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Abstract 

Background and study aim. Non alcoholic fatty liver disease has an 

increasing prevelance worldwide. It is closely associated with 

metabolic syndrome. The aim of this study is to assess the association 

between non alcoholic fatty liver disease and serum level of Vitamin D. 

Subjects and Methods. This cross sectional study was conducted on 

95 subjects devided into 2 groups (1st group 45 patients with 

sonographically proven nonalcoholic fatty liver disease and 2nd group 

50 healthy subjects). All the patients were evaluated by thorough full 

history taking, clinical examination, routine laboratory investigations, 

lipid profile, abdominal ultrasound and serum level of Vitamin D by 

ELISA.  Results. Mean weight, Body mass index, and Waist 

circumference were significantly higher in patients with non alcoholic 

fatty liver disease than those without also they were significantly higher 

in patients with severe steatosis (P value 0.001, 0.000, 0.002 

respectively). Incidence of Diabetes mellitus, Hypertension and 

Cardiovascular disease were significantly higher in patients with non 

alcoholic fatty liver disease than those without (P value 0.001,0.003 

and 0.009 respectively).Serum level of Vitamin D was significantly 

lower in non alcoholic  fatty liver disease patients than those without 

also their values were lower in overweight NAFLD patients than those 

with normal body mass index but with no significant difference.  Conclusion: Serum level of 

Vitamin D was highly deficient in patients with non alcoholic fatty liver disease than those without 

and its level significantly decreased with increasing grades of non alcoholic fatty liver disease.      
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 Introduction: 
 

 Nonalcoholic fatty liver disease (NAFLD) is 

defined as fatty infiltration of the liver proven 

by histology or radiology in the absence of 

secondary causes of steatosis such as 

alcoholic liver disease, drug-induced liver 

disease and viral hepatitis [1]. Features of 

metabolic syndrome like obesity, 

dyslipidemia, type 2 diabetes mellitus and 

hypertension are highly prevelant in patients 

with NAFLD and also increase risk of its 

developing [2]. Magnetic resonance imaging 

either by spectroscopy or by proton density 

fat fraction is an excellent noninvasive 

modality for quantifying hepatic steatosis and 

is widely used in NAFLD clinical trials 

[3].Ultrasound is still an important, cheap, 

and easy-to-use imaging tool for the 

diagnosis and grading of fatty liver diseases 

[4].                                      

Liver biopsy is considered the gold standard 

for diagnosing steatosis but it is an invasive 

method assosciated with many adverse 

effects [5].Although NAFLD is the most 

common cause of hypertransaminasemia in 

children and adolescents, elevated Alanine 

aminotransferase (ALT) is not a sensitive 

marker of disease existence and/or severity at 

ordinarily used thresholds  but the evaluation 

of both aspartate aminotransferase (AST) and 

ALT values is essential because an increased 

AST/ALT ratio can reflect a progressive and 

more severe condition, such as fibrotic 

NASH [6].Vitamin D is capable of reducing 

free fatty acids induced insulin resistance in 

both peripheral tissues and hepatocytes, 

therefore low serum Vitamin D may 

predispose to intrahepatic lipid accumulation 

leading to NAFLD [7]. It is proved that 

serum levels of 25-hydroxyvitamin D are 

lower in subjects with NAFLD or NASH 

when compared with healthy controls so its 

insufficiency plays a role in the pathogenesis 

of NAFLD [8]. Vitamin D is capable of 

reducing free fatty acid (FFA) induced 

insulin resistance (IR) both in peripheral 

tissues and in hepatocytes so low serum 

Vitamin D is known  to predispose to 

intrahepatic lipid accumulation leading to 

NAFLD [9]. It is proved that serum levels of 

25-hydroxyvitamin D are lower in subjects 

with NAFLD or NASH when compared with 

healthy controls so its insufficiency plays a 

role in the pathogenesis of NAFLD [10]. 

