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Abstract 

 

Background/Aim: Non-alcoholic fatty liver is quite common among modern populations, and simpler 

methods are researched for its early diagnosis and therapy. Studies are stating that vitamin D deficiency 

could play a role in the etiopathogenesis of fatty liver. This study aimed to compare the efficacy of 

metformin and vitamin D therapy in improving fatty liver disease. 

Methods: A total of 86 patients with non-alcoholic fatty liver disease were included in this case control 

study and classified into four groups according to the treatment received. In the study group, 23 patients 

were using metformin only, and 21 patients were using both metformin and vitamin D. Twenty-one 

patients were using vitamin D only, and 21 patients were on a diet and an exercise regimen (control 

group). Weight, BMI, waist circumference, fatty liver index (FLI), HOMA-IR, AST, ALT, GGT, 

triglyceride parameters were evaluated before and after four weeks of therapy. 

Results: There was a significant regression in the fatty liver disease of the patients who used both 

metformin and vitamin D (FLI-%5, 90 (11.1) P=0.025). Among patients who used only metformin and 

only vitamin D, the decrease in FLI was not significant (P>0.05); however, FLI was observed to 

significantly decrease in the control group (-7.30, P=0.018). The serum CRP levels were also observed to 

significantly decrease in the control, Met and Met-D vit groups (P=0.025, P=0.002, P=0.006, 

respectively). 

Conclusions: The combination of vitamin D and metformin therapy could positively contribute to the 

improvement of NAFLD in patients with vitamin D deficiency. 
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Introduction 

Non-alcoholic fatty liver disease (NAFLD) describes 

the visceral adiposity of the liver without secondary causes (e.g., 

heavy alcohol use). NAFLD is the known leading cause of 

cryptogenic cirrhosis [1]. NAFL and nonalcoholic steatohepatitis 

(NASH) are the two subgroups of NAFLD. NAFL is the adiposis 

of the liver without significant inflammation signs, while NASH 

indicates inflammatory steatohepatitis [2]. 

The pathogenesis of NAFLD is still controversial. The 

dominant hypothesis is the “double-hit model” suggested by Day 

and James [3]. The first hit is made by free fatty acids in the 

liver, accumulation of the triglycerides (TG), insulin resistance 

(via lipolysis and hyperinsulinemia) and obesity (leptin 

resistance). Because of these mechanisms, proinflammatory 

cytokines are secreted and oxidative stress occurs, resulting in a 

chronic inflammatory state. Both mechanisms make the second 

hit, which is the progression of the liver damage to 

steatohepatitis and fibrosis. Insulin resistance is important in 

NAFLD pathogenesis. The fat content of the liver affects insulin 

sensitivity more than visceral adiposity [4]. This supports the 

hypothesis that fatty liver has a direct role in the insulin 

resistance pathogenesis. 

Metformin was first used in the 1950s and is the first 

step therapy for type 2 diabetes mellitus patients today [5]. It 

reduces gluconeogenesis in the liver, stimulates glucose uptake 

at the muscles and increases fatty acid oxidation at the adipose 

tissue, causing decreased blood glucose [6]. As a result, 

peripheral insulin sensitivity increases. Metformin prevents 

adipose tissue growth not only by the direct inhibition of 

adipogenesis, but also with the modulation of the synthesis or 

secretion of adipokines [7]. Adiponectin, induced by metformin, 

stimulates AMPK (AMP-activated protein kinase) directly and 

prevents hepatic lipid accumulation by increasing free fatty acid 

oxidation and decreasing its synthesis. In a hepatic steatosis rat 

model, metformin was shown to downgrade hepatomegaly, 

hepatic fat accumulation, and cause a regression in elevated liver 

functions test by reducing hepatic tumor necrosis factor-α (TNF-

α) expression [8]. 

