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ABSTRACT
Background & aims: It is proposed that vitamin D supplementation might influence serum adipokines level; however,

the recent meta-analyses have led to inconsistent results while they had methodological limitations. Therefore, this
study aimed to examine the effects of vitamin D supplementation on serum adipokines through a systematic review and
a meta-analysis of randomized placebo-controlled trials (RCTs) using a more comprehensive search strategy.

Methods: PubMed, Google Scholar, and Scopus were searched to identify related articles published up to November
2017. Meanzstandard deviation (SD) of changes in serum adiponectin and leptin were extracted, and the effect sizes
were pooled using a random-effects model.

Studies with Controlled clinical trials design were eligible. Two reviewers extracted mean values and SDs of the
baseline, final and net change values of leptin and adiponectin in the intervention and control groups.

Results: The pooled results indicated that vitamin D supplementation affects neither circulating leptin (Hedges' g =
0.042, 95% Cl: -0.294 to 0.378, p = 0. 0.807, n=15) nor adiponectin (Hedges’ g = -0.034, 95% Cl: -0.243 to 0.174, p =
0.748, n=18) levels. Subgroup analysis showed that vitamin D supplementation might significantly decrease serum leptin
level in patients with end stage renal disease (Hedges' g =-0.634, 95 % Cl: -1.221 to -0.047, p = 0.034).

Conclusions: Although the current evidence does not support the significant effect of vitamin D supplementation on
adiponectin and leptin levels, further research is required to reach more definitive conclusions.
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Obesity is considered as a significant nutritional
problem in low, middle and high-income countries
[1]. The urbanization and considerable changes in
lifestyle are associated with the high prevalence of
overweight and obesity, especially in developing
countries /2]. It is estimated that more than 57.8% of
the world’s adult population will suffer from
overweight or obesity by 2030 /2/. Obesity is linked
to the increased rate of morbidity and mortality,

which may create massive socio-economic and public
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Effect of vitamin D supplementation on adipokines

health burdens for poorer nations /1. Moreover,
overweight and obesity increase the risk of diabetes,
cardiovascular  disease, cancer and  premature
death /3].

Obesity is defined as an accumulation of large
amounts of fat mass in the body /4, 5/. The fat mass
secretes bioactive peptides, named adipokines, which
have an essential role in several processes, including
food intake, insulin action, lipid, and glucose
metabolism and regulation of the energy balance /6,
7]. The dysfunction in adipokines’ pathways is
considered as an important reason for diseases caused
by obesity /6, 7]. Leptin and adiponectin are well-
known adipokines that are involved in the regulation
of metabolic homeostasis, especially obesity /8/. It is
suggested that serum levels of adiponectin and leptin
are negatively and positively associated with body fat,
respectively /8/. Studies have shown that the
reduction in circulating adiponectin concentrations
in obese subjects might increase the risk of obesity,
insulin resistance, diabetes, metabolic syndrome,
cardiovascular disease and hypertension /9, 10].
Leptin is another adipokine that inhibits appetite
and increases energy expenditure by influencing
specific receptors in the hypothalamus when body fat
is elevated [11].

Recently, the association between vitamin D
deficiency and obesity and its possible mechanisms
has been considered by investigators /12/. A meta-
analysis of observational studies indicated a
significant inverse association between serum 25
(OH) D levels and BMI [13]. However, the meta-
analysis of clinical trials did not show the significant
effect of vitamin D supplementation on body
weight /14, 15], fat mass [14, 15], percentage of fat
mass or lean body mass /15/, and body mass index
(BMI) /14, 16]. Besides, it is proposed that vitamin
D might affect adipokines. Observational studies
suggest that serum 25 (OH) D levels are positively

adiponectin, and inversely

correlated with leptin /17, 18].

correlated  with

In contrast, a number of clinical trials showed that
vitamin D supplementation might increase the
plasma levels of leptin /79, 20/ and decrease serum
adiponectin levels /21/. On the other hand, some
other studies reported the reduction in serum leptin
levels /22] and the increase in serum adiponectin
levels /23, 24] after vitamin D supplementation.
However, some clinical trials did not show any
significant effect /25-27]. Recently, two meta-
analyses of clinical trials /28, 29] tried to summarize
the effect of vitamin D supplementation on leptin
and adiponectin levels, but their results were
inconsistent. While no significant effect of vitamin D
supplementation on leptin and adiponectin was
reported in a study by Dinca et al. /28], the other
study concluded that serum level of leptin is
significantly  increased  following vitamin D
supplementation /29/.  While both meta-analyses
have adopted the same search strategies, different
studies were included in their analysis, and
consequently, the different findings were found.
Furthermore, it is claimed that the number of
included studies in both meta-analyses were limited
and more clinical trials are needed in this regard. The
present study attempted to elucidate the effect of
vitamin D supplementation on plasma leptin and
adiponectin  concentrations by conducting an

updated systematic review and meta-analysis.

