatal hyperbilirubinemia.
Increase in the level of peripheral
eosinophilis can occur in preterm
neonates with neonatal
hyperbilirubinemia treated by
phototherapy. No significant difference in
eosinophilic count after 24 hours
compared to its level at admission in full-
term neonatal patients with neonatal
jaundice. Increased eosinophilic count

may predispose to allergic disease.
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