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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.
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Introduction

Vitamin D is an important micronutrient, that is essential
in maintaining human health. It is a fat-soluble vitamin
that plays important roles, acting via the vitamin D recep-
tor [1]. Vitamin D has two principal forms, vitamin D2

(ergocalciferol) and vitamin D3 (cholecalciferol). Vitamin
D3 is produced by the action of ultraviolet irradiation on

7-dehydrocholesterol [2]. Although, humans can obtain
vitamin D from dietary sources including dietary supple-
ments, most vitamin D is derived from dermal synthesis
[2]. It is metabolised to 25-hydroxyvitamin D (25-(OH)
D) and subsequently to 1, 25 dihydroxyvitamin D (1, 25
(OH)2 D), the active form of vitamin D, also known as
calcitriol, by the action of liver and kidney enzymes [2].
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1, 25-(OH)2 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 valuemay differ geographically and this issue
is addressed in the literature.Thecut-off pointhasalsobeen
reported tobedifferentbasedongender [5].VitaminDdefi-
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, vitaminDisknownasan important factor
in metabolism of calcium and phosphorus but recent stud-
ies have demonstrated that low levels of vitamin D and
VDD is associatedwith several diseases that include: 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),
oneof themost commonchronic liverdiseaseglobally,have
an associationwith vitaminD status and hepatic inflamma-
tion [9]. Inflammation is consideredasan important feature
of nonalcoholic fatty liver disease (NAFLD) and its progres-
sion. There is some evidence that vitaminD 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)2 D
regulates the secretion of PTH [14]. The ability to pro-
duce 1,25(OH)2 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
untilNovember 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.

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;
andPTH,calciumandphosphate, in thecaseof finding rela-
tion between kidney diseases and vitamin D. In order to
obtainmissing data that were notmentioned 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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cross sectional and clinical trials [16, 17]. Data extraction
and study quality assessment were performed indepen-
dently by two reviewers. This assessment used ameasuring
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 Isfahanwere themost fre-
quent in this field.Most of these studies were conducted on
patientswithNAFLD.Others included patientswith cirrho-
sis, hepatitis, cholestasis and liver transplant. Themeanage
of adult patients evaluated in these studies was approxi-
mately 42 years. Some studies were conducted in children.
Therewere 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

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].

Lorvandet al. using25μg/daycalcitriol (1000 IUvitamin
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

735 Records identified through database searching:
PubMed: 123        Web of Science: 26          Cochrane Library: 7               SID: 41
Scopus: 50            Science Direct: 50            Google Scholar: 135               Iran Medex: 303

56 Duplicates removed 

679 selected for title and abstract screening

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

131 assessed for eligibility

92 excluded due to:
Incomplete data, book chapter 

and irrelevant country

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

Figure 1. Flow chart of search strategy.
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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.
andNajarzadehet al. investigated the effects of administer-
ing 50000 IU vitamin D but with small difference in follow
up period time (12wvs. 10w 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 vitaminD (50000 IU vitaminDevery
2 week) for 4 months led to a non-significant reduction in
grade of fatty liver disease [28]. Yousefi et al. investigated
164patientswith chronichepatitisCvirus and reported that
therewas 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 showedbeneficial effects
of vitamin D supplementation on lipid profile in patients
with NAFLDwhich 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

reductions in total cholesterol and low density lipoprotein
(LDL) inwomenbut significant increase in total cholesterol
inmen [24]. In this study, LDL level ofmale gender in inter-
vention groupwas 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, Sharifi et al. andLorvandet al. couldnot 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
highsensitivityC-reactiveprotein (hs-CRP) level inpatients
withNAFLD [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

VitaminD status has been evaluated in patientswith kidney
disease in several cities in Iran. Tehran and Isfahan are the
two cities that have themost studies in this field. Three dif-
ferentpopulation sampleshavebeenassessed 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 12months. 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

A review 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 vitaminD 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 μg calcitriol/day orally), no significant reduction in
fasting blood glucose (FBG) but a significant decrease in
HOMA-IR and HbA1c 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 anotherRCT lipid profile after administration0.5μgof
calcitriol perdayorally, the level ofTGandcholesterolwere
significantly decreased although the increase in serum
HDLwas 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
vitaminD[38].The roleof vitaminD in inflammatory status
in dialysis patients has been assessed.Mirchi et al. reported
that vitaminD levelwas significantly associatedwith serum
hs-CRP and neutrophil-lymphocyte ratio as a marker of
inflammation [34].

