[Downloaded free from http://www.ijpvmjournal.net on Wednesday, January 23, 2019, IP: 176.102.244.43]

- Review Article

Effect of Vitamin D on Non-Alcoholic Fatty Liver Disease: A Systematic
Review of Randomized Controlled Clinical Trials

Abstract

New evidence suggests that low serum Vitamin D may cause nonalcoholic fatty liver
disease (NAFLD). Hypovitaminosis D is associated with the severity and incidence of NAFLD. The
objective of this study was to conduct a systematic review on randomized controlled trials (RCTs)
assessing the effect of Vitamin D on serum metabolic profile among NAFLD patients. Databases
including PubMed, Institute for Scientific Information Web of Science, Scopus, and Google
Scholar were searched up to November 2016. RCTs which studied Vitamin D effect on metabolic
profiles and liver function, and conducted among adults were included. Six articles were eligible
to be considered in this systematic review. According to the result, Vitamin D supplementation
might improve lipid profile and inflammatory mediators when compared with placebo. No article
indicated significant effect of Vitamin D on liver enzymes except one article which revealed that
Vitamin D together with calcium carbonate can reduce liver enzymes. Vitamin D supplementation
may not improve anthropometric measures and glycemic index variables among patients with
NAFLD. Vitamin D supplement might improve NAFLD symptoms, especially inflammatory
mediators. More RCTs in different parts of world with different forms and doses of Vitamin D are

necessary.
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Introduction

Nonalcoholic fatty liver disease (NAFLD)
is considered as the most common cause
of liver disease.!. NAFLD has a broad
spectrum of diseases that vary from
nonalcoholic steatohepatitis (NASH) to
fibrosis and cirrhosis.’). The prevalence
of NAFLD in the general population is
20%, but in patients with type 2 diabetes,
it is 90%.%% During the last decades,
different pharmacological and nutraceutical
interventions for the treatment of NAFLD
were assessed, but none indicated significant
results; therefore, no medically approved
medicine for NAFLD is available.] Due
to the fact that obesity causes inflammation
and insulin resistance which are the main
causes of NAFLD, weight reduction is
considered as a standard treatment for this
disease.

New evidence suggested that low serum
Vitamin D may cause metabolic diseases!®*
and NAFLD.”! Hypovitaminosis D is
associated with the severity® and incidence
of NAFLD among patients who have
normal liver enzymes.!'” According to the
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result of a recent meta-analysis, patients
with NAFLD have a 26% additional risk
for Vitamin D deficiency as compared to
controls.["]

Vitamin D  through  Vitamin D
receptor (VDR) can affect the liver. VDR
exists in hepatic cells, and its expression
can reduce inflammation in chronic hepatic
diseases.'?! In vitro studies indicated that
VDR by the enhancement of glucose
transporter-4 muscular expression and
modulation of free fatty acids (FFAs)
increased insulin sensitivity.'¥  Vitamin
D also has antifibrotic, antiproliferative,
and anti-inflammatory effects on the
liver.'  Furthermore, Vitamin D can
reduce the concentration of cytokeratin 18
apoptotic fragment M30 as a marker of
hepatic damage.!'>1%]

Moreover, some articles indicated
that low  concentration of  serum
25-hydroxyvitamin D (25(OH)D) enhances
the body, which is a risk factor for hepatic
steatosis.”) Animal studies have shown
that high level of calcium can reduce body
weight through the reduction of fatty acid
synthesize and the enhancement of lipolysis.
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All these effects make Vitamin D a promising supplement
for the treatment of NAFLD by the inhibition of lipid
accumulation in liver cells. Studies that assessed the effects
of Vitamin D on NAFLD have controversies. Therefore,
through a systematic review, the authors proposed to
assess the effectiveness of Vitamin D in the treatment of
NAFLD.

Methods

Systematic search was performed up to July 2016
by searching databases, including PubMed, Institute
for Scientific Information Web of Science, Scopus,