Vitamin D receptors (VDR) are localized in the 

mononuclear cells in the peripheral blood and in various tissues 

containing activated T cells in the human body. There are 

epidemiologic proofs which show that vitamin D deficiency is an 

independent risk factor for NAFLD [9]. In healthy individuals 

with normal liver enzymes, low vitamin D levels were strongly 

and independently associated with NAFLD [10]. Another study 

shows that the severity of vitamin D deficiency is related with 

the histopathological severity of NAFLD and the patients with 

low vitamin D levels are at more advanced stages of liver 

steatosis and fibrosis [11]. According to the meta-analyses, the 

probability of an NAFLD patient having vitamin D deficiency is 

increased 1.26-fold [12]. 

This study aimed to research the effect of metformin 

and vitamin D monotherapies and combination therapies.  

Materials and methods 

This retrospective study was performed on the patients 

over 18 years of age who visited the Yeditepe University Internal 

Medicine outpatient clinic between 2015-2018. The ethics 

approval for the study was obtained from Yeditepe University 

Clinical Trials Ethical Committee (Approval form number: 1267 

/ Chairperson: Prof. Dr. T. CELIK) on 27 October 2016.  

The study was conducted per the principles of the 

Declaration of Helsinki, and in compliance with all international 

and national laws and regulations. Patients gave their written 

informed consent before any procedures were performed. 

The inclusion criteria were as follows: 

 Being over 18 years old  

 Having mild and moderately elevated levels of liver 

function tests and/or hepatosteatosis in ultrasonography 

 >%50 FLI 

 <30 ng/dl vitamin D levels 

 Complete anthropometric and laboratory measurements  

The exclusion criteria included having any of the 

following: 

 Acute viral hepatitis 

 Alcoholic hepatitis 

 Autoimmune hepatitis 

 Toxic ischemic hepatitis 

 A liver mass 

 Pancreatitis and/or cholangitis attack 

 Steroid, antiepileptic, antiviral, antifungal drug use 

The following parameters were evaluated at baseline 

and at the end of 6 months: Age (year), Height (cm), Weight 

(kg), waist circumference (cm), vitamin D level (ng/ml), 

HOMA-IR, CRP (mg/dl), AST (U/l), ALT (U/l), GGT (U/l), and 

TG (mg/dl). Fatty liver index (FLI) is calculated using waist 

circumference, triglyceride and GGT and shows the percentage 

of fat deposition of the liver. It is correlated with hepatosteatosis 

in ultrasonography. Values below 30% indicate no 

hepatosteatosis those>60% are significantly indicative of 

steatosis [13].  

Calculation of FLI 

𝐹𝐿𝐼

=
𝑒0,953∗log(𝑇𝐺)+0,139∗𝐵𝑀𝐼+0,718∗log(𝐺𝐺𝑇)+0,053∗𝑤𝑎𝑖𝑠𝑡 𝑐𝑖𝑟𝑐𝑢𝑚𝑓𝑒𝑟𝑒𝑛𝑐𝑒−15,745

1 + 𝑒0,953∗𝑙𝑜𝑔 (𝑇𝐺)+0,139∗𝐵𝑀𝐼+0,718∗𝑙𝑜𝑔 (𝐺𝐺𝑇)+0,053∗𝑤𝑎𝑖𝑠𝑡 𝑐𝑖𝑟𝑐𝑢𝑚𝑓𝑒𝑟𝑒𝑛𝑐𝑒−15,745

∗ 100[13] 

Creation of study groups 

 MetDvit Group: 21 patients using Metformin+ D vitamin 

 Met Group: 23 patients using only Metformin 

 Dvit Group: 21 patients using only D vitamin 

 Control group: 21 patients using neither Metformin, nor D 

vitamin  

Metformin was used at 1000-3000 mg/day for 6 months. 

Vitamin D was used at 50000 Units/week for 4-6 weeks. 