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
an intramuscular injectionof300000 IUvitaminD 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 μg 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
calciumplus400 IU vitaminDper 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
et al. observed that the titers ofHelicobacter pylori IgGanti-
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 themeanvalueofvitaminD levelhadnot
significantly changed between summer and winter [44].

VitaminDhas 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 associatedwith serumvitaminD level
[22]. VitaminDdeficiency is prevalent (45–80%) inpatients
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with chronic liver disease in Iran [18, 20]. There are little
data regarding theeffects ofhypovitaminosisDandvitamin
D supplementation on liver enzymes. Several cross-sec-
tional studies reportedasignificant correlationbetween low
vitaminD level and high serumaminotransferases [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-
analysisbasedon 12RCTs, showed thatvitaminD(calcitriol
or Cholecalciferol) administration significantly increased
LDLwith no significant effect onHDL,TGand total choles-
terol (TC) [50]. However, a recentmeta-analysis consisting
of 17 RCTs demonstrated statistically significant reduction
inTG level and increase inLDL levelwith vitaminDsupple-
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 anddeficiency are prevalent amongdialysis
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 calciumwas 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.

Anabnormal lipid profilemayexacerbate 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.

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 whichmake 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 showeddifferent 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.

References

1. Byrdwell, W.C., et al. (2008) Analyzing vitamin D in foods and
supplements: methodologic challenges. Am J Clin Nutr. 88(2),
554S–557S.

2. Bikle, D.D. (2014) Vitamin D metabolism, mechanism of
action, and clinical applications. Chem & Biol. 20(3), 319–329.

3. Ahmadi, F., et al. (2016) Association of low vitamin D levels
with metabolic syndrome in hemodialysis patients. Hemodial
Int. 20(2), 261–269.

4. Holick, M.F., & Chen, T.C. (2008) Vitamin D deficiency: a
worldwide problem with health consequences. Am J Clin Nutr.
87(4), 1080S–1086S.

5. Talaei, A., et al. (2011) Vitamin D deficiency and Its cut-off
point among young teenagers. Birjand J Med Sci. 18(3),
210–216.

6. Holick, M.F. (2011) Vitamin D deficiency in 2010: health
benefits of vitamin D and sunlight: a D-bate. Nat Rev
Endocrinol. 7(2), 73–75.

7. Palacios, C., & Gonzalez, L. (2014) Is vitamin D deficiency a
major global public health problem? J Steroid Biochem Mol
Biol. 144, 138–145.

8. Chen, E.Q., Shi, Y., & Tang, H. (2014) New insight of vitamin D
in chronic liver diseases. Hepatobiliary Pancreat Dis Int. 13(6),
580–585.

�2019 Hogrefe Int J Vitam Nutr Res (2019), xx (xx–xx), xx–xx

S. Mostafa Parizadeh et al., Association of Vitamin D Status



9. Martini, L.A., & Wood, R.J. (2006) Wood, Vitamin D status and
the metabolic syndrome. Nutr Rev. 64(11), 479–486.

10. Foroughi, M., et al. (2014) Effect of vitamin D supplementa-
tion on C-reactive protein in patients with nonalcoholic fatty
liver. Int J Prev Med. 5(8), 969–975.

11. Sharma, S., et al. (2013) Association between dietary sodium
and potassium intake with chronic kidney disease in
US adults: a cross-sectional study. Am J Nephr. 37(6), 526–
533.

12. Strippoli, G.F., et al. (2011) Fluid and nutrient intake and risk
of chronic kidney disease. Nephrology. 16(3), 326–334.

13. Tabata, T., et al. (1986) The effect of l-αhydroxyvitamin D3 oil
cell-mediated immunity in hemodialyzed patients. J Clin
Endocrinol & Metabol. 63(5), 1218–1221.

14. Bonakdaran, S., et al. (2008) Impact of treatment with oral
calcitriol on glucose intolerance and dyslipidemia (s) in
hemodialysis patients. Saudi J Kidney Dis Transpl. 19(6),
942–947.