and Google Scholar. A combination of two groups
of MeSH and non-MeSH terms was used. These
terms  included: (1) “Vitamin D,”  “calcitriol,”
“Cholecalciferol,” “Vitamin D 3,” “Cholecalciferols,”
“Cholecalciferol,”  “l  alpha,  25-Dihydroxyvitamin
D3, “alpha, 25-Dihydroxyvitamin D3, 17, “I,
25-Dihydroxyvitamin D3,” “D3, 1, 25-Dihydroxyvitamin,”
“1 alpha, 25-Dihydroxycholecalciferol,” “1
alpha, 25 Dihydroxycholecalciferol,” “1,
25-Dihydroxycholecalciferol,” and (2) “Non-alcoholic
Fatty Liver Disease,” “Non alcoholic Fatty Liver Disease,”
“NAFLD,” “Nonalcoholic Fatty Liver Disease,” “Fatty
Liver, Nonalcoholic,” “Liver, Nonalcoholic Fatty,”
“Nonalcoholic Fatty Liver,” “Nonalcoholic Steatohepatitis,”
“Steatohepatitides, Nonalcoholic,” and “Steatohepatitis.”
To search the exact expression or terms, quotation marks
were used; to locate a group of search terms, parentheses
were used; and asterisks were used to search all the
words derived from one key word, respectively. Boolean
operators (AND and OR) were used for designing the
search strategy. The search was performed without any
limitation on language, publication time, and study design.
Software endnote version X6 was used for managing the
search results.

To find relevant articles, title and/or the abstract of all
articles were screened. Furthermore, reference lists of
all found articles were searched to find further relevant
articles. Discrepancies were solved by a group discussion.

Inclusion criteria

Articles were considered in our review only if they satisfied
the following criteria: (1) original article; (2) designed as a
controlled trial; (3) conducted on a human of age 18 years
or more; (4) used Vitamin D for intervention; (5) study
outcomes: fatty liver enzyme, lipid profile, anthropometric
index, and glycemic index; and (6) intervention or control
group did not receive any food or supplement.

Exclusion criteria

Articles were excluded if they had one of the exclusion
criteria such as (1) articles with unclear table or not
reporting values for leptin; (2) used Vitamin D in the
control group; (3) used other supplements beside Vitamin D

2

in the intervention group; and (4) took Vitamin D through
diet.

Data extraction

The primary extracted data was the efficacy of Vitamin
D in NAFLD including (a) lipid profile: Low-density
lipoprotein  (LDL), high-density lipoprotein (HDL),
triacylglycerol  (TG), and total cholesterol (TC);
(b) anthropometric variables: body weight, body mass
index (BMI), fat mass, waist-to-hip ratio (WHR),
waist circumference (WC); (c¢) glycemic index:
insulin, fasting blood sugar (FBS), homeostatic model
assessment-insulin resistance (HOMA-IR); and (d) liver
enzyme: alanine aminotransferase (ALT) and aspartate
aminotransferase (AST). The secondary data was first
author’s name, publication year, study location, sample
size in each group, gender, age, disease, type of placebo,
and intervention duration. Any disagreement was solved
by group discussion and unclear data was clarified by
contacting the corresponding author.

Quality assessment

Assessing the risk of bias for articles was performed by
Cochrane collaboration’s tool.l'”? The bias of six trials in the
study and outcome level were assessed with the following
criteria: random sequence generation, allocation concealment,
blinding of the examiner and/or patient, blinding of outcome
assessment, incomplete data outcome, selective outcome
reporting, and other sources of bias [Figure 1]. Each article
was rated “low,” “high,” and “unclear.” “Low” risk meant
performing appropriate blinding and random method. “High”
risk referred to no blinding, no allocation concealment,
and incorrect random method. “Unclear” referred to no
description in the text to assess risk.

Results
Database search

The initial database search retrieved 672 articles. After
removing duplicate articles, 322 were left. By reading
titles and abstracts, 315 articles were removed and 8 were
selected. Six articles fulfilled the criteria for inclusion(!*!*-2*
and two were removed due to the following reasons: using
other food supplements beside Vitamin DP?¥ and not having
control group™ [Figure 1].

Characteristics of included studies

Among the six included articles, one trial was only on
type 2 diabetic patients diagnosed with NAFLD. In four
trials, Vitamin D was administrated at a dose of 50000 TU
every week and 2 weeks, in one trial, 2000 IU/day, and in
other trial, 25 pg/day. Intervention duration lasted from 6
to 24 weeks. In all the studies, the participants were asked
to maintain their usual lifestyle and habitual dietary intake.
Participants in the trials were adults and studies were
conducted on both men and women [Table 1].
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Articles identified through
database search:
n=672

A\ 4

Remaining article after
duplicated removed

n=323
P
315 articles excluded after
reading title/abstract
A4 \
Full text studies
assessed for eligibility / \
n=8
—> Studies with other food
supplements beside
vitamin D n=1124
Studies without control
A4 group n=129
Studies included in
systematic review:

n=611019-23] K /

Figure 1: Study selection process

Quality of the included studies

The quality of the included studies is from moderate-to-high
quality according to the Cochrane risk of bias assessment
tool. The summary of quality assessment domains of
included studies is shown in Figure 2.

