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Abstract: Background: Vitamin D deficiency (VDD) is a major public health problem. There are few comprehensive systematic reviews about
the relationship between Vitamin D status and liver and renal disease in Iran.

Methods: We systemically searched the following databases: Web of Science; PubMed; Cochrane Library; Scopus; Science Direct; Google
Scholar and two Iranian databases (Scientific Information Database (SID) and IranMedex) up until November 2017 to identify all randomized
control trials (RCTs), case control, cross-sectional and cohort studies investigating the association between vitamin D and any form of liver or
kidney disease.

Results: Vitamin D insufficiency, or deficiency (VDD), is highly prevalent in Iran, reports varying between 44.4% in Isfahan to 98% in Gorgan.
There is also a high prevalence of VDD among patients with liver or kidney disease, and the administration of vitamin D supplements may have
beneficial effects on lipid profile, blood glucose, liver function and fatty liver disease, and bone health. Low serum vitamin D levels are related
with abnormalities in these laboratory and clinical parameters.

Conclusion: VDD is prevalent in patients with chronic liver or renal disease in Iran. There appear to be several beneficial effects of vitamin D
supplementation in vitamin D deficient patients with liver or kidney disease.

Keywords: Vitamin D deficiency, Liver disease, Kidney disease, Iran

Introduction

7-dehydrocholesterol [2]. Although, humans can obtain
Vitamin D is an important micronutrient, that is essential ~ vitamin D from dietary sources including dietary supple-
in maintaining human health. It is a fat-soluble vitamin =~ ments, most vitamin D is derived from dermal synthesis
that plays important roles, acting via the vitamin D recep-  [2]. It is metabolised to 25-hydroxyvitamin D (25-(OH)
tor [1]. Vitamin D has two principal forms, vitamin D, D) and subsequently to 1, 25 dihydroxyvitamin D (1, 25
(ergocalciferol) and vitamin D (cholecalciferol). Vitamin (OH), D), the active form of vitamin D, also known as
Dj; is produced by the action of ultraviolet irradiation on  calcitriol, by the action of liver and kidney enzymes [2].
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1, 25-(OH), D regulates more than 200 genes via its
nuclear receptors [3].

The cut-off values used to define vitamin D status are as
follows: severely deficient a serum 25-(OH) D <30 nmol/L
(12 ng/mL); moderately deficient 30-50 nmol/L (<20 ng/
mL) and mildly deficient 50-75 nmol/L (30 ng/mL) [4].
These cut off value may differ geographically and this issue
isaddressed inthe literature. The cut-off point has also been
reported to be different based on gender [5]. Vitamin D defi-
ciency (VDD) is an important public health problem. Based
on epidemiologic studies, approximately one billion people
globally suffer from VDD and its prevalence is increasing
worldwide specially in Middle East region including Iran
[6]. Traditionally, vitamin D is known as an important factor
in metabolism of calcium and phosphorus but recent stud-
ies have demonstrated that low levels of vitamin D and
VDD s associated with several diseases thatinclude: hyper-
tension and other cardiovascular disease, autoimmune dis-
ease, insulin resistance, diabetes, cancer, pulmonary
disease, kidney and liver disease [4, 7].

There are several lines of evidence that indicate that vita-
min D status is correlated with the incidence and progres-
sion of liver disease [8]. According to Martini et al.,
patients with non-alcoholic fatty liver disease (NAFLD),
one of the most common chronic liver disease globally, have
an association with vitamin D status and hepatic inflamma-
tion [9]. Inflammation is considered as an important feature
of nonalcoholic fatty liver disease (NAFLD) and its progres-
sion. There is some evidence that vitamin D administration
may control inflammation and preventing the progression
of NAFLD to cirrhosis by [10].