15. Jalali, G., et al. (2017) Relationship between vitamin D
deficiency and metabolic syndrome in renal transplant
patients in Mashhad, Iran. Shiraz E-Med J. 18(3), e40985.

16. Institute, J.B. (2017) The joanna briggs institute critical
appraisal tools for use in JBI systematic reviews checklist
for analytical cross sectional studies . The Joanna Briggs
Institute. North Adelaide, Australia.

17. Institute, J.B. (2017) The joanna briggs institute critical
appraisal tools for use in JBI systematic reviews checklist for
analytical clinical trial studies. The Joanna Briggs Institute.
North Adelaide, Australia.

18. Hajiabbasi, A., et al. (2015) The factors affecting bone density
in cirrhosis. Hepat Mon. 15(4), e26871.

19. Miroliaee, A., et al. (2010) Disturbances of parathyroid
hormone–vitamin D axis in non-cholestatic chronic liver
disease: a cross-sectional study. Hepat Int. 4(3), 634–640.

20. Mohammadi, B., et al. (2012) Prevalence of vitamin D defi-
ciency and rickets in children with cholestasis in Iran. Acta
Medica Iranica. 50(7), 482–485.

21. Amiri, H.L., et al. (2016) Effect of daily calcitriol supplemen-
tation with and without calcium on disease regression in non-
alcoholic fatty liver patients following an energy-restricted
diet: Randomized, controlled, double-blind trial. Clin Nutr. 36
(6), 1490–1497.

22. Lorvand, A.H., et al. (2016) Regression of non-Alcoholic fatty
liver by vitamin D supplement: A double-blind randomized
controlled clinical trial. Arch Iran Med. 19(9), 631–638.

23. Foroughi, M., Maghsoudi, Z., & Askari, G. (2016) The effect of
vitamin D supplementation on blood sugar and different
indices of insulin resistance in patients with non-alcoholic
fatty liver disease. Iran J Nurs Midwifery Res. 21(1), 100–104.

24. Sharifi, N., et al. (2016) Women may respond different from
men to vitamin D supplementation regarding cardiometabolic
biomarkers. Exp Biol Med. 241(8), 830–838.

25. Nadjarzadeh, A., et al. (2013) Effects of low caloric diet with
and without vitamin D supplementation on anthropometric
parameters in patients with non-alcoholic fatty liver. Tol beh.
14(6), 410–422.

26. Yazdanpanah, K., et al. (2017) Serum vitamin D levels and
severity of liver dysfunction in cirrhotic patients. Clin Med. 16
(8), 402–411.

27. Foroughi, M., et al. (2015) The effect of vitamin D supple-
mentation on insulin resistance in patients with nonalcoholic
fatty liver. J Isfahan Med. 33(342), 1076–1085.

28. Sharifi, N., et al. (2014) Does vitamin D improve liver enzymes,
oxidative stress, and inflammatory biomarkers in adults with
non-alcoholic fatty liver disease? A randomized clinical trial.
Endocrine. 47(1), 70–80.

29. Yousefi, F., & Aslani, Z. (2017) Prevalence of fatty liver and its
risk factors in patients with chronic hepatitis C virus infection
in joint congress of the 6th biennial congress of the asian-
pacific hepato-pancreato-biliary association and the 29th
meeting of japanese society of hepato-biliary-pancreatic
surgery. Blackwell Publishing Asia: Japan.

30. Atapour, A., et al. (2013) Correlation between serum parathy-
roid hormone and markers of bone metabolism in hemodial-
ysis patients. J Isfahan Med. 31(244), 1059–1066.

31. Mojerloo, M., Marjani, A., & Lamraski, M. (2012) Serum level
of vitamin D in patients with kidney transplantation in Gorgan
(South East of Caspian Sea), Iran. World App Sci J. 17(2),
172–175.

32. Derakhshan, A., et al. (2011) Bone mineral disorders in
pediatric and adolescent renal transplant recipients. Ped
Transplan. 15(4), 367–375.

33. Taziki, O., et al. (2011) 25-hydroxyvitamin D deficiency in
kidney transplant recipients. Iran J Kidney Dis. 5(1), 57–63.

34. Mirchi, E., et al. (2016) Association between 25-hydroxyvita-
min D level and inflammatory and nutritional factors in
hemodialysis and peritoneal dialysis patients in Qom, Iran.
Iran J Kidney Dis. 10(4), 205–212.

