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Abstract

Introduction: Asthmaisthe most common chronicdiseasein childhood. Many parametersareknown asitsrisk
factors. Recently, photother apy hasbeen recognized asoneof therisk factor sinvolved in childhood asthma. Thus,
current study hasbeen carried out toidentify therelation between neonatal photother apy and childhood asthma.

Methods& Materials: Thisisan analytical case-controlled study carried out on asthmatic children with history
of neonatal icterus as case group; and non-asthmatic children but with history of neonatal icterus as control
group (after matchingfor age, gender, routeof delivery, and birth weight). Among 400 children been studied, 28
subjectsin case group and 34 subjectsin control group met the inclusion criteria. The subjects, in case and
control groupswerecompared in termsof history of phototherapy and then duration of phototherapy, if they
had underwent thesame. Statistical analysiswasdoneusing Chi-squar eand t-test statistical methods.

Findings: Among the subjects, 26 cases (92.8%) and 20 controls (58.8%) had history of phototherapy (P-
value=0.002). M ean dur ation of photother apy in caseswas4.9 daysagainst 3.2daysin contr ol (P-value<0.0001).

Conclusion: Neonatal phototherapy and itsduration play arolein childhood asthma. Thereforeit isnecessary

totakethechildren under phototherapy only in specific casesand alsowith theleast duration.
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INTRODUCTION

Asthma is the most common chronic childhood
disease, involving five million children less than 18
yearsof agein USY 2. With regardsto existing records,
the disease prevalence and severity has increased in
thelast few years®*. So, identifying its epidemiologic
aspects is of importance to the health system.
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One out of 13 school-age children is afflicted with
asthma. The disease accounts for the most important
cause of physicians' office and emergency rooms
referrals, hospitalizations, and also school
absenteeism. From 1893 to 1980, the death rate due to
asthmahas doubl ed; resulting in 5500 deaths per year.
It has been suggested that various perinatal factors
such as route of delivery, maternal diseases, birth
weight and low gestational age play a role in the
incidence of asthmal.

Recently, phototherapy has been recognized as one
of the risk factors for the development of childhood
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asthma®. Approximately 60% of term and 80% of
preterm neonates experience neonatal icterus during
the first week of life for the treatment of which,
phototherapy or blood exchanges are employed.
Various complications such as dehydration, diarrhea,
rashes and depletion of vitamins (e.g. Riboflavin)
have been reported following phototherapy?.

In a Swedish study done in (2007), researchers
found a direct correlation between phototherapy for
neonatal icterus with childhood asthma®. Another
study from Japan suggests that icterus playsarolein
alleviating asthma symptoms®.

Phototherapy influences the neonate immune
system by directly effecting T-lymphocytes and
resulting consequently in disturbance of development
of the immune system. In theory, inhibition of T
lymphocyte function at the time of immune system
development during neonatal period may lead to
decreased transformation of the T helper 2 (Th,) to T
helper 1 (Th,) lymphocytes and thus to increased risk
of development of childhood asthma’.

As neonatal phototherapy has been postulated as a
risk factor for asthma and considering the existing
paradoxes and limited data on neonatal icterus and
childhood asthma in Iran and other countries, the
current study was been planned to investigate the
relationship between neonatal phototherapy and
childhood asthma in Kashan, Iran.

METHODS & MATERIALS

Thiswasan analytical case-controlled study carried
out on 28 children with asthma as case group and 34
children without asthma as control group. Diagnostic
criteria for childhood asthma were based on clinical
manifestations such as dyspnea, cough, and wheezing
along with spirometery (in children older than 5 years)
carried out by apediatric asthmaand allergy specialist.
The subjects were chosen from among 200 children
referred to asthmaand allergy clinic, Shahid Beheshti
Hospital, Kashan. Thirty four children without asthma
(control group), were chosen randomly from among
the children hospitalized in the pediatric ward after
complete group matching with case group. Inclusion
criteria included history of neonatal icterus, age
between 2 years to 12 years and absence of atopy in
both groups and al so absence of a history of asthmaor
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any other chronic respiratory disease in the control
group.