Statistical analysis 

Minimum-maximum, mean and standard deviation 

values were included in descriptive statistics. The distribution of 

the variables was assessed by a coefficient of variation, 

Skewness – Kurtosis tests, histogram, detrended plot, and the 

normality test of Kolmogorov-Smirnov. The data were 

considered parametric if three or more tests mentioned above 

were positive. 

The investigators used the Post Hoc test to identify if 

the sample size was sufficient. Then, the data were grouped into 

Control group (Gcontrol), Dvit group (GDvit), Metformin group 
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(GMet) and Metformin and Dvit groups (GMet-Dvit) before and after 

the treatment. The groups were not compared with each other 

according to all treatment outcomes, because the study was 

retrospective. The groups were not randomized, and power 

analysis was not performed. Even the control group's outcomes 

were noted from the files of the patients examined in the Internal 

Medicine Department. Therefore, the investigators performed a 

One Way Anova test to all pre-treatment values. The non-

differing data were selected, and their outcomes after the 

treatment were compared between the groups with a Mann 

Whitney U test. 

The values obtained before and after the treatment were 

compared within the groups with a paired sample t-test or 

Wilcoxon test. The post-treatment data were evaluated for 

correlation with Pearson or Spearman Correlation Tests. 

P<0.012 was considered significant in the Post Hoc Bonferroni 

test, and P<0.05 was considered significant in others. 

Results 

Forty-four (51%) patients were male, and forty-two 

(49%) were female. The mean age and height of the participants 

were 41.2 (11.4) years, and 170.8 (9.3) cm, respectively.  

The demographic data and the pre- and post-treatment 

values are shown in Table 1. 
 

Table 1: Descriptive pre-treatment data  
 

Pre-treatment data Female 

Mean (SD) (n) 

Male 

Mean (SD) (n) 

Overall 

Mean (SD) (n) 

Age (years) 41.5 (11.5)(42) 41.6 (11.6) (44) 41.2 (11.4) (86) 

Height (cm) 163.7(5.1) (42) 177.7(5.7) (44) 170.8 (9.3) (86) 

Weight (kg) 78.4(13.7) (42) 94.5(14.5) (44) 86.5 (16.2) (86) 

BMI (kg/m2) 29.2 (4.9) (42) 30.0 (4.7) (44) 29.5(4.8) (86) 

Waist C. (cm) 98.4(13.1) (42) 105.4(9.8) (44) 102.0 (12.0) (86) 

D vit (ng/ml) 16.5(8.4) (42) 18.0 (7.7) (44) 17.8(7.5) (86) 

FLI (%) 53.2(24.1) (42) 73.4(18.1) (44) 63.3(24.1) (86) 

HOMA IR 4.0(2.3) (39) 4.5(2.5) (37) 4.2(2.3) (76) 

CRP (mg/dl) 3.5(4.8) (34) 3.9(3.2) (40) 3.7(3.5) (74) 

ALT (U/l) 22.1(9.3) (42) 54.2(41.6) (43) 38.1(36.1) (85) 

AST (U/l) 21.9(6.9) (42) 33.2(20.6 (42) 27.6(16.5) (84) 

GGT (U/l) 22.7(13.8) (42) 52.3(52.5) (44) 37.4(41.1) (86) 

TG (mg/dl) 140.2(52.8) (42) 198.7(118.0)(44) 171.5(98.8) (86) 
 

Within-group comparison 

Gcontrol: The decrease in TG and FLI and the increase in 

vitamin D following treatment were significant (P=0.034, 

P=0.013, and P=0.01). There were no significant differences 

between morphological (weight, BMI, waist circumference), or 

laboratory values (IR, CRP, AST, ALT, GGT) between the pre- 

and post-treatment periods.  

GDvit: Vitamin D had significantly increased after the 

treatment (P=0.001). There were no significant differences 

between the morphological (weight, BMI, waist circumference), 

or laboratory values (IR, CRP, AST, ALT, GGT, TG) and FLI 

between the pre- and post-treatment periods.  

