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Abstract:  
Background: Non-alcoholic fatty liver disease (NAFLD) has become a global epidemic. Approximately every 
third adult in the industrialized countries has a morbidly fatty liver. NAFLD is the most common cause of 
persistent abnormalities in liver enzymes. NAFLD is now increasingly being recognized as a cause of 
hepatocellular carcinoma, liver transplantation and finally death. Vitamin D, the sunshine vitamin, can be 
associated with the progression of NAFLD. Many studies have shown a correlation between Vitamin D and 
NAFLD. 
Materials and Methods: 50 cases and 50 controls were selected for the study over an approximate period of 2 
years. The study was a cross-sectional study done in IMS & SUM Hospital 
Results: The difference of mean Vitamin D level was found to be statistically significant between the cases 
and the controls. Alanine Transaminase level was also found to be statistically significant. 
Conclusion: Our study revealed that lower Vitamin D levels were found in patients suffering from NAFLD. 
However more studies are required to concretely establish this finding. 
Keywords: NAFLD, liver disease, alcohol, Vitamin D, sunshine vitamin, cirrhosis, NASH. 
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Introduction 

Non-alcoholic fatty liver disease (NAFLD) 
involves fatty infiltration of the liver exceeding 5% 
to 10% by weight with exclusion of alcohol as a 
cause [1]. It was described for the first time in 
1950 when fatty liver was observed in a group of 
obese patients.[2] 

The prevalence of NAFLD is increasing rapidly 
worldwide. In western countries, NAFLD is the 
most common liver disorder, and it has a reported 
prevalence of 6-35% (median 20%) worldwide. 
NAFLD among Adult population is about 25-30% 
and non-alcoholic steatohepatitis (NASH) 
prevalence in adults is about 5-6% [3, 4]. 

However, in Indian population prevalence rate of 
NAFLD is increasing day by day. In the general 
Indian population prevalence of the disease is 
reported to be around 8.7-32%, with a higher 
incidence rate observed among obese and diabetic 
patients depending on age, gender, locality and 

ethnicity [5,6-10]. Prolonged use of medicines like 
amiodarone, Antiviral drugs (nucleoside 
analogues), corticosteroids, methotrexate, 
tamoxifen, tetracycline, etc can be attributed as one 
of the causes of NAFLD.[11] 

Cigarette	 smoking	 is	 not	 associated	 with	 an	
increased	 risk	 of	 developing	 NASH	 but	 some	
studies	showed	that	consumption	of	large	quantities	
of	 soft	 drinks can	 cause	 NAFLD	 due	 to	 high	
concentrations	of	fructose	-	corn	syrup	or	in	similar	
quantities,	as	a	metabolite	of	sucrose.	The	quantity	
of	 fructose	 delivered	 by	 soft	 drinks	 may	 lead	 to	
increased	deposition	of	fat	in	the	abdomen.[12,13] 

Lipid disorders associated with metabolic 
syndrome (like hypertriglyceridemia rather than 
hypercholesterolemia) may trigger the risk of 
NAFLD [10,14]. The progression from NAFLD to 
NASH and cirrhosis is less understood but 
increasing evidence suggests that the mechanism 
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of the association of vitamin D and NAFLD is 
believed to be related to oxidative stress and 
inflammation.[15] They both share inflammation 
as the common pathogenic mechanism.  Several 
researchers in the last two decades have already 
examined the correlation between NAFLD and 
vitamin-D level.[1,16-22]  

Gradual weight loss may improve the process in 
obese NAFLD patients; rapid loss may worsen 
disease progression. [23] 

Materials and Methods 

50 known cases of NAFLD (aged between 18-70 
years and with history of alcohol intake ≤30g/day 
in men and ≤ 20g/day in women ), presented to the 
Gastroenterology Department, Institute of Medical 
Sciences & SUM Hospital during the period of 
2016-2017were included as cases in my study. 
Pregnant women and those having other chronic 
diseases, any malignancies or taking vitamin D 
supplementation were excluded. The diagnosis of 
NAFLD was made on the basis of ultrasonography 
findings.  

Subjects were considered as cases if they presented 
with fatty liver defined according to the standard 

criteria accepted by the American Gastroenterology 
Association.[24] The standard criteria are:- An in-
crease in hepatic echogenicity taking renal echo-
genicity as a reference, the presence of enhance-
ment and lack of differentiation in periportal inten-
sity and the vascular wall due to great hyper-
echogenicity of the parenchyma.[25] 

Calculated Parameters: 

1. Very-low density lipoprotein (VLDL-c) 
estimation done by Friedewald’s equation: 
(Triglycerides/5). 

2. Low-density lipoprotein cholesterol (LDL-c) 
estimation done by following formula: [Total 
cholesterol – (HDL+VLDL)]. 

3. Globulin = [Total protein – albumin]. 
4. A : G ratio 
5. Lipid ratios 

Results & Discussion 

In the present study 50 cases of non-alcoholic fatty 
liver disease (NAFLD) were compared with 50 nos. 
of age and sex matched healthy controls by using 
software SPSS version 20.0. 