Anthropometric variables

Out of six eligible studies, five reported on BMI!0-20-23]
and three reported on WC,1%?23! fat mass, weight, and
WHR.E21 Overall, 270 participants were assessed on
BMI (range, 26-73) and 154 were assessed on fat mass,
weight, and WHR (range, 26-73) and 134 were assessed
on WC (range, 26-55). Intervention duration lasted for
1024 weeks for BMI, 12-16 weeks for fat mass, weight,
and WHR, and 16-24 weeks for WC. All the trials were
on obese participants with BMI >30. The study design
was randomized, double-blind, placebo-controlled trial
for all articles. Vitamin D supplement for WC was in
cholecalciferol form, but for other anthropometric variables,
it was in both calcitriol and cholecalciferol form.

In one study by Barchetta et al.,' type 2 diabetic patients
with NFLD took 2000 IU/day Vitamin D for 24 weeks.
In this randomized, double-blind, placebo-controlled trial,
Vitamin D could not reduce WC and BMI. Foroughi
et al.® indicated that taking 50000 IU/week Vitamin D
could not change BMI. In this study, patients with NAFLD
took Vitamin D supplement at dose of 50000 IU/week for
10 weeks. The authors measured BMI before and after
intervention and their results revealed that Vitamin D
did not change BMI significantly in comparison with the
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Figure 2: Risk of bias assessment for RCTs

control group. In another double-blind placebo-controlled
trial by Sharifi et al.,*! the result of taking Vitamin D
supplementation was reported on men and women separately.
Patients with NAFLD took 50000 IU Vitamin D3 every
14 days for 16 weeks. At the end of the study, within- and
between-group comparisons for each subgroup of men and
women for weight, body fat percentage, and BMI was not
significant. However, decreases in BMI, WC, and weight
were more pronounced among men in the Vitamin D group.
Taking 25 ug calcitriol/day for 12 weeks decreased WHR
among NAFLD patients, but fat mass, weight, and BMI
did not change significantly.?"! In another trial by Sharifi
et al.” it was indicated that 50000 Vitamin D3 every
15 days for 16 weeks could not change fat mass, weight,
BMI, WC, and WHR.

Lipid profile variables

Out of the 6 selected RCTs, four studies measured
TGl10-2021.23] and three measured low-density
cholesterol (LDL-c), high-density cholesterol (HDL-c),
and TC.[°2131 Totally, 277 patients with NAFLD were
enrolled in these studies. Two studies had intervention
duration >16;'"%1 in these studies, Vitamin D dose was
2000 IU/day and 50,000 IU every 14 days. In one trial with
duration of 24 weeks, 55 patients (female = 20, male = 35)
with type 2 diabetic and NAFLD were allocated to
intervention and placebo groups.l'” Participants in the
intervention group took 2000 IU/day cholecalciferol.
Their results after 24 weeks indicated no significant
effect on LDL, HDL, TG, and TC. Another study with
duration >16 weeks revealed reduced effect of Vitamin
D on TC among male and female and LDL-c among
female.”® In this double-blind placebo-controlled study,
57 NAFLD patients were allocated to intervention group
to receive 50,000 IU Vitamin D3 every 14 days for
16 weeks (n = 27, male = 13 and female = 14), or placebo
group (n = 26, male = 13 and female = 13). The authors
reported Vitamin D effect separately on men and women,
and they believed that Vitamin D may respond differently
among men and women regarding lipid profile.
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Table 1: Randomized controlled trial studies included in the systematic review and meta-analysis

