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Abstract. Glucose-6-phosphate dehydrogenase (G6PD) deficiency may cause severe hyperbi-
lirubinemia with bilirubin encephalopathy unless intervention is initiated. The aim of this study
was to assess the efficacy of clofibrate in full term G6PD deficient neonates with jaundice. A
randomized clinical trial study was performed in two groups of full term G6PD deficient jaun-
diced neonates (clofibrate treated group, n=21; control group, n=19). Infants in the clofibrate
group received a single oral dose of 100 mg/kg clofibrate, whereas control group received
nothing. Both groups were treated with phototherapy. Serum total and direct bilirubin levels
were measured at the onset of treatments, 16, 24 and 48 hours later. On enroliment, the mean
total serum bilirubin (TSB) level in the clofibrate treated group was 18.40 = 2.41 and in the
control group was 17.49 = 1.03 (p= 0.401). At 16, 24 and 48 hours of treatment, the mean
TSB in the clofibrate group were 15.2+1.9, 12.6+2.4, and 10.1+ 2.4 and in the control group
were 16.5+1.2, 13.3+2.2 and 11.4+2.4, respectively (p=0.047). At 48 hours, 7 (33%) cases in
the clofibrate group and one (5%) case in the control group were discharged with a TSB <10
mg/dl (p=0.031). No side effects were observed on serial examinations during hospitalization,
or on the 15t and 7™ days after discharge. The results show that clofibrate induces a faster
decline in serum total bilirubin level, a shorter duration of phototherapy, and hospitalization

with no side effects in full term G6PD deficient neonates with jaundice.

INTRODUCTION

Over the past 40 years, severe neonatal
jaundice and kernicterus have emerged as the
most important clinical manifestations of glu-
cose-6-phosphate dehydrogenase (G6PD) de-
ficiency and have been responsible for signifi-
cant neonatal morbidity and mortality in popu-
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lations of the Mediterranean littoral, the Middle
East, the Arabian Peninsula, Southeast Asia,
and Africa (Kappas et al, 2001). According to
the WHO world map of G6PD deficiency, there
is a 10-14.9% prevalence of G6PD deficiency
in Iran (WHO, 1989). In the neonate, hyperbi-
lirubinemia is usually due to increased produc-
tion, decreased elimination and increased in-
trahepatic circulation of bilirubin or a combi-
nation of them (Rubaltelli, 1998; Dennery,
2002).

The pathogenesis of hyperbilirubinemia
in approximately 30% of neonates affected
by glucose-6-phosphate dehydrogenase

557



SouTHEAST AsiaN J TRop Mep PusLic HEALTH

deficiency is not clear (lolascon et al, 1999).
In these neonates, decreased conjugations are
probably more important than hemolysis for
causing jaundice (Murki et al, 2005). Five to
10 percent of all newborns require interven-
tion for pathologic jaundice (Agrawal et al,
2001). Phototherapy is commonly used for the
treatment of neonatal jaundice, whereas ex-
change transfusion has an important role in the
treatment of hyperbilirubinemia of newborns in
order to prevent kernicterus (Weisz et al, 1996).

Despite our understanding of the enzy-
matic pathways leading to bilirubin production
and elimination, the role of some pharmaco-
logical agents like D-penicillamine, phenobar-
bital, metalloporphyrins and clofibrate may yet
prove to be useful in the prevention or treat-
ment of neonatal jaundice (Dennery, 2002). The
safety and efficacy of this therapy needs to
be confirmed prior to widespread use.

Clofibrate is an activator of peroxisome
proliferators activated receptors (PPARSs), and
thus it affects lipid metabolism (Bourget et al,
1995; Brun et al, 1999). This drug can also
increase bilirubin conjugation and excretion
(elimination of bilirubin) (Kutz et al, 1984). In a
double blind controlled study of infants with-
out ABO incompatibility, 47 infants treated with
a single oral dose of clofibrate demonstrated
significantly lower bilirubin levels after 16 hours
of treatment compared to 46 infants given corn
oil alone(Lindenbaum et al, 1981). Clofibrate
treatment also resulted in a shorter duration
of jaundice and a reduced use of phototherapy
in neonates with no risk factors for hemolytic
jaundice (Lindenbaum et al, 1981, 1985;
Mohammadzadeh et al, 2005). In this trial we
evaluated the effectiveness of oral clofibrate
in the treatment of hyperbilirubinemia in G6PD
deficient term neonates.