35. Jalalzadeh, M., & Mousavinasab, N. (2017) Effects of inactive
vitamin D on persistent secondary hyperparathyroidism in
patients on hemodialysis. Nephrourol Mon. 9(2), e13156.

36. Mortazavi, Z.S., et al. (2017) Association of vitamin D defi-
ciency with sleep quality in patients under peritoneal dialysis.
J Isfahan Med. 35(446), 1192–1196.

37. Naini, A.E., et al. (2016) The effect of vitamin D administration
on serum leptin and adiponectin levels in end-stage renal
disease patients on hemodialysis with vitamin D deficiency: A
placebo-controlled double-blind clinical trial. J Res Med Sci.
21.

38. Naini, A.E., et al. (2015) The effect of Vitamin D administration
on treatment of anemia in end-stage renal disease patients
with vitamin D deficiency on hemodialysis: A placebo-
controlled, double-blind clinical trial. J Res Med Sci. 20(8),
745–750.

39. Savaj, S., & Ghods, F.J. (2012) Vitamin D, parathyroid
hormone, and bone mineral density status in kidney trans-
plant recipients. Iran J Kidney Dis. 6(4), 295–299.

40. Haghighi, A., Samimagham, H., & Gahardehi, G. (2013)
Calcium and vitamin D supplementation and risk of kidney
stone formation in postmenopausal women. Iran J Kidney Dis.
7(3), 210–214.

41. Saber, A., et al. (2015) Vitamin D Levels after kidney trans-
plantation and the risk of cytomegalovirus infection.
Nephrourol Mon. 7(6), e29671.

42. Nasri, H., & Baradaran, A. (2007) The influence of serum 25-
hydroxy vitamin D levels on helicobacter pylori infections in
patients with end-stage renal failure on regular hemodialysis.
Saudi J Kidney Dis Transpl. 18(2), 215–219.

43. Farhadnejad, H., et al. (2016) Micronutrient intakes and
incidence of chronic kidney disease in adults: Tehran Lipid
and Glucose Study. Nutrients. 8(4), 217–223.

44. Nazemian, S.S., et al. (2016) Assessment of circannual
rhythm in plasma level of vitamin D among kidney transplant
recipients in Mashhad. Iran J Kidney Dis. 10(4), 224–229.

45. Salehpour, A., et al. (2012) A 12-week double-blind random-
ized clinical trial of vitamin D 3 supplementation on body fat
mass in healthy overweight and obese women. Nutr J. 11(1),
78–83.

46. Targher, G., et al. (2007) Associations between serum 25-
hydroxyvitamin D 3 concentrations and liver histology in
patients with non-alcoholic fatty liver disease. Nutr Metab
Cardiovasc Dis. 17(7), 517–524.

Int J Vitam Nutr Res (2019), xx (xx–xx), xx–xx �2019 Hogrefe

12 S. Mostafa Parizadeh et al., Association of Vitamin D Status



47. Liangpunsakul, S., & Chalasani, N. (2011) Serum vitamin D
concentrations and unexplained elevation in ALT among US
adults. Dig Dis Sci. 56(7), 2124–2129.

48. Rhee, E.J., et al. (2013) High serum vitamin D levels reduce
the risk for nonalcoholic fatty liver disease in healthy men
independent of metabolic syndrome. Endocrin J. 60(6),
743–752.

49. Jorde, R., et al. (2010) High serum 25-hydroxyvitamin D
concentrations are associated with a favorable serum lipid
profile. Eur J Clin Nutr. 64(12), 1457–1464.

50. Wang, H., et al. (2012) Influence of vitamin D supplementation
on plasma lipid profiles: a meta-analysis of randomized
controlled trials. Lipids Health Dis. 11(1), 42–46.

51. Melamed, M.L., & Thadhani, R.I. (2012) Vitamin D therapy in
chronic kidney disease and end stage renal disease. Clin J Am
Soc Nephrol. 7(2), 358–365.

52. Ko, E.J., et al. (2016) Serum 25-hydroxyvitamin D as a
predictor of hospitalization-free survival in predialysis and
dialysis patients with chronic kidney disease: a single-center
prospective observational analysis. Kidey Res Clin Pract. 35
(1), 22–28.