First author  Subjects and Age Study design Duration Intervention Control Subjects Jadad Results
(year), country gender (week) score
Barchetta, n=55 57.4+10.7* Randomized, 24 Cholecalciferol Not Type 2 2 There were not
Ttaly!! Female=20 double-blind, (2000 TU/day) mention diabetic any significant
Male=35 placebo- patients with differences in
controlled trial NAFLD anthropometric and
metabolic variables
Foroughi, n=60 48.5+4.8 Randomized 10 50,000 IU Not Nonalcoholic Anthropometric and
Iran" Female=31 double-blind Vitamin D mention fatty liver metabolic variables
Male=29 placebo- every week patients did not change
controlled significantly, but TG
clinical trial and CRP decreased
significantly in
intervention group
Foroughi, n=60 46.7+5.1 Randomized 6 50,000 IU Not Nonalcoholic FBS and HOMA-IR
[ran™! Female=31 double-blind Vitamin D mention fatty liver decreased in the
Male=29 placebo- every week patients intervention group
controlled compared to the
clinical trial control group
Lorvand Amiri, n=73 44+10.8 Randomized, 12 25 nug Not Nonalcoholic FBS, WHR,
Iran! Female=34.3% placebo- calcitriol/day  mention fatty liver HOMA-IR,
) controlled, patients TG, ALT, and
Male: 64.7% double-blind AST decreased
clinical trial significantly and
HDL increased
significantly
Sharifi, Iran®!  n=26 31-48  Double-blind 16 50,000 IU Not NAFLD TC, LDL-C, and
Male=0 placebo- vitamin D3 mention CRP decreased
Female=27 controlled every 14 days .51gn1ﬁcar.1tly in
study intervention group
but other metabolic
variables and
anthropometric
measures did not
change significantly
Sharifi, Iran®!  n=26 31-48  Double-blind 16 50,000 IU Not NAFLD TC decreased
Male=26 placebo- vitamin D3 mention significantly in
controlled every 14 days intervention group
Female=0 study ” g but other met%lbolic
variables and
anthropometric
measures did
not change
significantly
Sharifi, Iran??  n=53 40.33+8.65 Double-blind, 16 50,000 TU Not NAFLD MDA decreased
Female=26 randomized- vitamin D3 mention significantly and
Male=27 controlled every 14 days CRP indicated near
design significant changes

in intervention
group

*Mean+SD. TC=Total cholesterol, LDL-C=Low-density lipoprotein cholesterol, TG=Triglycerides, HDL=High-density lipoprotein,
CRP=C-reactive protein, MDA=Malondialdehyde, WHR=Waist-hip ratio, FBS=Fasting blood sugar, HOMA-IR=Homeostatic model
assessment-insulin resistance, ALT=Alanine aminotransferase, AST=Aspartate aminotransferase, NAFLD=Nonalcoholic fatty liver disease,
SD=Standard deviation

In the study of Lorvand Amiri ef al.,”! Vitamin D was
used in the form of calcitriol. Participants were assigned
(n = 37), calcium carbonate + Vitamin D
25 ug calcitriol (n = 37), and placebo (n = 36) groups.

to Vitamin D

4

After 12-week intervention, there was significant difference
in HDL-c and TG between the three groups. Calcium
carbonate with Vitamin D showed a significant increase in
HDL levels in comparison with calcitriol group. A study
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by Foroughi et al.?" assessed Vitamin D effect on TG as a
cardiometabolic biomarker. This randomized, double-blind,
placebo-controlled clinical trial involved 60 patients with
NAFLD, allocated equally to two Vitamin D and placebo
groups. During 10 weeks, participants in the Vitamin
D group received 50,000 IU Vitamin D weekly. After
10 weeks, significant decrease in TG was seen in Vitamin
D group when compared with baseline values.

Liver enzymes

In total, five studies!'®?2* a ssessed the e ffect o f Vitamin D

on liver enzymes. Five studies reported ALT and AST; one
study reported ALT, AST, and alkaline phosphatase (ALP)??
and one reported on gamma-glutamyltransferase (y-GT), ALT,
and AST.' Overall, 293 patients (ranging from 52 to 73)
were assessed on ALT and AST, 53 patients on ALT, AST,

ALP, and 55 patients on y-GT, ALT, and AST. The study
duration lasted for 10-24 weeks. Vitamin D dose ranged
from 25 ug/day in the form of calcitriol to 50000 IU in the
form of cholecalciferol every 2 weeks. Two studies which
used 50000 IU Vitamin D every 14 days for 16 weeks
did not show any significant effects on liver enzymes.?>%!

Both studies were performed by Sharifi ef al., in one study,
Vitamin D effect on liver damage was assessed by measuring
ALT, AST,”! and in the other study, in addition to ALT and
AST, ALP was measured.? In these studies, Vitamin D
supplement could not change any of the liver enzymes. In a
study by Barchetta et al.l'% using Vitamin D3 (2000 1U/day)
for a long duration (24 weeks) could not change the result of
two previous studies. In another study by Foroughi et al.,”
50,000 IU/week Vitamin D could not change liver enzyme.
In this study, participants with NAFLD took Vitamin D every
week for 10 weeks, but after 10 weeks, their result on liver
enzymes (ALT, AST) was still nonsignificant. In a study by
Lorvand Amiri et al.,*V taking 25 pg/day Vitamin D with
500 mg calcium carbonate and without calcium carbonate
could decrease ALT and AST when compared with the
placebo. According to their result, Vitamin D with calcium
carbonate was more effective in liver enzyme reduction in
comparison with Vitamin D alone.