Materials And Methods

The present systematic review is reported based on
the preferred reporting items for systematic reviews
and meta-analysis (PRISMA) guidelines. The study
protocol was also registered in the prospective
reviews

international  register  of

(PROSPERO) under the registry number of CRD
42018092110.

systematic

Search strategy

This systematic review and meta-analysis
evaluated the effect of vitamin D supplementation
on serum adiponectin and leptin levels through

reviewing controlled clinical trials conducted in
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humans. The electronic databases including
PubMed, Google Scholar, and Scopus were searched
until November 2017, using two sets of the
following MeSH and non-MeSH keywords: 1)
“Vitamin  D”  OR  “Ergocalciferols”  OR
“Cholecalciferol” OR “Calcitriol” OR “Calcifediol”
OR  “25-Hydroxyvitamin D 2”7 OR “25-
hydroxyvitamin D” OR  “1-25-dihydroxy-23,23-
difluorovitamin D3” OR “25(OH)D” OR “25-OH
vitamin D” OR “1,25 (OH) (2) D” OR “1,25 (OH)
D” OR “1,25-(OH) (2) D (3)” OR “25-
hydroxyvitamin D” OR “Vitamin D” OR “25-(OH)
D (3)” OR “25-(OH) D (2)” OR “Ergocalciferols”
OR “Cholecalciferol” OR “Calcitriol” and 2)
“Intervention  Studies” OR  “intervention” OR
“controlled  tria”  OR  “randomized” OR
“randomised” OR “random” OR “randomly” OR
“placebo” OR “assignment” OR “clinical trial” OR
“trial” And “Adipocytokines” OR “Adipokine” OR
“Adiponectin” OR “Adipokines” OR “leptin.” The
wild-card term “*” was used to increase the
sensitivity of the search strategy. The search was
conducted in the title, abstract and keywords
without language limitation. Furthermore, the
reference lists of retrieved articles were also reviewed
for additional studies. All these steps were performed
by two researchers individually (S]JS and SS), and

disagreements were resolved by discussion.

Study selection

The original studies were included if they met the
following criteria: 1) being conducted in human
adults, 2) being controlled clinical trial in design
(either parallel or cross-over), 3) vitamin D
supplementation was considered as an intervention,
5) measured and reported leptin and adiponectin
concentrations were reported as an outcome at
baseline and the end of follow-up in each group or

provided the net change values.

Data extraction
Eligible studies were reviewed, and the following

information was extracted: lead author’s last name,

year of publication, study location, study design,
participant’s gender, the sample size of vitamin D
and control groups, type and dose of vitamin D,
participants’  characteristic, ~duration  of  the
treatment, mean values and SD of the baseline.
Ultimately, final concentrations and net changes of
leptin and adiponectin were extracted independently
by two reviewers (S], SS) in the intervention and

control groups.

Quality assessment

Quality of the included articles was evaluated
using the Cochrane Collaboration’s tool /30/ based
on the following domains: sequence generation
(selection bias), allocation sequence concealment
(selection bias), blinding of participants and outcome
assessors  (performance and  detection  bias,
respectively), incomplete outcome data (attrition
bias), selective outcome reporting (reporting bias)
and other potential sources of bias. The risk of bias
was measured as ‘low risk,” ‘high risk or “unclear
risk.” The included studies were classified as fair if
they were at low risk for two domains and good if

they were low risk in more than two domains.

Statistical analysis

The difference in mean change (MD) for serum
leptin, adiponectin levels and their corresponding
standard deviation (SD) were calculated for each
study. In case of not reporting the mean and SD for
mean change values, they were estimated using
correlation coefficient for studies which reported the
baseline, after follow-up and change values (r = 0.57
for leptin /20, 31-33] and r = 0.59 for adiponectin
[20, 23, 24, 31, 34, 35]. To check the sensitivity of
the meta-analyses to calculated  correlation
coefficients, the meta-analyses were replicated by
computing the effect sizes based on r = 0.2 and r =
0.8. The Hedges’ g and its corresponding standard
error (SE) were calculated as the effect size to
perform the meta-analysis because the values were

reported in different scales, and the conversion was

not possible. The meta-analyses were done using a