Vitamin D has been implicated in immune 

modulation, cell differentiation and 

proliferation, and regulation of inflammation 

suggesting that Vitamin D may be a target for 

therapeutic intervention in the treatment of 

NAFLD and NASH [11]. Active Vitamin D 

is proved to modulate the immune system, 
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induce an anti-inflammatory and anti-

fibrogenic pattern in the liver and 

significantly inhibit the hepatic expression of 

pro-fibrotic mediators [12].Our aim is to 

study the assosciation between Non alcoholic 

fatty liver disease and Serum Vitamin D.                                                                       

 

Subjects and Methods:  

Subjects:  

Patients were recruited from outpatient clinic 

of Hepatology, Gastroenterology and 

Infectious diseases in Benha university 

Hospital from October 2019 to October 2020. 

All patients were screened using a 

questionnaire on their medical history, 

symptoms, and findings in physical 

examination.                                                                                              

Inclusion criteria:  

1. Both sexes were included 

2. Patients with non alcoholic fatty liver 

sonographically proven  

3. All patients were >18 years of age  

Exclusion criteria:  

1. Evidence of other causes of chronic liver 

disease, including hepatitis B, C virus and 

autoimmune hepatitis 

2. Presence of malignancies, ascites 

3. The use of medications (current or within 

the last 12 month) known to induce hepatic 

steatosis (estrogens, corticosteroids, 

amiodarone, valproate  

4. Inflammatory bowel disease and human 

immunodeficiency virus (HIV) infections  

5. History of alcohol consumption                 

 Methods: 

A total of 95 patients were enrolled in this 

cross-sectional study and divided into 2 

groups according to their ultrasound:  45 

patients  with   sonographically evidenced   

non alcoholic   fatty liver disease and 50 

subjects with no sonographically evidenced 

non alcoholic fatty liver disease. An informed 

written consent was collected before study. 

The whole protocol was approved by the 

Ethics Committee of Benha faculty of 

medicine for approval.                                                                                         

Weight was measured with a 

plethysmography scale, where patients wore 

minimal clothing, and height was measured 

with a stadiometer. Body mass index (BMI) 

was calculated by dividing the weight by 

height squared (kg/m2). Waist circumference 

(WC) was measured horizontally at the level 

of anterior superior iliac 

spine.                                                               

 After overnight fasting, serum was collected. 

Biochemical markers, including Total 

cholesterol (TC), Triglyceride (TG), High 

density lipoprotein (HDL), Low density 

lipoprotein (LDL), Fasting blood glucose 

(FBG), HbA1c, Alanine aminotransferase 

(ALT), Aspartate aminotransferase (AST), 
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HBsAg, HCV Ab and were measured with 

standard biochemical methods. Serum level 

of active form of Vitamin D was done using 

ELISAtechnique.                                             

                                                                   

NAFLD was diagnosed based on the 

ultrasonographic evidence of hepatic 

steatosis, such as Increase hepatic brightness: 

defined as a homogenously increased 

echogenicity or hyperecchogenicity, posterior 

attenuation of the right lobe, the increased 

contrast between right kidney and the  liver, 

the loss of visualization of the right 

diaphragm and the diminished visibility of 

the intrahepatic vessels [13]. Liver 

ultrasonography was evaluated with single 

viewer operator in supine 

position.                                                            

Statistical analysis: 

Statistical presentation and analysis of the 

results were done using SPSS computer 

package, (SPSS, version 21) for data 

management, (I) Descriptive statistics was 

presented as:                                                     

(1)Mean(X) ± Standard Deviation (SD) for 

quantitative data and (2) Frequency and 

percenatage for qualitative data (II) 

Analyticaal statistics:In the statistical 

comparison between the different groups, the 

significance of difference was tested using 

one of the following tests: ANOVA test (F 

value) , Chi-square test (X2 value) and 

unpaired student t-test (two sided). P value> 

0.05 was considered statistically non 

significant P value ≤ 0.05 was considered 

statistically significant P value III) 

Correlation analysis (Pearson's test): used to 

examine relationship between 

variables                                                           

                                                        

Results: 

At baseline, the age, sex and height were 

comparable between the control group and 

the NAFLD group. Weight, Waist 

circumference, Body mass index, Diabetes 

mellitus, Hypertension and Cardiovascular 

disease were significantly higher in patients 

with NAFLD than those in the control group 

as shown in table (Table 1)      

Patients with NAFLD had a significantly 

lower serum level of Vitamin D than patients 

without NAFLD as shown in (Table 2)                                   