Glycemic Index

Out of six selected articles, 5 reported Vitamin D effect on
HOMA-IR,[1%1221 4 assessed Vitamin D effect on fasting
blood sugar (FBS),['%!2133] and 3 measured insulin.l'%%21
In total, 293 patients were assessed on HOMA-IR, 241 on
FBS, and 188 on insulin.

Among all the articles, one reported significant reduction
in FBS, insulin, and HOMA-IRP?Y and one indicated
marginally significant reduction in FBS and HOMA-IR.!'!
Other studies revealed nonsignificant effect of Vitamin D on
the glycemic index. In a study by Lorvand Amiri et al.,*"
25 ug/day calcitriol for 16 weeks could decrease FBS,
insulin, and HOMA-IR, while in other studies with same
duration, 50,000 IU Vitamin D3 every 14 days
could

International Journal of Preventive Medicine 2019, 10:14

not change HOMA-IR and FBS. In Barchetta et al. '™
study, intervention duration was 24 weeks and Vitamin
D3 dose was 2000 IU/day. In this study, after 24 weeks,
there was no significant change in FBS, insulin, and
HOMA-IR. In Fouroughi’s study,'”? sixty patients with
NAFLD were enrolled in the intervention (n = 30, Vitamin
D3 50000 IU/week) and placebo groups (rn = 30). Patients
took Vitamin D supplements or placebo every week for
6 weeks. Their result at the end of the study revealed
marginally significant changes in FBS and HOMA-IR.

Inflammatory Mediators

Four studies measured Vitamin D effect on C-reactive
protein (CRP)!10222231 a5 a variable for assessing
anti-inflammatory effect of Vitamin D and one study
measured both tumor necrosis factor-ao (TNF-o) and
CRP.?2 Three studies indicated significant reduction in
CRP after taking Vitamin DP%?2%1 and one study did not
indicate any significant effect.'” In total, 220 participants
were assessed on CRP and 55 were assessed on TNF-o.
Intervention duration lasted for 10-24 weeks. In a
double-blind, randomized-controlled study by Sharifi
et al.,”? anti-inflammatory effect of vitamin was
indicated by CRP reduction. In this study, 53 NAFLD
patients (female = 26 male = 27) were assigned to
intervention (n = 27) and placebo (n = 26) groups.
Participants in the intervention group took 50,000 IU
Vitamin D3 every 14 days. For assessment of Vitamin D
effect on inflammation, CRP and TNF-o were measured
before and after the intervention. Their result indicated that
after 16 weeks of intervention, TNF-a did not change, but
CRP decreased significantly.

In another study by Sharifi er /., taking 50,000 TU
Vitamin D for 16 weeks significantly reduced CRP in
women, but results among men were nonsignificant.
Participants with NAFLD were randomly assigned to
take one pearl of Vitamin D consisting of 50,000 IU
Vitamin D3 (n = 27, 13 males and 14 females) or a
placebo (n = 26, 13 males and 13 females) every 14 days
for 16 weeks. Data analysis separately between men
and women showed different effects of Vitamin D on
CRP among male and female. In another randomized,
double-blind placebo-controlled clinical trial by Foroughi
et al.,” anti-inflammatory effect of Vitamin D was indicated
by CRP reduction. NAFLD patients were assigned to
Vitamin D (n = 30 one pearl of Vitamin D consisting of
50,000 IU Vitamin D every week for 10 weeks) and placebo
groups (n = 30). After 10 weeks, there was a significant
reduction in CRP concentration. Although there was a long
intervention duration in Barchetta et al.,l'” study, taking daily
2000 IU Vitamin D for 24 weeks could not reduce CRP.

Discussion

In the present systematic review, it was found that Vitamin
D supplementation might improve lipid profile and

5
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inflammatory mediators when compared with placebo.
No article indicated significant effect of Vitamin D on
liver enzymes except one which revealed that Vitamin D
together with calcium carbonate can reduce liver enzymes.
It was also found that Vitamin D supplementation may
not improve anthropometric measures and glycemic index
variables among patients with NAFLD.