Renal diseases are also related to vitamin D status.
There are limited data on the incidence of chronic kidney
disease (CKD) and micronutrient intake such as vitamin
D [11, 12] but in a cohort study low vitamin D intake
was correlated with CKD. On the other hand, low vitamin
D in patients with CKD is related to disturbance of insulin
secretion and also mineral homeostasis [13]. 1,25(OH), D
regulates the secretion of PTH [14]. The ability to pro-
duce 1,25(0OH), D is reduced in CKD. PTH rises and renal
osteodystrophy may occur [3]. Impaired insulin secretion
and glucose tolerance may also occur, which are risk
factors for metabolic syndrome (MS), however vitamin
D sufficiency is a protective factor against the develop-
ment of MS [15].

We aimed to systematically review all available articles
that have reported the associations between vitamin D
and any type of liver or kidney disease studied in Iran up
until November 2017. To our knowledge, this is the first sys-
tematic review evaluating clinical trials, observational and
cohort studies conducted in the field of vitamin D status
and supplementation in patients with any type of liver or
renal disease in Iran.
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Methods

Search strategy

We systemically searched the following databases: Web of
Science; PubMed; Cochrane Library; Scopus; Science
Direct; Google Scholar and two Iranian databases (Scien-
tific Information Database (SID) and IranMedex), up until
November 2017 (Figure 1). Our search was restricted to
original papers in English and the Persian language. Since
we wanted to find original articles conducted in Iran, we
searched two Persian medical databases in Persian too:
SID and IranMedex. In the search strategy for searching
associated liver disease studies, we used the following
words and medical subject headings (MeSH): “vitamin D”
OR “vit D” OR “25(OH)D” AND liver OR “NAFLD” OR
“non-alcoholic fatty liver disease” OR “fatty liver” OR
“NASH” OR “non-alcoholic steatohepatitis” OR “hepati-
tis” AND “cirrhosis” AND Iran. To search for associated
kidney disease studies, we used the following terms: “vita-
min D” OR “vit D” OR “25(OH)D” AND “renal” OR “kid-
ney” OR “renal transplant” OR “dialysis” OR “ESRD” AND
Iran. It’s noteworthy that we have concluded any acute or
chronic liver and kidney disease in the literature. Also, the
vitamin D status has been considered as if the authors has
mentioned in their studies whether mild, moderate or sev-
ere deficiency of insufficiency. The search was performed
by two independent researchers and the results were
checked by a third researcher.

Data extraction

Data were extracted from selected articles, and included
the last name of first author, publication year, city, study
type, sample size including the population that withdrew,
population characteristics, dose of administrated vitamin
D, vitamin D concentration and its baseline level. More-
over, after intervention, technique of vitamin D measure-
ment, study duration, and outcomes of the study were
considered. Outcomes of interest were liver function tests
(Aspartate aminotransferase (AST) and Alanine amino-
transferase (ALT)) in the first search, which focused on
the relationship between liver diseases and vitamin D;
and PTH, calcium and phosphate, in the case of finding rela-
tion between kidney diseases and vitamin D. In order to
obtain missing data that were not mentioned in the articles,
we contacted the corresponding authors of the papers.

Quality assessment

In order to evaluate the quality of included studies, we used
specific tools provided by the Joanna Briggs Institute for
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735 Records identified through database searching:
PubMed: 123 Web of Science: 26
Scopus: 50 Science Direct: 50

Cochrane Library: 7
Google Scholar: 135

SID: 41
Iran Medex: 303

v

v

L

| 549 articles removed due to: in vitro
study, irrelevant topics, and non-clinical
| trial, abstract of congress without full text

131 assessed for eligibilitv

v

r-r-—n—-"-"-"""—="—"="-—=-— =
|

92 excluded due to: |

L » | Incomplete data, book chapter |

Land irrelevant country

38 articles (16 liver and 22 kidney
articles) finally selected

Figure 1. Flow chart of search strategy.

cross sectional and clinical trials [16, 17]. Data extraction
and study quality assessment were performed indepen-
dently by two reviewers. This assessment used a measuring
scale, studies that scored 5 or more score are considered to
be high quality.