Patients who did not fulfill the above-mentioned
criteria were excluded from the study. Considering
that the prevalence of icterus in boys was higher than
in girls, children in both groups were matched for age
and sex; and also on the factors proposed by Sherif et
al®, Kiechl-Kohlendorfer et al® and Sears et al'® such
as, route of delivery (Caesarian section), nutrition
(powdered milk), and low birth weight (LBW). In
order to distinguish the independent effect of the
studied risk factor i.e. phototherapy, all children in
both groups were matched for these factors.

Children with a history of blood exchanges during
their neonatal period were excluded from the study as
those neonates with very high serum bilirubin levels
who undergo blood exchanges, tend to require shorter
periods of phototherapy, as their bilirubin levels drop
faster. Also, regarding therole of sepsisin preventing
childhood asthma'!, children with history of
hospitalization due to any reason but icterus were
excluded the study.

All the data were gathered from patients by means
of holistic questionnaire edited upon research
variables. Patient information extracted from data
sheets, were analyzed using appropriate abundance
tables upon study variables. Gathering the data, they
have been analyzed by means of SPSS#13 software
along with Kolmogrov-Smirnov test, t test, Leven
test, and Chi-Square test.

Table 2. Abundancedistribution of icteric children and

phototherapy

Photother apy Positive Negative Total
history groups (%) (%) (%)
Case 26 2 28

(92.8) (7.2) (100)
Control 20 14 34

(58.8) (41.2) (100)
Total 46 16 62

(74.2) (25.8) (100)
P-Value 0.002
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Table 1. abundancedistribution of studied children upon demographic variables

Variable Groups Case Control P-Value
Gender Male 16 19
(%) (57.1) (55.9) 0.563
Female 12 15
(%) (42.9) (44.2)
Route of delivery Normal vaginal delivery 15 20
(%) (53.6) (58.8) 0.798
Caesarian section 13 14
(%) (46.4) (41.2)
LBW Positive 3 4
(%) (10.7) (11.8) 0.61
Negative 25 30
(%) (89.3) (88.2)
Age (Mean) 6.33 6.34 0.99
total 28 34
(%) (100) (100)
Table 3. Abundance distribution of studied children and duration of photother apy
Phototherapy Number Mean Standard deviation Statistical analysis
duration (days) comparing both
groups groups
Case 26 4.9 13 0.001
Control 1.1 3.2 1.1
FINDINGS Mean duration of neonatal phototherapy was 4.9

The current study carried out on 28 children in case
group and 34 children in control group. Among the
study subjects, 57.1% of the cases and 55.9% of controls
were male (P-value=0.563). Among cases 46.4% and
41.2% of the controls were born through Caesarian
section (P-value=0.798). Also 10.7% of the cases and
11.8% of the controls were LBW (P-value=0.61). No
significant difference in age was found between the
two groups (P-value=0.99). (Table 1)

In case group 92.8% and in control group 58.8% of
children had received phototherapy and the difference
was significant (P-value=0.002). (Table 2)

days and 3.2 days in the case and control groups
respectively, the difference was statistically significant
(P-value<0.001). (Table 3)

CONCLUSION

Asthma is one of the most prevalent diseases
worldwide which has an increasing prevalence.
Although genetic factors play the most important role
in asthma, the increasing prevalence during last two
decades cannot be explained by genetic factors alone’.
Various factors, such as perinatal ones, play rolesin
triggering childhood asthma.
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Sherriff et al (2001) from Austria, suggested that
risk factors of childhood asthmainclude male gender,
birth date from April to December, delivery through
caesarian section, low maternal age and consuming
powder milk (supplementary milk)®. Kiechl-
Kohlendorfer et al (2000-2005) from Australia, found
male gender, civilization, history of neonatal
hospitalization, lack of breast feeding, parent smoking
after child birth, and LBW asrisk factors for asthma®.
Similarly, a Canadian study by Sears et al (1996),
concluded that risk factors for childhood asthma
include male gender, positive family history, and
maternal smoking?°.