  

 

 

 

 

 

 

 

 

 

 

 

GMet: The decrease in morphological data (weight, BMI, 

waist circumference, P=0.013, P=0.019, and P=0.008, 

respectively), along with that in HOMA-IR values (P=0.02) was 

significant, while the increase of vitamin D and the decrease of 

CRP, AST, ALT, GGT, and TG, and FLI were not. 

GMet-Dvit: The decrease in morphological data (weight, 

BMI, waist circumference, P=0.07, P=0.016, and P=0.011, 

respectively), the increase in vitamin D, and the decrease in 

HOMA-IR (P<0.001, and P=0.015 respectively), and the 

decrease in FLI were significant (P=0.025). The decrease in 

CRP, AST, ALT, GGT, and TG were insignificant (Table 2).  

Inter-group comparison  

The groups were similar in terms of pre-treatment CRP, 

AST, ALT, GGT, TG values (P>0.05). Therefore, they were 

included in the intra-group comparison tests (Table 3). 
 

Table 3: Inter-group comparison of post-treatment CRP, ALT, AST, GGT, and TG  
 

Comparable  

Data 

Group-Group  

(n-n) Mean(SD) 

Z P-value 

CRP-at Gcontrol-GDvit (n:21-n:21) (6.2(8.8) - 2.3(2.5)) -2.245 0.025* 

Gcontrol-GMet (n:21-n:23) (6.2(8.8) - 5.1(3.9)) -0.554 0.579 

Gcontrol-GMet-Dvit (n:21-n:21) (6.2(8.8) - 2.3(2.1)) -1.935 0.053 

GDvit-GMet (n:21-n:23) (2.3(2.5) - 5.1(3.9)) -3.039 0.002** 

GDvit-GMet-Dvit (n:21-n:21) (2.3(2.5) - 2.3(2.1)) -0.080 0.936 

GMet-GMet-Dvit (n:23-n:21) (5.1(3.9) - 2.3(2.1)) -2.708 0.006** 

ALT-at Gcontrol-GDvit (n:21-n:21) (49.8(48.4) - 33.9(31)) -0.793 0.118 

Gcontrol-GMet(n:21-n:23) (49.8(48.4) - 36.9(17.5)) -0.231 0.817 

Gcontrol-GMet-Dvit(n:21-n:21) (49.8(48.4) - 31.2(22.2)) -0.849 0.396 

GDvit-GMet (n:21-n:23) (33.9(31) - 36.9(17.5)) -1.823 0.068 

GDvit-GMet-Dvit (n:21-n:21) (33.9(31) - 31.2(22.2)) -0.170 0.865 

GMet-GMet-Dvit (n:23-n:21) (36.9(17.5) - 31.2(22.2)) -1.526 0.127 

AST-at Gcontrol-GDvit (n:21-n:21) (30.6(16.5) - 24(10.6)) -1.563 0.428 

Gcontrol-GMet (n:21-n:23) (30.6(16.5) - 28.6(11.7)) -0.183 0.855 

Gcontrol-GMet-Dvit (n:21-n:21) (30.6(16.5) - 34.5(44.7)) -0.862 0.389 

GDvit-GMet (n:21-n:23) (24(10.6) - 28.6(11.7)) -2.155 0.031* 

GDvit-GMet-Dvit (n:21-n:21) (24(10.6) - 34.58(44.7)) -0.562 0.574 

GMet-GMet-Dvit (n:23-n:21) (28.6(11.7) - 34.5(44.7)) -1.174 0.240 

