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ABSTRACT
AIM: To evaluate the association between serum concentration of 
25-hydroxy vitaminD3 [25(OH) D] and liver stiffness severity based 
on vibration- controller transient elastography (VCTE) in patients 
with nonalcoholic fatty liver disease (NAFLD).
METHOD: Sixty two patients with NAFLD enrolled the study from 
May 2012 to August 2013. The severity of liver stiffness evaluated by 
VCTE. The correlation between severity of liver stiffness and serum 

levels of 25 (OH) D, total cholesterol, triglyceride, Fasting plasma 
glucose, ALT and AST were investigated.
RESULTS: There was no significant correlation between severity 
of liver stiffness and serum concentration of 25 (OH) D (P=0.388) 
whiles we found a significant correlation between serum AST level 
and severity of liver stiffness (P=0.0001).
CONCLUSION: There is no correlat ion between serum 
concentration of 25 (OH) D and severity of liver stiffness using 
VCTE.
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INTRODUCTION
Nonalcoholic fatty liver disease (NAFLD), which includes a wide 
spectrum from simple steatosis (non-harmful accumulation of fat in 
the liver cells) to progressive nonalcoholic steatohepatitis (NASH) 
with or without cirrhosis and hepatocellular carcinoma, has become 
a worldwide public health concern[1]. The prevalence of NAFLD 
ranges from 10 to 24% depending on the criteria used for specific 
diagnosis[2]. It is one of the most common chronic liver diseases 
among general population and because of growing incidence of 
obesity and diabetes mellitus and decreasing incidence of viral 
hepatitis, it is anticipated that the incidence of NAFLD will proceed 
viral hepatitis in the future[3,4].
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    The progression of NASH is not uniform and NASH with 
fibrosis promote faster than NASH without fibrosis. Recently, it is 
demonstrated that hepatocellular carcinoma (HCC) can occur not 
only in patients with NASH induced cirrhosis, but also in NASH 
patients without advanced fibrosis[5]. 
    Although, our knowledge about histopathologic characteristics of 
NASH is improving, the pathogenesis of NAFLD is not completely 
clarified. NAFLD in most patients is associated with metabolic risk 
factors including obesity, diabetes mellitus, and dyslipidemia. In 
addition, recent studies have shown the association between NAFLD 
and some other diseases including obstructive sleep apnea (OSA), 
colonic adenomas, hyperuricemia, hyperferritinemia, pancreatic 
steatosis, hypothyroidism and vitamin D deficiency[6,7]. On the other 
hand, it has been documented that vitamin D deficiency has non- 
skeletal adverse effects on several organ systems. Some researches 
proposed low 25-hydroxy vitaminD3 [25(OH) D] concentrations 
may be associated with some cancers, type 2 diabetes Mellitus, 
metabolic syndrome, cardiovascular disease and insulin resistance[8,9]. 
Some studies demonstrated a close relationship between 25(OH) 
D level, calcium hemostasis and cardiovascular disease[10,11] while 
others showed impaired glucose tolerance, metabolic syndrome and 
type 2 diabetes mellitus to be more prevalent in individuals with low 
serum concentration of 25 (OH) D[12,13,14]. Vitamin D can decrease 
FFA-induced insulin resistance in peripheral tissues and hepatocytes. 
As a result, low serum vitamin D may predispose liver to lipid 
accumulation and resulting NAFLD[15].  
    Liver biopsy is the gold standard for diagnosis of broad range 
of NAFLD. However, in practical hepatology liver biopsy is not 
recommended routinely for diagnosis of NAFLD due to its risk of 
bleeding, expense, and absence of specific criteria to differentiate 
NAFLD entities[16]. 
   There are several methods for diagnosis of s teatosis . 
Ultrasonography is the least expensive and easiest modality for 
diagnosing NAFLD. Recently, vibration- controller transient 
elastography (VCTE) has been offered for liver stiffness assessment. 
VCTE is considered to be a reliable technique for detection of 
advanced liver fibrosis and early liver cirrhosis[17,18,19]. This study 
designed to evaluate the relationship between serum 25(OH) D 
concentrations and severity of liver stiffness based on VCTE 
findings.