 

 
Figure 1: Mean values of vitamin D in both the groups 

 
Table 1: Comparison of Vitamin D Level between the Groups. 

Parameters Cases (Mean ± SD) Control (Mean ± SD) P value* 
Vitamin D 16.67 ± 8.72 20.88 ± 9.46 0.027 
*Mann-Whitney U test was used.  
Table 1 and figure 1 show the comparison of 
Vitamin D level in between the groups. The mean 
Vitamin D level in patient with NAFLD was 16.67 
± 8.72 which was lower than the control group.  
This Vitamin-D level when compared between the 
2 groups, using a Mann- Whitney U test was found 
to be statistically significant (p value= 0.027).  

Previously, many studies have reported that the 
serum vitamin D levels of the patients with 
NAFLD/NASH were lower than those without 
diseases, suggesting that NAFLD might cause 
vitamin D deficiency in these patients. As a 
secosteroid associated with calcium homeostasis, 
the functions of Vitamin-D on immune 
modulation, cell differentiation and proliferation, 
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and the inflammatory response have already be 
confirmed. [26] For instance, Vitamin-D 
deficiency would activate Toll-like receptors, 
resulting in severe liver inflammation and 
induction of oxidative stress. Vitamin-D 
supplements could reverse the inflammation 
caused by NAFLD-related hepatic injury by 
inhibiting monocyte activation and TNF-α and IL-

1 expression. [27,28] So, a strong association of 
circulating low vitamin-D level in NAFLD patients 
was an important finding of the present study. In 
contrast, some studies analyzed by Brilet al.[29], 
Hao et al.[30], Eun Chung et al.[31] and Li et 
al.[32] did not find any significant correlation in 
between adult NAFLD cases compared with 
control group. 

 
Table 2: 

Parameters Cases (Mean ± SD) Control (Mean ± SD) P value* 
TG 168.0 ± 48.9 137.90 ± 55.74 0.001 
HDL 43.88 ± 9.58 47.50 ± 13.89 0.393 
LDL 93.0 ± 38.0 91.5 ± 30.60 0.951 
VLDL 32.28 ± 11.65 26.46 ± 12.22 0.002 
Total Cholesterol 174.35 ± 36.77 170.42 ± 31.81 0.837 
*Mann-Whitney U test was used.  
Table 2 shows the comparison of lipid profile in between the groups. Triglyceride levels in case group (168.0 ± 
48.9) was found to be higher as compared to control group (137.90 ± 55.74) and it is statistically significant (p 
value= 0.001).  Similarly, VLDL levels were significantly higher in case group (32.28 ± 11.65) as compared 
with control group (26.46 ± 12.22) (p value= 0.001). 
 

Table 3: Comparison of Liver Function Test between the Groups 
Parameters Cases (Mean ± SD) Control (Mean ± SD) P value* 
AST 29.84 ± 14.10 28.16 ± 15.45 0.465 
ALT 38.24 ± 24.41 26.56 ± 16.41 0.001 
ALP 96.62 ± 36.41 83.44 ± 20.27 0.040 
 
Mildly to moderately elevated serum levels of ALT and/or AST is the most common laboratory abnormality 
found in patients with NAFLD. Specially, ALT concentrations are sometimes used as a biomarker to detect 
“suspected NAFLD”. [36,37] 
 

Table 4: Comparison of Protein Levels between the Groups. 
Parameters Cases (Mean ± SD) Control (Mean ± SD) P value* 
Albumin 3.86 ± 0.890 4.08 ± 0.488 0.125 
Globulin 3.08 ± 1.02 2.96 ± 0.699 0.496 
Total Protein 6.98 ± 1.33 6.98 ± 0.685 0.998 
A: G Ratio 1.33 ± 0.48 1.51 ± 0.653 0.129 
*Unpaired t-test was used.  

Table 4 shows the comparison of protein levels 
between the groups. The mean albumin level in the 
NAFLD patients was 3.86 ± 0.890 whereas the 
albumin level was 4.08 ± 0.488 in control group. 
The difference did not show any statistical 
significance (p value= 0.125). 

The comparison of mean globulin level, total 
protein level and A:G ratio between the two groups 
did not show any statistical significance 

Summary and Conclusion 

The present cross-sectional study was conducted 
on 50 patients with non-alcoholic fatty liver 
disease (NAFLD) and compared with 50 healthy 
participants in a tertiary care hospital.  
From the current study, it can be concluded that 
the serum level of vitamin-D among adult NAFLD 
patients were lower than adult healthy individuals. 

An attempt has been made to explain the lowering 
level of serum vitamin-D in non-alcoholic fatty 
liver disease patients and its role in disease 
progression.  
However, further studies with larger case 
population and longer time frame are required to 
explain the central pathophysiology in non-
alcoholic fatty liver disease progression. 
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