Also serum level of Vitamin D was 

significantly lower in patients with severe 

steatosis than those with mild and moderate 

steatosis as shown in (Table3) and (Figure1)                                                                                     

Non parametric spearman's was used to 

analyze the correlation between Serum 

Vitamin D and NAFLD. Serum vitamin D 

played a very important role in the process of 

the influence on NAFLD. Significant 

negative correlation was found between 
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grades of steatosis detected by 

ultrasonography with serum level of Vitamin 

D  measured by ELISA as presented in 

(Table 4) and (figure 2)                                                           

Significant positive correlation between 

grades of steatosis and laboratory findings 

was found regarding (Alanine 

aminotransferase, Aspartate 

aminotransferase, Fasting blood glucose, 

HbA1c, Serum cholesterol and 

Triglycerides). but there was no significant 

correlation regarding Low density 

lipoprotein, High density lipoprotein as 

shown in (Table 

5)                                                                    

There was significant negative correlation 

between serum level of Vitamin D and 

(Alanine aminotransferase, Aspartate 

aminotransferase, HbA1c, Serum cholesterol 

and Triglycerides) as shown in (Table 6)                                                                              

Table (1): Basic characteristcs of the studied groups 

 

Statistical Test P value Non NAFLD (n=50) NAFLD (n=45)  

St t 0.218 38.22+12.05 41.09+10.33 Age  

 

X2 test 

 

0.414 

 

28 (56%) 

22 (44%) 

 

21 (46.7%) 

24 (53.3%) 

Sex 

 Male  

 Female  

 

X2 test 

 

0.119 

 

22(44%) 

28(56%) 

 

27(60%) 

18(40%) 

Residence  

 Rural 

 Urban  

 

X2 test  

 

0.012* 

 

16(36%) 

34 (64%) 

 

26(58%) 

19(42%) 

Occupation  

 Farmer   

 Not farmer 

 

X2 test  

 

0.217 

 

14(28%) 

36 (72%) 

 

27(60%) 

18(40%) 

Marital status 

 Married  

 Not married 

T test 0.001* 67.16+8.29 91.60+12.43 Weight (Kg) 

T test 0.634 163.44+9.52 162.56+8.44 Height (cm) 

T test  0.000* 24.59+3.13 34.62+3.84 BMI 

T test 0.002* 82.64+6.68 102.56+8.80 WC (cm) 

X2 test 

 

 

 

 

 

 

 

0.936 

 

 

0.001* 

0.003* 

0.009* 

0.102 

 

37 (74%) 

13 (26%) 

 

6(12%) 

9(18%) 

1(2%) 

2(4%) 

 

32 (71.1%) 

13 (28.9%) 

 

23(51.1%) 

21 (46.7%) 

8(18.2%) 

6(13.3%) 

Smoking  

 Non smoker 

 Smoker 

History of:    

DM 

HTN 

CVD 

COPD 

BMI (Body mass index), WC (Waist circumference), DM (Diabetes mellitus), HTN (Hypertension), CVD (Cardiovascular 

disease), COPD (Chronic obstructive pulmonary disease), NAFLD (non alcoholic fatty liver disease) , X2 test (chi square test) , St 

t (Student’s t –test), 
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Table (2): Comparison between both groups regarding serum level of Vitamin D  

 

 NAFLD 

(n=45) 

Non NAFLD 

(n=50) 
P value Statistical 

Test 

Serum Vitamin  D (20-70 ng/ml) 18.68+8.73 30.99+13.23 0.000* T test 

NAFLD (non alcoholic fatty liver disease), St t (Student’s t –test) 

 

Table (3): Comparison between different grades of NAFLD regarding serum level of Vitamin D  

 NAFLD (Mean+S.D) Non 

NAFLD 

(N=50) 

(Mean+S.D) 

Statistical test 

Mild  

(N=17) 

Moderate 

(N=23) 

Severe 

(N=5) 

P 

value 

ANOVA (F) 

Serum vitamin D  (20-70 ng/ml) 21.04+7.69 18.26+9.54 12.56+5.42 30.99+13.