Results

Characteristics of included studies in field
of liver disease

Studies of patients with liver disease were evaluated with
regard to vitamin D level in several studies in Iran. Studies
based in the cities of Tehran and Isfahan were the most fre-
quent in this field. Most of these studies were conducted on
patients with NAFLD. Others included patients with cirrho-
sis, hepatitis, cholestasis and liver transplant. The mean age
of adult patients evaluated in these studies was approxi-
mately 42 years. Some studies were conducted in children.
There were 8 clinical trials and 8 cross- sectional studies. In
the clinical trials, patients were studied for between 10-28
weeks. Different techniques were used for the measure-
ment of serum vitamin D level, although enzyme-linked
immunosorbent assay (ELISA) was the most commonly

© 2019 Hogrefe

used technique. The characteristic and chief findings of
included studies are summarized in Tables 1 and 2.

Prevalence of VDD and effect of vitamin D
on liver function test

These studies demonstrated that there was a high rate of
VDD in chronic liver disease (CLD) ranging from 45% -
80.2% [18-20]. In a study performed in 2010, patients with
non-cholestatic liver disease had significantly lower vita-
min D level [19]. A low serum vitamin D level was seen in
cirrhotic patients compared with non-cirrhotic CLD
patients [19].

Lorvand et al. using 25 pg/day calcitriol (1000 IU vitamin
D) for 12 w and Foroughi et al. with administration 50000
IU/day for 10 w vitamin D per day, reported that both
ALT and AST levels were reduced after these periods of
supplementation therapy in patients with NAFLD.
Although, Foroughi et al. administered higher dose of vita-
min D, the reduction in aminotransferases approached sig-
nificance (p=0.057) [10, 21, 22]. Lorvand et al. showed that
administration of vitamin D plus calcium carbonate was
more effective in increasing serum vitamin D level [23].
However, Sharifi et al. observed that an intake of 50000
IU vitamin D every two weeks for 4 months resulted in a

Int J Vitam Nutr Res (2019), xx (XX—XX), XX—XX
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non-significant reduction in aminotransferases, but there
was a gender difference; a significant reduction in female
patients but not in men [24]. Consistent with these results,
Najarzadeh et al. had demonstrated that administration of
hypocaloric diet plus 50000 IU vitamin D per week for 12
week leads to significant decrease in AST and ALT levels
[25]. In a study conducted on patients with non-cholestatic
CLD, patients with VDD had significantly higher levels of
bilirubin and International normalized ratio (INR) [19]. It
was also observed that cirrhotic patients with normal AST
and ALT values had a higher vitamin D level [26].

Effect of vitamin D on grade of fatty liver,
lipid profile, glucose metabolism and
other markers or conditions

Various doses of vitamin D have been used in randomized
control trials (RCTs). In two RCT studies which used the
same dose of vitamin D supplement by Lorvand et al. there
was a significant reduction in the grade of fatty liver in
patients with NAFLD [21, 22]. Similarly, Foroughi et al.
and Najarzadeh et al. investigated the effects of administer-
ing 50000 IU vitamin D but with small difference in follow
up period time (12 w vs. 10 w respectively) found that giving
vitamin D supplement in patients with NAFLD resulted in
reduced grade of fatty liver [25, 27]. In contrast with these
results, Sharifi and colleagues concluded that administra-
tion of lower doses of vitamin D (50000 IU vitamin D every
2 week) for 4 months led to a non-significant reduction in
grade of fatty liver disease [28]. Yousefi et al. investigated
164 patients with chronic hepatitis C virus and reported that
there was an insignificant association between incidence of
fatty liver and vitamin D level [29]. Yazdanpanah et al.
observed positive and significant association between
vitamin D level and cirrhosis severity in their cross-
sectional study [26]. However, Hajiabbasi and colleagues
found no significant association between cirrhosis and
vitamin D status [18].