MATERIALS AND METHODS
 Overall we assessed 62 sequential patients with NAFLD who 
attended our hepatology clinic, affiliated to Ahvaz Jundishapur 
University of Medical Sciences from May 2012 to August 2013. 
The diagnosis of NAFLD was based on two criteria including liver 
ultrasonographic findings compatible with NAFLD reported by 
an experienced radiologist and serum alanine aminotransferase 
(ALT) more than 40 U/L. Exclusion criteria included any history of 
advanced chronic liver or renal disease, alcohol intake more than 
20 g/day, viral hepatitis, autoimmune hepatitis, use of hepatotoxic 
drugs, receiving any medication that affecting vitamin D metabolism, 
history of hypothyroidism or Cushing syndrome, taking parenteral 
nutrition since 6 months ago, history of surgery on digestive tract 
such as gastroplasty or jejunoileal bypass. The research ethical 
committee of Ahvaz Jundishapur University of Medical Sciences 
approved the study and informed consent was obtained from the 
participants. We measured body weight and height and calculated 
body mass index (BMI) by dividing weight (in kilograms) by height 
(in square meter). Blood pressure was measured on 3 occasions by 
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experienced nurses. We were taking venous blood in the morning 
after at least 12 hours fasting and the following tests were performed 
by using standard laboratory methods: fasting blood glucose, 
aspartate aminotransferase (AST), alanine aminotransferase (ALT), 
lipid profile including triglycerides, high density lipoprotein (HDL) 
cholesterol, total cholesterol, blood urea nitrogen (BUN), creatinine, 
thyroid function tests and 25(OH) D concentration. Low density 
lipoprotein (LDL) cholesterol was calculated by Fried Wald equation. 
    Liver ultrasonography was performed to evaluate the degree of 
steatosis by the same operator who was blinded to the study protocol. 
Liver steatosis was scored semi quantitatively on a scale of 0-3. 
All patients were undergone VCTE (FibroScan®, Echosense, Paris, 
France) for liver stiffness assessment.
    Our statistician calculated a sample size of 61 patients to achieve 
a statistically significant difference in liver stiffness score with a 
power of 80% and a P value <0.05. The subject characteristics were 
compared by student’s t test for numerical data and chi-square or 
Fisher exact test for qualitative variables. We used SPSS software 
(version 21, SPSS Inc., Chicago, IL) for data analysis.

RESULTS
From May 2012 to August 2013, 178 patients were assessed for 
eligibility and finally 62 patients were included. The main reason 
of exclusion was refusal to perform VCTE. Ten patients excluded 
because of using Tamoxifen and methotrexate and 13 patients 
because of viral hepatitis.
    Demographic characteristics of patients are shown in table 1. 
Thirty seven of 62 patients (59.7%) had low serum 25(OH) D 
concentrations (less than 20 nmol/L).

Parameter
age
Sex (m/f )
BMI
triglyceride
Total cholesterol
aspartate aminotransferase(AST) 
alanine aminotransferase(ALT)
fasting blood glucose
25(OH)D

Mean
40.19
25/37 (40% m, 60% f)
28.29
216.00
196.9
45.4
77.8
103.5
20.6

Table 1 Demographic characteristics of study population.

± SD
8.7

3.1
74.8
41.9
25.1
54.7
25
13.5

    There was no significant correlation between severity of liver 
stiffness and serum concentrations of 25(OH) D (P=0.388). Likewise, 
there were no significant correlation between severity of liver 
stiffness and patients age (P=0.562), ALT (P=0.77), FBS (P=0.064), 
total cholesterol (P=0.732) and TG (P=0.138). However, there was 
a strong correlation between severity of liver stiffness and serum 
concentration of AST (P=0.0001) (Table 2).
    The mean (± SD) Liver stiffness score based on VCTE results 
were 5.94±2.51.
    We categorized liver stiffness severity to 5 groups based on a 
previous study (20) which is shown in table 3.

DISCUSSION
Although about 56% of our NAFLD patients had marked deficiency 
of 25(OH) D, our study did not show any significant correlation 
between serum concentration of 25(OH) D and degree of liver 
stiffness according to VCTE.
    Several studies have shown higher prevalence of vitamin D 
deficiency among NAFLD subjects compared with controls[21,22,23,24]. 
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Liver stiffness
    Pearson correlation
    p
FBS
    Pearson correlation
    p
AST
    Pearson correlation
    p
ALT
    Pearson correlation
    p
TG
    Pearson correlation
    p
TC
    Pearson correlation
    p
Age
    Pearson correlation
    p
25(OH)D
    Pearson correlation
    p

Table 2 Correlation between FBS, AST, ALT, lipid profile,   25(OH) D concentration and liver stiffness.