Recently, relation of phototherapy in the causation
of asthma has been explored. Phototherapy is now
used universally in curing mild to moderate neonatal
icterus. Apart from acute complications of
phototherapy such asdiarrhea, skin rashes, electrolyte
disturbances, malnutrition and dehydrationl,
phototherapy also has some long term complications
such as DNA fragmentation and mutation'!. Other
hazards and complications of phototherapy include
potential and long term effects on endocrine system,
puberty and DNA repairing mechanisms in the
epidermis®. On the other hand, phototherapy affects
neonate immune system through direct influenceon T
lymphocytes; and consequently can lead to
disturbances of immune system development. In
theory, inhibition of T-lymphocyte function at the
time of immune system maturation during the neonatal
period may lead to decreased Th2 to Thl lymphocyte
transformation and thus to increase in the risks
involved in childhood asthma’.

Instudiescarried out in Sweden and other European
countries, it was concluded that birth time events such
as phototherapy result in an increase risk of
autoimmune diabetes'® 13, Therefore, since asthmais
also an autoimmune disorder, it is likely that similar
findings should hold true.'*

In the current study, it was concluded that history of
phototherapy due to neonatal icterus is significantly
more freguent in asthmatic children compared with
matched controls (92.8% against 58.8%, P-value=0.002).
Also mean duration of neonatal phototherapy inasthmatic
children with history of phototherapy was significantly
more than control group (4.9 in front of 3.2 days, P-
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value<0.001). Thus, it seemsthat phototherapy correlates
with childhood asthma.

Similar studies relating to this topic are relatively
few; only Aspberg et al (2007) in Sweden, pointed the
direct correlation between neonatal phototherapy and
childhood asthma®. Thus, further studies are necessary.

Inthe above-mentioned study, the effect of neonatal
icterus on childhood asthma has not been investigated.
Since the prevalence of icterus and phototherapy
among asthmatic subjects was higher than in controls,
it is not clear whether it is the neonatal icterus of the
phototherapy used in the management of the former
that leads to childhood asthma.

But in the current study, regarding positive history
of icterus in both groups, phototherapy has been
established as apotent risk factor in childhood asthma.
On the other hand, children in the case group have
undergone a longer duration of phototherapy (P-
value<0.001). Considering that phototherapy and its
duration in the case group were significantly more
than that in the control group, it is not clear whether
the phototherapy or its duration is the risk factor in
childhood asthma. Therefore, newer and further
studies are necessary.

Many studies suggest that phototherapy is effective
when serum bilirubin level is high and that low serum
bilirubin level may just lead to prolongation of
treatment duration. On the other hand, in recent years
it has been made clear that bilirubin has beneficial
antioxidant properties in neonates threatened by
oxygen toxicity; and has protective role against
diseases triggered due to oxidant factors such as
chronic lung disease in premature neonates (BPD),
retinopathy of prematurity (ROP), intra ventricular
hemorrhage (IVH), and periventricular leucomalecia
(PVL)15-18.

Therefore, it can beinferred from the current and
other recent studies, that through avoiding
aggressive treatment of high but safe serum bilirubin
levels, it is possible to prevent acute and long term
complications (e.g. asthma) and also to derive
benefit from anti-oxidant traits of bilirubin in
diseases induced by oxidant factors. An appropriate
solution to decrease the phototherapy duration also
needs to be identified.
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DISCUSSION

Phototherapy is one of the potent risk factors of
childhood asthma and also its duration has a role to
play. Phototherapy should be reserved only on selected
cases and with the shortest possible duration.
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