MATERIALS AND METHODS

From February 2006 through July 2007,
forty neonates with jaundice, admitted to the
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neonatal center of Amirkola Teaching Children
Hospital, Babol University of Medical Science
Iran, were enrolled in this study. This referral
children hospital serves people living in the three
cities located in the Province Mazanderan. The
ethics committee of our university approved the
study. After explanation of the purpose of our
study to the parents, informed consent was
obtained.

Inclusion criteria were G6PD deficient
jaundiced babies, delivered between the 38%
and 415t weeks of gestational age with a birth
weight of =2,500 g, born from an uncompli-
cated pregnancy, had a total serum bilirubin
(TSB) =15 and <20 mg/d| at >48 hours after
birth. All the babies drank their own mother’s
milk. Exclusion criteria were hemolytic disease
(Rh or ABO incompatibility), a positive
Coombs’ test, a conjugated bilirubin >1.5mg/
dl or 15% of total serum bilirubin, dehydra-
tion, infection (congenital or acquired), and a
history of phenobarbital intake by mother or
infant.

The clinical examination, birth weight,
sex, age and weight at enrollment, serial TSB,
direct bilirubin and duration of phototherapy
were recorded. Laboratory tests included a
complete blood count, reticulocyte count, se-
rum bilirubin level (total and direct), erythro-
cyte glucose-6-phosphate dehydrogenase
(G6PD) level, T, and TSH. Total and direct
serum bilirubin were estimated by the
Jendrassic Grof colorimetric method. Red cell
G6PD activity expressed as units/gram of he-
moglobin was determined with the use of the
Chem Enzyme (reagent kit and procedure).
The critical level for diagnosing G6PD defi-
ciency was <7.5 U/g of hemoglobin. Sample
size were calculated by using one type error
of 5%, a power test of 80%, a case group
variance (1.75)?, control group variance(1.5)?
and a difference between the mean bilirubin
levels in the two groups of 1.2 mg/dl.

The subjects were divided randomly into
two groups, the clofibrate group (n=21) and
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the control group (n=19). Infants in the clofi-
brate group received a single oral dose of clofi-
brate (100 mg/kg) whereas those in the con-
trol group received nothing. All neonates in
both groups received phototherapy. Each pho-
totherapy unit consisted of 4 special blue
lamps (made by Philips, Germany) and ad-
justed to 25 cm above the infant cot. Total
and direct serum bilirubin levels were deter-
mined at the beginning of treatment, at 16,
24 and 48 hours after phototherapy. Bilirubin
levels were measured until the TSB declined
to less than 10 mg/dl, the level at which pho-
totherapy was discontinued and the babies
were discharged. All infants in this study were
examined during hospitalization and 1 and 7
days after discharge from the hospital at the
outpatient clinic to evaluate for jaundice or any

side-effects of the drug.

Data were analyzed with SPSS version
13. Numerical variables were compared be-
tween the two groups using the t-test and
Fisher exact test. Outcomes of therapy were
compared using the chi-square test. P-values
of less than 0.05 were considered statistically
significant.

RESULTS

In the clofibrate group 21 neonates with a
mean birth weight of 3,195.2+ 403.7 g, and in
the control group 19 neonates with a mean birth
weight of 3,326.3+553.6 g were evaluated
(p>0.05). The demographic features and mean
total bilirubin levels at the time of enroliment in
these two groups are shown in Table 1.

Table 1
Demographics and bilirubin levels at enroliment in the control and clofibrate groups.
Demographic/ Plasma Control group Clofibrate group p-value
bilirubin level (n=19) (n=21)
Mean = SD Mean = SD
Weight at enrollment (g) 3,326.3 = 553.6 3,195.2 = 403.7 0.643
Age at enroliment (days) 4.37 = 1.77 5.81 = 2.54 0.362
Bilirubin at enrollment (mg/dl)
Total 17.49 = 1.03 18.40 = 2.41 0.199
Direct 0.77 + 0.16 0.80 = 0.20 0.158
Table 2

The mean plasma bilirubin level during treatment in the control and clofibrate groups.

