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Introduction
Neonatal jaundice is one of the prevalent 
and life‑threatening disorders in neonates.[1] 
Neonatal jaundice is prevalent among up to 
80% of premature infants and 60% of term 
infants.[2,3] This disease develops during 
the first few days of birth and is caused by 
several factors such as uridine diphosphate 
glucuronosyltransferase 1A1  (UGT1A1), 
polymorphism, low birth weight, small for 
gestational age, neonatal sepsis, hematoma 
absorption, maternal‑fetal ABO blood 
group incompatibility, metabolic diseases, 
liver diseases, etc.[4] If it isn’t treated in 
due time, it will result in dangerous and 
sometimes permanent complications such 
as neurological disorders, cerebral palsy, 
auditory nerve damage, chore athetoid, and 
bilirubin encephalopathy,[5,6] and interferes 
with maternal‑infant emotional interaction 
and breastfeeding.[7] Additionally, this 
multi‑risk factor disease is considered 
as a reason for most cases of newborn 
hospitalization imposing significant health 
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Abstract
Background: Neonatal jaundice is a prevalent disease that causes many complications, including 
kernicterus and even death. Previous studies have shown that clofibrate as an aryloxy isobutyric 
acid derivate can be effectively applied for the treatment of neonatal jaundice. Thus, this review was 
carried out to investigate the effects and mechanism of action of clofibrate on neonatal jaundice. 
Methods: The keywords such as “Clofibrate” in combination with “Neonatal jaundice” or “Neonatal 
hyperbilirubinemia” or “Newborn Jaundice” were used to search for relevant publications indexed 
in the Institute for Scientific Information  (ISI), Scopus, PubMed, and Google Scholar databases. 
Finally, after reviewing the studies, 24 papers were included in this study. Results: Results showed 
that the processes of albumin‑bound bilirubin transfer to the hepatocytes, hepatic uptake, and storage 
via ligandin, hepatic conjugation via uridine diphosphate glucuronosyltransferase 1A1  (UGT1A1), 
conjugation into the bile via MRP2 represent the main action mechanism of clofibrate that turns it 
into the bilirubin conjugates and expels it from the bile. Besides, clofibrate has been shown to reduce 
the level of Total Serum Bilirubin  (TSB) in infants even at a dosage of 25 mg/kg without leaving 
side effects. Conclusions: The results of this review revealed that clofibrate effectively reduces TSB 
in short‑term usage and can even have a promising effect at the dosage of 25 mg/kg in full‑term 
infants. Most studies have shown this property over a short period in term infants, and there is no 
evidence about long‑term usage in this regard.
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burdens in low‑income and middle‑income 
countries.[8]

The main mechanism of jaundice is 
based on the imbalance between bilirubin 
production and conjugation. Bilirubin 
in the form of unconjugated bilirubin is 
transferred in the blood. The liver changes 
bilirubin into a conjugated form which is 
expelled from the body along with bile.[9] 
Very high levels of unconjugated bilirubin 
can cause kernicterus and consequently 
neurotoxic complications like cerebral palsy 
and deafness.[10,11] So if the jaundice is not 
treated properly as soon as possible, then it 
causes a lot of complications.[1] Currently, 
various treatments are applied for the 
treatment of neonatal jaundice in medical 
settings among which phototherapy is the 
mainstay of these methods.[12] Although, 
phototherapy has low complications in 
short‑term treatment, it causes squints 
and abnormal developmental performance 
in newborns,[13] interference with 
maternal‑infant interaction, imbalance 
in thermal environment and water loss, 
electrolyte disturbance hypocalcemia, the 
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disorder of circadian rhythms, as well as the development 
of the bronze baby syndrome.[14‑16] Besides, the health care 
providers must consider a set of items such as different 
wavelengths, total doses, intensities, and commencement 
threshold for achieving the best effectiveness and safety.[17] 
Therefore, in addition to the phototherapy administered, 
as the current treatment to reduce the complications and 
treatment duration, other treatments, such as medication 
therapy should be considered. Therefore, the increasing 
desire to use drugs has been developed as an adjunct 
therapy. On the other hand, there is limited strong 
evidence about the use of pharmacotherapy such as 
clofibrate, human albumin, intravenous immunoglobulin, 
herbal therapy, ursodeoxycholic acid, and phenobarbital 
treatment in neonatal jaundice.[12,18‑21] Clofibrate is an 
aryloxyisobutyric acid derivative used in the treatment 
of hypertriglyceridemia and dyslipidemia.[13] However, 
previous studies showed that clofibrate is effective in the 
treatment of neonatal jaundice.[14,22] Therefore, this study 
was conducted to investigate the effects and mechanism of 
clofibrate action on neonatal jaundice.

Materials and Methods
To conduct this study, the keywords of interest were 
searched using EndNote software. The keywords included 
“Clofibrate” in combination with “Neonatal jaundice” or 
“Neonatal hyperbilirubinemia” or “Newborn Jaundice” 
that were used to search for relevant publications indexed 

in the Institute for Scientific Information  (ISI), Scopus, 
and PubMed databases.  (For ISI and PubMed databases, 
keywords were searched by EndNote software.)