The effect of vitamin D on lipid profile was evaluated in
four clinical trials. All four studies showed beneficial effects
of vitamin D supplementation on lipid profile in patients
with NAFLD which could be secondary influence on sever-
ity of fatty liver [10, 21, 22, 24]. In 2017 and 2016, Lorvand
and his colleagues found that administration of vitamin D
supplement at a dose of 1000 IU/day with or without cal-
cium resulted in an increase in serum high density lipopro-
tein (HDL) levels without significant changes in other
parameters of the lipid profile [21, 22]. Foroughi et al. with
weekly administration 50000 IU vitamin D found signifi-
cant reduction in serum triglycerides (TG) [10]. Also Sharifi
et al. in their RCT study observed that an intake of 50000
IU vitamin D every 2 weeks could lead to significant

Int J Vitam Nutr Res (2019), XX (XX—=XX), XX=XX

reductions in total cholesterol and low density lipoprotein
(LDL) in women but significant increase in total cholesterol
inmen [24]. In this study, LDL level of male gender in inter-
vention group was decreased but it was not significant [24].

The effects of vitamin D on glucose metabolism in
patients with liver disease were also examined in
several RCT studies. There was a significant difference in
fasting blood glucose (FBG) and the homeostatic model
assessment-insulin  resistance (HOMA-IR) between
patients with NAFLD receiving vitamin D supplement or a
placebo, with a significant reduction in FBG and
HOMA-IR in the intervention group [21-23, 27, 28].
However, no significant decrease in Homeostatic model
assessment-beta cell (HOMA-B) was found [23].

Four studies have investigated the association between
vitamin D on body mass index (BMI) and waist circumfer-
ence (WC). In this regard, 2 studies found that giving
50000 IU vitamin D every 2 w for 4 months, and giving
50000 IU vitamin D every week for 12 weeks was associ-
ated with a significant reduction in BMI and WC [24, 25].
However, Sharifiet al. and Lorvand et al. could not establish
this beneficial effect of vitamin D supplementation therapy
on BMI [21, 28].

Vitamin D treatment has been reported to be effective in
controlling inflammatory status. These effects were
demonstrated in the studies of Sharifi and Foroughi and
administration of vitamin D resulted in decrease in serum
high sensitivity C-reactive protein (hs-CRP) levelin patients
with NAFLD [10, 24, 28]. Although, the reduction, shown in
Sharifi’s study was near significant for the whole group, a
significant effect was observed in the women, with respect
to a reduction in serum hs-CRP [24].

Characteristics of the studies in the field
of renal disease

Vitamin D status has been evaluated in patients with kidney
disease in several cities in Iran. Tehran and Isfahan are the
two cities that have the most studies in this field. Three dif-
ferent population samples have been assessed in these stud-
ies: (i) hemodialysis (HD) patients, (ii) peritoneal dialysis
(PD) patients and (iii) kidney transplanted patients. Most
of these studies (twelve studies) were conducted in patients
on hemodialysis (HD). The mean age of all patients evalu-
ated in these studies was approximately 46 years. These
studies include 6 clinical trials, 14 cross- sectional and 2
cohort studies. The follow up period in clinical trials are dif-
ferent, ranging between 2 and 12 months. Various methods
were used for measuring serum vitamin although ELISA
was the most common technique used. The characteristic
and chief findings of the included studies are summarized
in Tables 3 and 4.
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Prevalence of insufficiency and deficiency
of vitamin D

Areview of the included studies showed a high rate of VDD
and insufficiency in almost all studies. The prevalence of
lower than normal serum vitamin D in studies performed
in our region varied from 44.4 in Isfahan to 98% in Gorgan
[30, 31], whilst the prevalence of VDD was between 7% in
Shiraz and 87.8% in Tehran in patients with renal disease
[34, 35]. The mean age of patients in the Shiraz study was
18.7+4.25 years [32]. Apart from the Shiraz study that was
conducted in young patients with renal disease, the lowest
prevalence of VDD, in other studies which were similar in
term of age, was 34.8% in Sari [33]. In one study that com-
pared the level of serum vitamin D in HD with peritoneal
dialysis (PD) patients, a high prevalence of vitamin D insuf-
ficiency was found in the PD patients [34]. Among patients
undergoing HD, PD and kidney transplant patients, the
reported prevalence of VDD were 87.8%, 69.1% and
81.4%, respectively [15, 35, 36].