23 

0.002

* 

10.10 

S.D (standard deviation), NAFLD (non alcoholic fatty liver disease) 

                                                                    

 

Fig.(1): Bar Chart showing comparison between different grades of NAFLD and serum level of Vitamin D 

 

Table (4): Non parametric spearman's correlation between the grades of steatosis and serum level of Vitamin D 

 
 US F.L. grade 

Serum Vitamin D (20-70 ng/ml) R -0.51 

P  value 0.000* 

    F.L (fatty liver ), US (Ultrasound) 
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Fig. (2):  Scatterplot  showing negative correlation between grades  of steatosis and  serum level of  Vitamin  D 

 

Table (5): Non parametric spearman's correlation  between  grades of steatosis and laboratory findings  

ALT (Alanine aminotransferase), AST (Aspartate aminotransferase), FBG (Fasting blood glucose), TGs (Triglycerides), LDL 

(Low density lipoproteins), HDL (High density lipoproteins) F.L (fatty liver ), US (Ultrasound)                                           

 

 

 

 US F.L. grade 

ALT R 0.682 

P  value <0.001* 

AST R 0.623 

P  value <0.001* 

FBG R 0.390 

P  value <0.001* 

HbA1C R 0.498 

P  value <0.001* 

Serum cholesterol R 0.665 

P  value <0.001* 

TGs R 0.572 

P  value <0.001* 

LDL R 0.045 

P  value 0.665 

HDL R -0.151 

P  value 0.144 
 



Vitamin D in NAFLD, 2021 

719 
 

Table (6): Correlation between serum level of Vitamin D and laboratory findings  

 S.Vit D Statistical test 

ALT R -0.331  

P  value 0.001*  

AST R -0.338  

P  value 0.001*  

FBG R -0.195 Non parametric Spearman's 

P  value 0.059  

HbA1C R -0.278  

P  value 0.006*  

Serum cholesterol R -0.328  

P  value 0.001*  

TGs R -0.297  

P  value 0.003*  

LDL R -0.186  

P  value 0.071  

HDL R 0.053  

P  value 0.610  

ALT (Alanine aminotransferase), AST (Aspartate aminotransferase), FBG (Fasting blood glucose), TGs (Triglycerides), LDL 

(Low density lipoproteins), HDL (High density lipoproteins) 

 

 
Discussion: 
 

Nonalcoholic fatty liver disease (NAFLD) is 

a pathological condition that encompasses a 

wide spectrum of liver damage, ranging from 

simple steatosis to nonalcoholic 

steatohepatitis (NASH), cirrhosis, and 

hepatocellular carcinoma. The pathogenesis 

of NAFLD is multifactorial and is 

characterized by overweight and insulin 

resistance (IR) [14]. Lipid accumulation and 

free fatty acid (FFA) distribution from 

adipose tissue to liver plays an important role 

in the pathogenesis of NAFLD [15]. Lower 

levels of 25(OH)D in patients with NAFLD 

might contribute to the progression of 

NAFLD however the exact mechanism of 

Vitamin D deficiency and NAFLD is not  

 

fully indicated [16]. NAFLD and low serum 

Vitamin D are associated with obesity (high 

BMI) [17]. In our study we used 

ultrasonograghy for diagnosis and 

determination of grades of NAFLD, this 

agreed with a study which reported that 

ultrasound has good sensitivity (85%) and 

specificity (95%) compared with histology in 

identifying moderate and severe steatosis 
[18]

. 

In the current study NAFLD was presented 

more frequently in females (53.3%) than 

males (46.7%). This was similar to a different 

study which proved higher prevalence of 
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NAFLD in females [19]. In our study, mean 

weight was significantly higher in patients 

with NAFLD (91.60±12.43) than those 

without NAFLD (67.16±8.29). Also, it was 

documented that NAFLD is highly associated 

with several metabolic conditions like T2DM 

and obesity [20]. This came in agreement 

with some study reporting that obesity is 

associated with nonalcoholic fatty liver 

disease (NAFLD) [21]. On the other hand it 

was reported that NAFLD can also be 

observed in non-obese individuals and has its 

own metabolic characteristics, such as higher 

transaminase and insulin levels, less insulin 

sensitivity 

[22].                                                                 

                                                                         