GGT-at Gcontrol-GDvit (n:21-n:21) (33.9(22.4) - 30.4(23.8 )) -0.667 0.505 

Gcontrol-GMet (n:21-n:23) (33.9(22.4) - 48.6(67.9)) -0.400 0.689 

Gcontrol-GMet-Dvit (n:21-n:21) (33.9(22.4) - 28(24)) -1.007 0.314 

GDvit-GMet (n:21-n:23) (30.4(23.8) - 48.6(67.9)) -1.070 0.285 

GDvit-GMet-Dvit (n:21-n:21) (30.4(23.8) - 28(242)) -0.290 0.772 

GMet-GMet-Dvit (n:23-n:21) (48.6(67.9)- 28(24)) -1.835 0.067 

TG-at Gcontrol-GDvit (n:21-n:21) (124.7(68.9) - 139.9(72.5)) -1.032 0.302 

Gcontrol-GMet (n:21-n:23) (124.7(68.9) - 168(625)) -2.503 0.012* 

Gcontrol-GMet-Dvit (n:21-n:21) (124.7(68.9) - 72.7(131.5)) -1.887 0.059 

GDvit-GMet (n:21-n:23) (139.9(72.5) - 168(62)) -1.821 0.069 

GDvit-GMet-Dvit (n:21-n:21) (139.9(72.5) - 172.7(131.5)) -1.120 0.263 

GMet-GMet-Dvit (n:23-n:21) (168(62) - 172.7(131.5)) -0.729 0.466 
 

* P<0.05, ** P<0.01, Mann Whitney U test  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 2: Inter-group comparison 
 

 Gcontrol (n:21) GDvit (n:21) GMet (n:23) GMet-Dvit (n:21) 

Before 

Mean(SD) 

After 

Mean(SD) 

P-value Before 

Mean(SD) 

After 

Mean(SD) 

P-value Before 

Mean(SD) 

After 

Mean(SD) 

P-value Before 

Mean(SD) 

After 

Mean(SD) 

P-value 

Weight 81.1(10.5) 80.4(9.8) 0.4p 76.7(11.6) 76.8(11.2) 0.79 p 91.2(16.1) 88.6(16.4) 0.012 *p 95.6(18.7) 93(17.9) 0.007** p 

BMI 27.95(2.8) 28.2(2.6) 0.37 w 26.7(3.5) 26.8(3.5) 0.76 p 30.7(4.5) 29.8(4.5) 0.009**w 32.3(6) 31.1(5.3) 0.010* w 

Wcirc 100(9.9) 98.2(9.3) 0.06 p 94.4(7.5) 94.5(7.7) 0.93 p 106.1(11) 103.6(10.2) 0.034* p 107.2(14.3) 104.3(13.2) 0.010* w 

Dvit 20.5(7.5) 24.8(9.4) 0.01*w 13.9(5.7) 29.1(13.8) <0.001*** p 18.8(6.3) 21.9(8.6) 0.08 w 17.6(9) 27.8(9.5) <0.001*** p 

FLI 57.4(23.4) 50.1(24.8) 0.018 *p 50.6(21.9) 46(22.1) 0.18 p 73.4(22.9) 68.9(22.9) 0.09 p 72.2(22.5) 66.3(26.9) 0.025* p 

HOMA-IR 3.4(1.1) 3.2(1.2) 0.38 w 2.8(0.9) 2.7(0.9) 0.90 w 5.6(3.1) 3.5(1.6) 0.020*w 5.2(2.8) 3.9(1.9) 0.02* w 

CRP 4.0(4.2) 3.7(3.8) 0.66 w 2.7(3.1) 2.3(2.7) 0.60 w 4.8(3.5) 4.6(3.4) 0.90 w 2.8(2.8) 1.9(1.6) 0.21 w 

ALT 46.4(31.8) 46.7(45) 0.84 w 32.3(23.5) 33.9(31) 0.86 w 40.5(21.2) 36.9(17.5) 0.58 w 34.1(23.4) 31.2(22.2) 0.41 w 

AST 32.4(28.9) 29.3(16.9) 0.18 w 23.2(7.8) 24(10.6) 0.89 w 28.8(9.3) 29.1(11.8) 0.81 w 25.9(11) 24.5(9.8) 0.36 w 