Effect of vitamin D on serum biochemical
markers or clinical conditions

Blood glucose and lipid profile

The dose of vitamin D supplements administered to
patients was different in most of RCTs. In one RCT study,
different from other RCTs, used a very low dose vitamin
D (0.5 pg calcitriol/day orally), no significant reduction in
fasting blood glucose (FBG) but a significant decrease in
HOMA-IR and HbAlc level were found, respectively [14].
Administration of 650000 IU vitamin D in a divided dose
was associated with a significant increase in serum adipo-
nectin and reduction in serum leptin level in HD patients
[37].

In another RCT lipid profile after administration 0.5 pg of
calcitriol per day orally, the level of TG and cholesterol were
significantly decreased although the increase in serum
HDL was not significant compare to the placebo group [14].

Hemoglobin and acute phase reactant protein

A RCT in Isfahan showed that there was an association
between vitamin D status and the requirement for erythro-
poietin in dialysis patients, so that weekly supplementation
with 50000 IU of vitamin D for 12 w could significantly
reduce the required dose of erythropoietin (EPO) [38]. In
spite of this, no significant association was observed
between hemoglobin levels in these patients and level of
vitamin D [38]. The role of vitamin D in inflammatory status
in dialysis patients has been assessed. Mirchi et al. reported
that vitamin D level was significantly associated with serum
hs-CRP and neutrophil-lymphocyte ratio as a marker of
inflammation [34].

Int J Vitam Nutr Res (2019), XX (XX—=XX), XX=XX

Bone metabolism

Savaj et al. reported that vitamin D deficiency was signifi-
cantly related to higher levels of PTH and creatinine [39].
Consistent with this result, Jalalzadeh et al. observed that
anintramuscular injection of 300000 IU vitamin D initially
and after 2 months resulted in a significant reduction in
PTH, serum calcium and ALP [35]. Two studies were per-
formed in Tehran including 293 patients, there was signif-
icant association between lower than normal level of
vitamin D and hyperparathyroidism [35, 39]. Bonakdaran
et al. observed a near significant reduction in PTH in
patients taking 0.5 pg calcitriol per day [14].

Haghighi et al. aimed to determine the risk of stone for-
mation with oral intake of calcium and vitamin D supple-
mentation followed osteoporotic female using 1000 mg
calcium plus 400 IU vitamin D per day for 1 year [40]. They
did not find a significant difference between urine and
serum calcium in their participants and rate of developing
nephrolithiasis was 1.9% per year.

Bacterial and viral infections

A cohort study in patients undergoing renal transplantation
with using immunosuppressive drugs revealed that vitamin
D levels decreased in patients with CMV, while it increased
in CMV negative patients [41]. This showed that any signif-
icant correlation between vitamin D levels and CMV infec-
tion was not found during follow-up period after kidney
transplantation but it was observed that, compared with
the time before transplantation. Also, in this regard, Nasri
etal. observed that the titers of Helicobacter pylori IgG anti-
body were significantly and positively related with serum
vitamin D level [42].

Further clinical findings

Farhadnejad et al. in 2016, showed that a higher dietary
intake of vitamins, including vitamin D, significantly
reduced the risk of CKD [43].

Except for one study, none of included studies evaluated
the effect of seasonal change in vitamin D level. Nazemian
etal. reported that the meanvalue of vitamin D level had not
significantly changed between summer and winter [44].

Vitamin D has also been related to effects on sleep quality
in dialysis patients and muscle strength [38, 40].