Given the insufficiency of the studies in the ISI and 
PubMed databases, the Google scholar database was 
searched. Among 862 results obtained concerning the 
mentioned keywords, 6 papers  (except duplications) 
were added to the bank of the study. A  standard form 
was designed consisting of items such as author, the 
title or purpose of the study, intervention, gestational 
age, birth weight, age at enrolment  (day), Total Serum 
Bilirubin  (TSB) at admission, clofibrate dosage  (mg/kg), 
side effects (at hospitalization period and follow‑up), 
outcomes  (including the mean TSB, duration of 
phototherapy, and duration of hospitalization), journal 
name and article number. The full text of the papers 
matched the purpose of the study was recorded in the form 
and entered into the study with agreement of co‑authors. 
A  search was conducted by two separate researchers. The 
inclusion criteria were clinical trials performed on neonatal 
jaundice, as well as the studies that showed positive effects 
on neonatal jaundice. The papers which had non‑positive 
effects, full texts of which were not accessible, review 
papers, non‑English or non‑Persian language papers, and 
those which were not related to the aim of this study 
were excluded after all the authors reached an agreement. 
Finally, 24 papers were included in the study [Figure 1].

For quality assessment, the protocol of RCTs was 
considered and the methodological quality of the primary 

A total of 1090 papers were retrieved
from electronic databases

1030 papers were excluded as they
were duplicates or out of scope

60 candidate papers were retrieved
for initial evaluation 

52 papers were considered
for inclusion 

8 papers were excluded as they
were written in other languages

28 papers were excluded as they did not have the
data of interest and were unavailable in full text

24 papers with complete data wereD
ncluded in the final analysis

Figure 1: Flowchart of the study design (This flowchart illustrates how the 
papers were selected for final analysis.)
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Figure 2: Bilirubin clearance mechanism of clofibrate in the liver
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studies was assessed including research design, study 
sample, participation rates, sources of bias, data collection, 
follow‑up or attrition rates, and data analysis. The studies 
with the minimum clinical trials requirements were 
included in the study.

Results
Finally, 24 papers were found to meet the inclusion criteria 
and were selected for the study. Most important variables 
influencing the outcome of the studies and clofibrate 
treatment are presented in Table 1.

Discussion
This study was conducted to investigate the effects and 
action mechanism of clofibrate on neonatal jaundice. 
Clofibrate modulates the gene involved in lipid 
homeostasis[44] and as an aryloxyisobutyric acid derivate 
can stimulate peroxisomeproliferator‑activated receptors, 
as a result of which the conjugation with glucuronic 
acid is catalyzed by UGT1A1.[45,46] Eventually, bilirubin 
conjugates are excreted into the bile through the canalicular 
ATP‑dependent transporter MRP2. Taken together, clofibrate 
increases the excretion of albumin‑bound bilirubin through 
enhancing the enzymatic steps in hepatocytes[47] [Figure 2].

Besides, clofibrate increases the stimulation of 
glucuronosyltransferase and augments bilirubin 
conjugation and excretion, causing a significant increase 
in the bilirubin clearance and reduction of unconjugated 
hyperbilirubinemia.[48] Therefore, these changes also 
reduce the duration of phototherapy and hospitalization 
in neonates and diminish the complications attributed to 
them. Although clofibrate acts as an antilipidemic drug 
and causes several complications  (such as vomiting, 
nausea, gastrointestinal problems, loose stools, leucopenia, 
transient cholestasis, muscle cramping, fatigue, pruritus, 
alopecia, renal failure, abnormal liver function)[16,49‑54] the 
reviewed studies showed that, the dose of 25‑100 mg/kg 
and short‑time administration of clofibrate has not exerted 
any complication during the treatment and follow‑up 
periods. Lipid and unconjugated bilirubin can conjoint 
each other and bond to the albumin. Therefore, changes 
in bilirubin amounts must be adjusted by considering the 
lipid profile alteration. In this regard, lipids are one of the 
most important macronutrients, which are necessary for 
cell growth and development in newborns, so the long‑term 
administration of clofibrate can impair organ development 
and growth.[55,56]

In the reviewed studies, complications were mostly 
evaluated by clinical observations which could be 
considered as a limitation of the clinical studies. Thus, it is 
recommended to perform laboratory tests and biochemistry 
examinations (according to the side effects) in future studies to 
obtain more valuable results. A high degree of heterogeneity 
among the trials resulted from different TSB levels at baseline, 
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limitation in geological regions (the majority of the trials 
were carried out in Asia which conceals the effects of genetic 
factors), lack of using the placebo, and consequently lack 
of blinding in the control group and unclear allocation was 
among other limitations of the reviewed studies. On the other 
hand, hemolytic disease  (ABO incompatibility of Rh) and 
congenital anomaly of infants were considered as exclusion 
criteria or there was rare number of studies conducted in this 
area. Therefore, conducting such studies can indicate clear 
results and address its optimal therapeutic dose in infants 
with hemolytic diseases.[57]

Conclusion
The results of this review revealed that clofibrate effectively 
reduces TSB in short‑term usage and can even have a 
promising effect at the dosage of 25 mg/kg in full‑term 
infants. Larger RCTs  (complying with all principles of 
the design) along with longer follow‑up and considering 
hemolytic disease and blood transfusion are needed to 
elaborate more on the issue.
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