53. Bikle, D.D. (2014) Vitamin D metabolism, mechanism of
action, and clinical applications. Chem Biol. 21(3), 319–329.

54. Fleet, J.C., & Schoch, R.D. (2010) Molecular mechanisms for
regulation of intestinal calcium absorption by vitamin D and
other factors. Crit Rev Clin Lab Sci. 47(4), 181–195.

55. Deville, J., et al. (2006) Effect of ergocalciferol supplementa-
tion on serum parathyroid hormone and serum 25-hydroxyvi-
tamin D in chronic kidney disease. Nephrology. 11(6),
555–559.

56. Taskapan, H., Wei, M., & Oreopoulos, D.G. (2006) 25 (OH)
Vitamin D 3 in patients with chronic kidney disease and those
on dialysis: rediscovering its importance. Int Urol Nephrol. 38
(2), 323–329.

57. Yeksan, M., et al. (1992) Effects of 1, 25 (OH) 2D3 treatment
on lipid levels in uremic hemodialysis patients. Int J Artif
Organs. 15(12), 704–707.

58. Lin, S.H., et al. (1994) Effects of intravenous calcitriol on lipid
profiles and glucose tolerance in uraemic patients with
secondary hyperparathyroidism. Clin Sci. 87(5), 533–538.

59. Zolfaghari, H., et al. (2016) Intake of nutrients, fiber, and
sugar in patients with nonalcoholic fatty liver disease in
comparison to healthy individuals. Int J Prev Med. 9(7), 98–
102.

60. Mohamadkhani, A., et al. (2015) Negative association of
plasma levels of vitamin D and miR-378 with viral load in

patients with chronic hepatitis B infection. Hepat Mon. 15(6),
e28315.

61. Alavian, S.M., et al. (2013) Dietary quality indices and bio-
chemical parameters among patients with non alcoholic fatty
liver disease (NAFLD). Hepat Mon. 13(7), e10943.

62. Movassaghi, S., et al. (2012) Frequency of musculoskeletal
complications among the patients receiving solid organ
transplantation in a tertiary health-care center. Rheumat
Int. 32(8), 2363–2366.

63. Khajehdehi, P. (2000) Effect of vitamins on the lipid profile of
patients on regular hemodialysis. Scand J Urol Nephrol. 34(1),
62–66.

64. Balouche, A. (2017) Renal osteodystrophy in End Stage Renal
Disease patients in a center in South East of Iran: A cross-
sectional study. Int J Clin Skill. 11(1), 41–46.

65. Zahed, N., Chehrazi, S., & Falaknasi, K. (2014) The evaluation
of relationship between vitamin D and muscle power by micro
manual muscle tester in end-stage renal disease patients.
Saudi J Kidney Dis Transpl. 25(5), 998–1003.

66. Valizadeh Shahbazlou, S.H., et al. (2014) Serum levels of
fetuin-A and its relationship with intact parathroid hormone
and 25(OH) vitamin D in hemodialysis patients. Urmia J Med
Sci. 25(5), 404–407.

Acknowledgments
This work was supported by World Health Organization office in
Tehran, Iran and University of Medical Sciences, Mashhad, Iran.

Conflicts of interests
No conflicts of interest exist.

Authors’ contributions
All authors contributed to the conception and design of the study.
SMP and RJE collected the all references in the field according to the
databases and wrote the first draft of manuscript. MR, AA, HGH, ME,
RS, GAF and MGM rechecked and interpreted the references and
obtained data. All authors revised the manuscript critically for
important intellectual content and read and approved the final
manuscript.

Majid Rezayi
Mashhad University of Medical Sciences Mashhad

Iranchem_rezayi@yahoo.com

�2019 Hogrefe Int J Vitam Nutr Res (2019), xx (xx–xx), xx–xx

S. Mostafa Parizadeh et al., Association of Vitamin D Status

parizadehmr2
Sticky Note
Majid Ghayour-Mobarhan, MD, PhD; Metabolic Syndrome Research Center, Mashhad University of
Medical Sciences, Mashhad, Iran, 99199-91766, Tel:+985138002288, Fax: +985138002287; Email:
ghayourm@mums.ac.ir.

parizadehmr2
Highlight



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2540 2540]
  /PageSize [612.000 792.000]
>> setpagedevice