GGT 34.4(23.2) 33.1(24.2) 0.75p 33.9(23.8) 30.4(23.8) 0.25 p 50.7(70) 48.6(67.9) 0.24w 28(24) 29.3(21.9) 0.71 w 

TG 150.8(114.1) 120(64.9) 0.034*w 166.3(72.7) 139.9(72.5) 0.14 w 180.3(53.9) 168(62) 0.36p 172.7(131.5) 181.8(139) 0.40 w 
 

* P<0.05, ** P<0.01, *** P<0.001, p: Paired sample t test, w: Wilcoxon test 
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The post-treatment decrease in the CRP level of GDvit 

was significant (P=0.025) compared with that in the Gcontrol, just 

as the post-treatment increase of TG in GMet (P=0.012) compared 

to the Gcontrol. The decrease in the CRP and TG levels of GMet-Dvit 

groups were insignificant (P=0.053, and P=0.059 respectively) 

compared with those in the Gcontrol. The post-treatment decrease 

in the CRP and AST levels of GDvit were significant (P=0.002, 

and P=0.031, respectively) compared to those in GMet. The post-

treatment data of GDvit and GMet-Dvit were similar. The post-

treatment decrease in the CRP level of GMet-Dvit was significant 

(P=0.006) compared to that of GMet (Table 4). The laboratory 

values not mentioned above yielded insignificant results in the 

intra-group analysis.  
 

Table 4: Inter-group comparison of post-treatment CRP  
 

CRP-at 

Groups(Mean (SD)) 

GDvit  

 

GMet  

 

GMet-Dvit  

Mean (SD) 

2.3(2.1) 

P-value P-value P-value 

Gcontrol (6.2(8.8)) 0.025* 0.579 0.053 

GDvit (2.3(2.5)) 0.002** 0.936 

GMet (5.1(3.9)) 0.006** 
 

* P<0.05, **P<0.01, Mann Whitney U test  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Correlations between post-treatment outcomes 

A positive correlation was found between FLI, 

morphological outcomes (weight, BMI, waist circumference) and 

FLI (P<0.001, P<0.001, and P<0.001 respectively), and various 

post-treatment laboratory values (HOMA-IR, CRP, AST, ALT, 

GGT, TG) (P=0.009, P<0.001, P<0.001, P<0.001, P<0.001, 

and P<0.001 respectively). Post-treatment vitamin D was not 

correlated with FLI, while it was positively correlated with waist 

circumference (P=0.019) (Figure 1). 

HOMA-IR was positively correlated with the 

morphological outcomes (weight, BMI, waist circumference) and 

the ALT level after treatment (P=0.005, P=0.013, P=0.007, and 

P=0.027, respectively). Post-treatment CRP was also positively 

correlated with the morphological outcomes (weight, BMI, waist 

circumference) (P=0.016, P=0.004, and P=0.062, respectively) 

and the ALT, AST, GGT, TG level after the treatment (P=0.012, 

P=0.029, P=0.026, and P=0.010, respectively). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: Correlation of FLI with treatment outcomes  
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Discussion 

This is the first study investigating the therapeutic 

efficacy of vitamin D alone and in combination with metformin 

in non-alcoholic liver fattening. We used the “Fatty Liver Index” 

for liver fattening and treatment outcomes were evaluated with 

FLI, laboratory and anthropometric parameters. The most 

interesting result of this study is that the FLI decrease was 

significant in the control group, which did not use metformin or 

vitamin D, and in the GMet-Dvit. According to the rest of our 

results, it can be stated that vitamin D has a reductive pleotropic 

effect on the fatty liver when combined with Metformin. 

CRP is an inflammation parameter, and it shows the 

pleotropic effect better than FLI, because the FLI is affected by 

TG, BMI and waist circumference. The decrease in CRP levels is 

another striking result of this study. In the Dvit and Met-Dvit 

Groups, CRP levels were significantly decreased after therapy. 