Discussion

Epidemiological studies show that insufficiency of vita-
min D is associated with NAFLD [45], and a meta-analysis
has shown a 26% higher risk of NAFLD in Vitamin D defi-
cient patients [46]. The grade of fatty liver in NAFLD was
found to be inversely associated with serum vitamin D level
[22]. Vitamin D deficiency is prevalent (45-80%) in patients
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with chronic liver disease in Iran [18, 20]. There are little
dataregarding the effects of hypovitaminosis D and vitamin
D supplementation on liver enzymes. Several cross-sec-
tional studies reported a significant correlation between low
vitamin D level and high serum aminotransferases [47, 48].
Although in two recent clinical trials administration of vita-
min D supplement revealed no significant decrease in
aminotransferases [10, 24]. However, another study found
that vitamin D supplementation may result in significant
reduction in AST and ALT level [22]. For elucidation the
effect, further studies with larger sample size, stronger
design and considering confounding factors are needed.

Observational studies have reported adverse effects of
low vitamin D level on lipid profile [49]. Results of meta-
analysis based on 12 RCTs, showed that vitamin D (calcitriol
or Cholecalciferol) administration significantly increased
LDL with no significant effect on HDL, TG and total choles-
terol (TC) [50]. However, a recent meta-analysis consisting
of 17 RCTs demonstrated statistically significant reduction
in TGlevel and increase in LDL level with vitamin D supple-
mentation therapy. In 3 clinical trials performed in Iran,
vitamin D supplementation therapy resulted in beneficial
changes in lipid profile apart for one study total cholesterol
significantly increased after administration vitamin D, but
only in men [10, 22, 24].

Vitamin D insufficiency and deficiency are common in
patients with chronic kidney disease (CKD) [51]. Vitamin
D insufficiency and deficiency are prevalent among dialysis
patients and estimated to be up to 98% and 87.8%, respec-
tively and this is consistent with prevalence in several stud-
ies conducted in the world that was reported 80-97% [51,
52]. However many studies have reported a lower preva-
lence [35]. A number of studies evaluated the effect of vita-
min D supplementation on serum PTH, calcium and
phosphorous in patients with CKD [53, 54]. Although in
one study included in this review serum calcium was signif-
icantly decreased with vitamin D supplementation but in
two another studies calcium was significantly increased.
In two of the three clinical trials evaluated these parame-
ters, significant and near significant association with vita-
min D supplementation and PTH reduction was observed.
Results of other clinical trials was similar with this finding
[53, 55, 56] and therefore vitamin D administration could
be beneficial in treating secondary hyperparathyroidism
and also preventing renal osteodystrophy.

An abnormal lipid profile may exacerbate atherosclerosis
in dialysis patients, but, the effect of vitamin D supplemen-
tation on lipid profile is still controversial. In two clinical tri-
als evaluated this effect, vitamin D therapy significantly
reduced TG level after 2-3 months vitamin D therapy, but
LDL and HDL did not changed significantly. Findings
obtained by Yeksan et al. [57] and Lin et al. [58] confirm
these results.

© 2019 Hogrefe

Strengths and limitations

This review which has evaluated clinical trials, observa-
tional and cohort studies conducted in the field of vitamin
D status and supplementation in patients with liver or renal
disease in Iran. A major limitation of present study is the
variation between the methodological issues addressed in
different studies. Different studies have used various cut
offs for vitamin D status which make them difficult to draw
a conclusion.

Conclusion

Our systematic review showed that vitamin D deficiency is
prevalent in patients with chronic liver or kidney disease in
Iran. This study also showed different beneficial effects of a
normal level of vitamin D level or vitamin D following sup-
plementation therapy, in different parameters including:
glucose homeostasis, liver function test, lipid profile, grade
of fatty liver and bone mineral homeostasis in vitamin D
deficient patients with various liver or kidney disease. The
effect of vitamin D supplementation on serum aminotrans-
ferases of patients with liver disease is controversial in Ira-
nian studies. Also, the effect of vitamin D supplementation
on lipid profile such as TG and HDL is controversial and
needs further research. Regarding to these controversial
findings, conducting additional studies with the same pro-
tocol and dose of vitamin D administration appears to be
necessary for any substantive conclusions of these effects.
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