 In the current study, diabetes was noted in 

23 patients (51.1%)) with NAFLD compared 

to 6 (12%) in those without so there was a 

statistically significant positive association 

between diabetes mellitus and NAFLD This 

agreed with Leite et al. who reported that 

Prevalence of NAFLD among patients with 

type 2 diabetes has been estimated to be as 

high as 69% based on ultrasound diagnosis 

[23]. Again it was reported that nearly two-

thirds of people with obesity and T2DM and 

half the patients with hyperlipidaemia and 

hypertension have fatty liver on ultrasound 

[24].                                                                                         

In the present study although BMI was higher 

in NAFLD group (34.62±3.84) than control 

group with mean (24.59±3.13), with 

statistically significant difference also there 

was statistically significant incease in BMI 

with increasing grades of NAFLD (P value 

0.001). This agrees with that study that 

demonstrated that higher BMI was observed 

in the NAFLD than those without NAFLD 

group [25]. In contrast to our study it was 

proved that NAFLD can occur among 

individuals who are not obese and have a 

normal body mass index 

[26].                                                                 

In our study there was no significant 

difference between group of NAFLD and 

group without NAFLD regarding COPD but 

frequency of COPD was significantly higher 

in moderate and severe grades of NAFLD 

than mild grade. This agreed with others who 

stated that patients with COPD have 

increased visceral fat, a known inflammatory 

and lipolytic fat deposit. Thus, increase in 

free fatty acids accumulating in the liver 

might lead to NAFLD development in COPD 

[27]. In the present study the liver 

biochemical profile, ALT and AST were 

significantly higher in NAFLD patients with 

mean (39.64±8.62 and 35.96±8.72 

respectively). Also ALT and AST levels 

increased significantly with increase in 
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hepatic steatosis (P value <0.001). Some 

researchers mentioned that NAFLD is the 

most common cause of a symptomatic 

elevation of transaminase levels [28].                                                                                                                

In our study serum cholesterol and 

triglycerides were highr in patients with 

NAFLD than those without with mean 

(201.07±24.58, 153.98±18.40 respectively) 

but there were no significant difference 

regarding LDL and HDL. Also seum 

cholesterol and TGs levels increased 

significantly with increase hepatic steatosis 

(P value <0.001). This came in agreement 

with Wu et al. who reported that high serum 

triglyceride (TG) levels and low serum high-

density lipoprotein HDL) levels are also 

common in patients with NAFLD [29]. Also 

Santhoshakumari et al. showed that patients 

with NAFLD had higher TC, LDL, and TG, 

and lower HDL as compared to the control 

group [30]  

Vitamin D receptors are present in several 

cell types and play an important role in both 

energy metabolism and bone metabolism, 

25(OH) D is a major circulating form of 

vitamin D and constitutes the best clinical 

indicator of Vitamin D stores [31].  Our study 

showed that serum level of Vitamin D is 

lower in patients with NAFLD(18.68±8.73) 

than those without (30.99±13.23 )and this 

level is much lower with increasing severity 

of steatosis with mean (12.56± 5.42) in case 

of severe steatosis in comparison to 

(21.04±7.69) in mild steatosis with 

significant negative correlation between 

grades of FL and serum level of Vitamin D 

(P value <0.001).Targher et al. found a close 

association between Vitamin D deficiency 

and NAFLD regarding histological severity 

of hepatic steatosis, necro‐inflammation, and 

fibrosis [32]. Also Jiayancai et al. reported 

that the level of 25(OH)D in patients with 

mild, moderate and severe NAFLD was 

significantly lower in patients with NAFLD 

than those without NAFLD[33]  

This study still had some limitations. Firstly, 

the small sample size which might limit the 

generalizability of the result. We could not 

perform hepatic biopsy to evaluate the 

severity of NAFLD because of invasiveness 

and Liver ultrasonography was considered an 

effective way to investigate NAFLD. Further 

studies are needed to evaluate the effect of 

Vitamin D supplementation on NAFLD in 

different extent. For example, we could 

conduct magnetic resonance spectroscopy 

(MRS) on the subjects or a hepatic biopsy  

Conclusion 

Patients with nonalcoholic fatty liver disease 

(NAFLD) had lower level of serum Vitamin 

D in comparison with patients without 

NAFLD and this significantly decreased with 
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increasing with grades of fatty liver, also its 

level was lower in patients with overweight 

NAFLD than NAFLD patients with normal 

BMI  
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