FBS

0.060
0.643

-

0.022
0.867

0.126
0.335

-0.08
0.535

AST

0.515
0.0001

-

0.506
0.000

0.151
0.243

       

ALT

0.038
0.77

0.506
0.000

-

0.324
0.010

       

 TG

-0.192
0.138

-0.022
0.867

-

0.178
0.170

-0.204
0.114

TC

0.046
0.732

0.126
0.335

0.178
0.170

-

0.004
0.975

BMI

0.213
0.099

       

 Age

0.075
0.562

0.151
0.243

0.324
0.010

-

25(OH)D

0.112
0.388

0.080
0.535

0.204
0.114

-.004
0.975

-

-

Liver stiffness
-

0.06
0.064

0.515
0.0001

0.038
0.77

-0.192
0.138

0.046
0.732

0.075
0.562

0.112
0.388

Number of patients (%)
36 (41.6)
9 (16.6)
4 (6.6)
9 (15)
0 (0)

Liver stiffness score
F0 (less than 5.6)
F1(5.7-6.65)
F2 (6.66-8)
F3 (8.1-17)
F4 (more than 17.1)

Table 3 The severity of liver stiffness.

Barchetta and colleagues investigated the association between 
hypovitaminosis D and presence of NAFLD in patients with various 
degree of insulin resistance and demonstrated that patients with 
NAFLD had reduced level of 25(OH) D compared to patients 
without NAFLD[24]. They also showed the relationship between 
hypovitaminosis D and NAFLD to be independent of age, sex, 
triglycerides, HDL and glucose concentrations. However, their 
definition of NAFLD was based only on ultrasonographic findings 
and they did not confirmed NAFLD diagnosis with liver biopsy or 
VCTE. In addition, they did not clarify the season of serum 25(OH) 
D measurement and ignored the importance of sun exposure on 
serum concentration of 25(OH) D. It is important to consider this 
factor for interpretation of results[24].    
    Targher and coworkers evaluated the association between serum 
concentration of 25(OH) D and liver histology in NAFLD patients 
and showed that in comparison to control group, NAFLD patients 
had a marked decrease in winter serum 25(OH) D concentrations, 
which was closely associated with histopathological features of 
NAFLD[11]. Our basis for NAFLD diagnosis was VCTE and not 
liver biopsy. Although, the mean serum concentration of 25(OH) 
D in NAFLD patients in our study was 20.5 nmol/L which is very 
close to the figure 20.4 in Targher’s study, we did not found any 
association between NAFLD and serum concentration of 25(OH) D. 
We speculated that this difference in results may be due to different 
geographic regions of two studies. Ahvaz city situated in a tropical 
region and sun exposure exists throughout the year. Therefore there 
is not seasonal variations of serum concentration of 25(OH) D. On 
the other hand, discrepancy of our results with results of two above 
studies may be due to differences in methodology. Barchetta and 
coworkers used only ultrasonography but we used VCTE and Targher 
and associates used liver biopsy for NAFLD diagnosis.

    Some studies from Asia proposed that the association between 
vitamin D and NAFLD may be affected by ethnicity[21,25]. Li 
and coworkers assessed the association between serum vitamin 
D concentration and NAFLD by using radioimmunoassay in a 
Chinese population from May to July. They did not find any positive 
correlation between serum vitamin D concentration and NAFLD[26]. 
This could be explained by allele frequency of vitamin D receptor 
polymorphism between western and eastern people[27].  
    We did not found any association between NAFLD and ALT, 
fasting blood glucose, serum triglyceride, total cholesterol, and 
25 (OH) D concentration although there was a strong correlation 
between AST and liver stiffness which guide us to have more focus 
on the level of AST in evaluating patients. Similarly, Verma and 
colleagues evaluated predictive value of ALT level for NASH and 
NAFLD and demonstrated that the rate of advanced fibrosis was not 
different between normal and elevated ALT groups. However, they 
showed that NASH was significantly more common in patients with 
high ALT. They concluded that there is no cutoff point for ALT level 
to predict NASH and advanced fibrosis[26].  
    Our study had some limitations including lack of a control group 
with normal VCTE and relatively small sample size. However, 
it is the first study that evaluated the correlation between serum 
concentration of vitamin D with NAFDL by using VCTE which is a 
noninvasive and reliable method for detection of liver injury.

CONCLUSION
Our results demonstrated that there is no correlation between serum 
concentrations of vitamin D with NAFDL based on VCTE results 
however further investigation in different geographic regions are 
needed to clarify this issue
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