The first study on the relationship between fatty liver 

and vitamin D was performed on 262 patients with metabolic 

syndrome at Sapienz University in 2011. Vitamin D deficiency 

was more common in fatty liver patients, and FLI and 25 (OH) 

vitamin D levels were negatively correlated [10]. In this study, 

there was no correlation between vitamin D and FLI, the 

probable reason being the inclusion of patients with low vitamin 

D levels only. 

In another study conducted on 82 NAFLD cases, the 

changes in the fat parameters with exercise and diet were 

investigated, and despite the reduction in calories and vitamin D 

intake an increment was observed in serum 25-hydroxy vitamin 

D levels of the NAFLD patients. This resulted in an 

improvement in serum vitamin D levels and metabolic 

parameters without vitamin D supplementation in NAFLD 

patients [14].  

Another study investigated the effects of different doses 

of Metformin on liver biochemistry (aminotransferases), 

histology and metabolic syndrome [15]. In 2001, Marchesini et 

al. [16] performed a non-randomized study using metformin 

(administered for 4 months, 1.5g/day) in 20 patients with non-

diabetic NASH and found a significant improvement in insulin 

resistance, aminotransferase levels, liver morphology and 

volume in the treated group compared to the diet group. 

Histologic recovery could not be evaluated because biopsy was 

not performed. In another study on 17 non-diabetic patients who 

received metformin, the effect of metformin (twice a day 850 

mg) vs. dieting on the fatty liver was investigated by biopsy and 

no histologic difference was detected. However, ALT, AST, 

BMI, and insulin resistance markers significantly improved when 

compared with the control group [17]. In this study, there was no 

change in liver enzymes or cholestasis tests but BMI, waist 

circumference and HOMA-IR results decreased in the Met 

group, while Vitamin D did not increase. 

Metformin was compared with placebo among NAFLD 

patients in a meta-analysis including 417 cases evaluating 4-12 

months of follow-up results. In the treated group, there were 

significant improvements in ALT (-8.12 U/I), AST (-4.52 U/I), 

HOMA-IR (-0.61), and BMI (-0.82 kg/m2), and insignificant 

improvements in histological response (steatosis, inflammation, 

hepatocellular ballooning, and fibrosis). Current information 

shows that metformin improves liver function, HOMA-IR, and 

BMI to some extent, but does not improve histological response 

in NAFLD patients [18]. 

In this study, HOMA-IR was significantly reduced by 

2.10 in the Met group, by 1.30 in the MetDvit group, and 

insignificantly reduced by -0.121 in the Dvit group. In the 

control group, however, HOMA-IR did not change. Reduction in 

AST, ALT, GGT levels were significant in none of the groups. 

This might be due to the fact that initially, the baseline values 

were not high. 

Although vitamin D was not administered to the control 

group, Fatty Liver Index and TG were decreased. These changes 

could be explained by doing more exercise, more sunbathing and 

adaptation to diet in the control group patients, who focused 

mostly on a lifestyle change. 

All findings considered, it is safe to state that a 

combination of Metformin and vitamin D is more effective on 

liver fattening than single therapies. Also, various new peptide 

hormones, for example, preptin, can be associated with vitamin 

D and insulin resistance and cause NASH [19]. 

Limitations  

The low number of cases prevented strong 

interpretations of the results. Also, due to the retrospective and 

single center nature of the study, no randomization could be 

performed. Further larger, prospective and randomized 

controlled trials evaluating histological outcomes are needed to 

shed light on the effect of metformin and vitamin D on fatty liver 

disease.  

Conclusion 

Our study showed that a combination of vitamin D and 

metformin could positively contribute to the regression of fatty 

liver. Clinical trials with metformin give hope in managing liver 

diseases by improving the metabolic features of fatty liver 

disease. 
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