According to the result of recent systematic reviews
and meta-analysis on cross-sectional and case—control
studies, patients with NAFLD had significantly lower
levels of 25(OH)D than controls.''*! Scientists believe
that lower levels of 25(OH)D in patients with NAFLD
might contribute to the progression of NAFLD. The exact
mechanism of Vitamin D deficiency and NAFLD is not
fully indicated.

One animal study indicated that feeding obese rats
with a Vitamin D-deficient Western diet can deteriorate
the progress of NAFLD. Authors suggested that the
enhancement of inflammation might cause the progress
of NAFLD.?" Another animal study revealed that
increasing serum 25(OH)D levels by phototherapy can
inhibit the development of NAFLD in rat models by the
reduction of hepatocyte inflammation, apoptosis, and
fibrosis.?®! Furthermore, Vitamin D, through its effect on
peroxisome proliferator-activated receptor, can modulate
FFA metabolism, thereby Vitamin D reduces FFA-induced
insulin resistance in bloodstream. Hence, Vitamin D
deficiency due to FFAs enhancements in bloodstream
and hepatocytes can deteriorate the progression of
NAFLD.I'! The result of our systematic review might
prove this hypothesis. Out of the four studies that measured
Vitamin D effect on inflammatory mediators, three indicated
significant reduction in inflammation. In a study by
Barchetta et al.,l' using 2000 1U/day cholecalciferol could
not change inflammatory mediators. Participants in this trial
were type 2 diabetic patients with NAFLD, while other
studies were on NAFLD patients without other diseases.
Different study population may cause nonsignificant effect
of Vitamin D on inflammatory mediators.

New evidence revealed that Vitamin D can prevent hepatic
stellate cell (HSC) activation which increases cellular
transformation and proliferation.*”’ Animal study showed
that Vitamin D effect on HSC proliferation is associated
with antifibrotic effects.? One in vitro study also indicated
the inhibition of HSCs activity by Vitamin D even
with FFAs enhancement.'Y The expression of VDR in
inflammatory cells of liver biopsies was determined among
patients with NASH and result showed polymorphism of
VDR gene, which showed that Vitamin D synthesis and
activation might be associated with the status of Vitamin
D and NAFLD development.?'*? In a study by Lorvand
Amiri et al.,”Y using Vitamin D in the form of calcitriol
was more effective in comparison with other studies that
used Vitamin D in the form of cholecalciferol. Out of five

studies that assessed Vitamin D effect on liver enzymes,
only that of Lorvand Amiri et al., indicated that Vitamin D
supplement can reduce liver enzymes. Using Vitamin D in
active form might cause useful effect of Vitamin D on liver
enzymes.

Obesity can be considered as a risk factor
for NAFLD.B There is a positive correlation
between BMI enhancement and increased NAFLD
incidence.3! Therefore, measuring the anthropometric
variables changes has an important role in assessing
Vitamin D efficacy in NAFLD treatment. According
to the result of a recent meta-analysis, Vitamin D
deficiency is associated with BMI enhancement.*¥ The
results of the current study indicated that Vitamin D
could not change anthropometric indexes among NAFLD
patients. The result of one meta-analysis indicated that
Vitamin D in the absence of calorie restriction cannot
reduce adiposity measures. No study in this systematic
review used weight reduction diet together with Vitamin
D supplement. All the studies that evaluated Vitamin
D effect on lipid profile revealed significant effect of
Vitamin D on at least, lipid profiles variables, except
Barchetta et al. study, which reported nonsignificant
effect of Vitamin D on lipid profile. The study
population in this study was different in comparison
with other trials. All the studies were performed in Iran,
but Barchetta’s study was performed in Italy. According
to molecular evidence, polymorphisms of VDR gene is
significantly different between different populations.F¢

This review has certain limitations. First of all, using liver
enzymes as markers for NAFLD diagnosis is controversial,
and there are no other noninvasive methods to use in
trials. The limited number of included studies was also
another limitation. Third, most of the included studies
were performed in Iran, therefore, the effect of VDR
polymorphism was not considered. Effects of different
doses of Vitamin D might be remarkable, but dose was
the same in most of the articles. The effect of sex was not
investigated in this review because only one study reported
its result separately on female and male.

Conclusions

This review indicated that Vitamin D supplement might
improve NAFLD by inflammation reduction, but the exact
mechanism of inflammation reduction on NAFLD was not
found. It seems Vitamin D in active form might directly
affect NAFLD development. More RCTs in different parts
of the world with different forms and doses of Vitamin D
is necessary.
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