Plasma bilirubin Control group Clofibrate group p-value
level (mg/dl) (n=19) (n=21)
Mean+SD Mean £SD
16t hr bilirubin
Total 165+ 1.2 152 +£1.9 0.019
Direct 0.694 + 0.131 0.676 = 0.117 0.74
24% hr bilirubin
Total 13.3+2.2 12624 0.026
Direct 0.62 = 0.09 0.57 =+ 0.09 0.24
48" hr bilirubin
Total 114+ 2.4 10.1+ 2.4 0.026
Direct 0.52 = 0.05 0.55 + 0.08 0.191
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The mean TSB in the Clofibrate group
was significantly lower than the control group
by 16, 24 and 48 hours of treatment (Table 2).
At the end of 48 hours, 7 (33%) neonates in
the clofibrate-treated group and 1 (5%) neo-
nate from the control group were discharged
(TSB<10mg/dl, p=0.031). On serial examina-
tions during hospitalization, and at 1 and 7
days after discharge from the hospital, no side
effects were seen. None of the neonates in
either group needed to be re-hospitalized af-
ter discharge.

DISCUSSION

In this study we found that clofibrate had
a significant effect on the reduction of total
serum bilirubin in severe neonatal jaundice
associated with glucose-6-phosphate dehy-
drogenase deficiency. The present study may
be the first clinical study which shows the
beneficial effects of this agent for reducing
bilirubin levels in jaundiced babies due to
G6PD deficiency and decreasing the hospital
stay in these neonates. Other investigators
have shown the efficacy of clofibrate and phe-
nobarbital in neonatal jaundice without any risk
factors such as Rh or ABO incompatibility or
G6PD deficiency (Caballero et al, 2001). The
results of our study emphasize the efficacy of
clofibrate in neonatal jaundice with the risk
factor as G6PD deficiency, a finding that has
not been reported previously. Other studies in
Iran and France have confirmed the benefit
effect of clofibrate for reducing of TSB in ba-
bies with no risk factors for hemolysis
(Lindenbaum et al, 1981; Mohammadzadeh
et al, 2005; Zahedpasha et al, 2007). In the
present study, administration of a single dose
of clofibrate was well tolerated and no side
effects were observed during our follow-up of
the infants up to 7 days after discharge from
the hospital. This finding is in agreement with
the work of Mohammadzadeh et al (2005) and
Bourget et al (1995) who demonstrated that a
single dose of 50-100 mg/kg of clofibrate was
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well tolerated with no side effects (Bourget
et al, 1995; Mohammadzadeh et al, 2005).

Clofibrate in adults when used as an
antilipidemic agent has some side effects such
as nausea, gastrointestinal disturbances, vom-
iting and loose stool. Other possible compli-
cations include muscle cramps, fatigue, pru-
ritus, and alopecia (Steiner et al, 1991). In the
neonatal study with a single dose of clofibrate
none of these side effects were reported
(Lindenbaum et al, 1981; Mohammadzadeh
et al, 2005). Similar to phenobarbital, clofibrate
increases bilirubin conjugation and excretion
as well as being a better enhancer of
glucuronosyl transferase induction causing
100% increase of hepatic bilirubin clearance
within 6 hours (Gabilan, 1998).

Phenobarbital has a long half-life and its
effects on severe jaundice are questionable
(Dennery, 2002). Phenobarbital also causes
drowsiness in neonates and may alter the oxi-
dation of bilirubin in the brain leading to worse
bilirubin toxicity (Hansen and Tommarello,
1998). Some new pharmacological agents are
also utilized in the prevention and treatment
of neonatal jaundice. Tin protoporphyrin and
Sn-mesoporphyrin are hemoxygenase inhibi-
tors used successfully either for prevention or
treatment of jaundice in neonates suffering
from glucose-6-phosphate dehydrogenase
deficiency in two randomized-sequentially
analyzed trials of term and near term infants,
however, it is not yet available outside research
protocols (Valaes et al, 1999; Kappas et al,
2001). In this study we found a single dose of
clofibrate caused a dramatic decrease in se-
rum total bilirubin and a shorter duration of
phototherapy and hospitalization with no side
effects in full term G6PD deficient neonates
with jaundice.
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