
ABSTRACT

Non-alcoholic fatty liver disease (NAFLD) is a significant public health problem globally and 
the most notable chronic liver disease in Asian countries. Various dietary supplements have 
been assessed as potential methods to alleviate the metabolic damages related to NAFLD, 
but the results of these works have been equivocal. This study aimed to evaluate the effects 
of probiotic yogurt fortified with vitamin D (Pro-YFD) on glycemic and anthropometric 
indices in patients with NAFLD. One hundred and four NAFLD patients of both sexes were 
randomly allocated to 2 groups: group A (Pro-YFD) and group B (unfortified yogurt). The 
intervention period was 3 months. Fasting blood samples were obtained for measuring 
fasting blood sugar (FBS) and insulin level. Food intake was measured using a validated food 
frequency questionnaire. Body composition was estimated by bio-impedance. Eighty-eight 
patients completed the study. The mean serum level of 25(OH)D3 was elevated significantly 
(p < 0.001), while insulin level decreased significantly (p < 0.003) in group A at the end of 
the study. FBS levels showed no significant differences between the groups at the end of 
the trial. Also, there were no significant changes in diet caloric intake, physical activity, or 
anthropometric indices in the 2 groups during the interventions. Pro-YFD in the diets of 
patients with NAFLD may attenuate insulin resistance and improve serum level of 25(OH)D3.
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INTRODUCTION

Non-alcoholic fatty liver disease (NAFLD) is an inflammatory disease, refers to a range 
of diseases associated with over-fat accumulation in the liver in people who do not intake 
alcohol consumption [1-3]. NAFLD has become a public health problem in the world [4] 
and is progressively becoming the most significant chronic liver disease not only in Western 
countries [5], but also in Asia [6]. Currently, there are no proven treatments for NAFLD, but 
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lifestyle modifications, especially dietary changes, are essential in the management of these 
patients [7,8]. One of the effects of metabolic disorders are inflammatory outcomes, and 
some nutrients can be effective in alleviating inflammation due to their metabolic effects. 
Inflammation not only exacerbates NAFLD but can also lead to adverse systemic effects such 
as cardiovascular diseases. Modification of inflammation is considered as a new therapeutic 
target for NAFLD [9].

Dietary modification at various stages of life is beneficial for maintaining health [10]. Some 
nutrients and functional foods, such as probiotics, have anti-inflammatory roles, probiotics 
are living microorganisms with beneficial effects on the host by improving the microflora 
of the intestine [11] and modulate lipid metabolism and inflammatory reactions [12,13]. 
The imbalance of small intestinal bacteria has a severe effect on liver health that occurs in 
most people with NAFLD [14,15]. Dairy products and fermented foods are good sources of 
probiotics, but today because of using other methods to keep our foods from deterioration, 
fermentation is not widely used. Nowadays, most foods that people consume contain little or 
no probiotics due to approaches used in food industrials [16].

Vitamin D is a fat-soluble vitamin with hormonal function, which is well known for its 
calcium, phosphorus, and bone metabolism homeostasis [17]. Vitamin D plays a vital role in 
decreasing insulin resistance, obesity, pre-diabetes, metabolic syndrome, cardiovascular risk, 
and oxidative stress [18]. Therefore, this vitamin can help reduce systemic inflammation by 
correcting some metabolic disorders [19]. According to epidemiological studies, Vitamin D 
deficiency is a common problem among Iranian people [20-23]. Besides, evidence has shown 
that serum concentrations of vitamin D in people with NAFLD are lower than healthy ones 
[24]. No studies have so far assessed the impact of vitamin D and probiotics on people with 
NAFLD. In most studies, nutritional supplements are used to evaluate the effects of nutrients 
on diseases, but in this study, we used yogurt as a carrier of nutrients to examine its effect on 
NAFLD. Yogurt is one of the dairy products whose consumption is widespread among Iranian 
people [25], so we enriched yogurt with vitamin D and probiotics and evaluated the effect of 
the vitamin D and probiotic fortified yogurt in patients with NAFLD. This trial was designed 
to investigate the effect of enriched yogurt with vitamin D and probiotics on serum level of 
25(OH)D3, glycemic control and anthropometric indices in patients with NAFLD.

MATERIALS AND METHODS

Study design
This study was a randomized, double-blind, placebo-controlled clinical trial to evaluate 
the efficacy of vitamin D and probiotic fortified yogurt in subjects with NAFLD in Iran. The 
sample size was determined based on the effect size of fasting glucose of the previous study 
[26] with 90% power and 5% significance. The trial was ethically approved by the Ethics 
Committee of Kermanshah University of Medical Sciences (grant No. 28809) and registered 
with the Iranian Clinical Trials Registry (registration No. IRCT20131022015111N3). Written 
informed consent was obtained from all participants in the beginning of the study.

Participants, recruitment, and randomization
We designed our study based on the Consolidated Standards of Reporting Trials statement 
for randomized clinical trials [27]. Study participants were recruited from Imam Reza 
Hospital in Kermanshah, western Iran. All participants were diagnosed with NAFLD based 
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on ultrasonography report by internist, the inclusion criteria were NAFLD patients aged 
between 25–55 years with mild to moderate fatty liver, exclusion criteria included: taking 
any supplements and medications within 6 weeks [28] before and during the study, being 
sensitive to yogurt consumption, having other chronic diseases such as heart, lung, kidney 
chronic problems or cancers.

A simple random method was used to assign subjects to the intervention or control groups. 
Using random numbers table, each subject was assigned a number and selected randomly. 
Ultimately, 104 participants were divided into 2 groups (intervention or control group) by 
randomization (52 people in each group). Subjects in the intervention group consumed 
probiotic yogurt fortified with vitamin D (Pro-YFD) (group A), while the control group 
consumed unfortified yogurt [29] (group B). Figure 1 shows the flow chart of the study.

Intervention
This parallel-group trial was conducted between 2 groups. Group A consumed 100 g Pro-YFD 
and group B consumed 100 g probiotic yogurt (PY) every day for 12 weeks. Subjects were fed 
yogurt every ten days. In each visit, 20 packs of 100 g yogurt were given to participants (10 
packs for self-consumption and ten for other family members) to ensure that the subjects 
would consume the yogurt. Both groups received a form on which they could record their 
yogurt consumption over ten days. We asked participants to bring back the empty yogurt 
packs and fill out forms on a future visit. We also asked them to consume yogurt with lunch 
or dinner. A representative's company coded each yogurt pack that the researcher and the 
subjects were not aware of the yogurt packs (Pro-YFD or PY).
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Assessed for eligibility (n = 104)

Randomized (n = 104)

Allocated to control group (n = 52)
(Received PY)

Allocated to intervention group (n = 52)
(Received Pro-YFD)

Enrollment

Lost to following-up (n = 8)
   Disease (n = 3)
   Using drugs (n = 1)
   Discontinued intervention (n = 2)
   Pregnancy (n = 1)
   Follow weight reduction diet (n = 1)

Lost to following-up (n = 8)
   Disease (n = 2)
   Using drugs (n = 2)
   Discontinued intervention (n = 3)
   Move to another city (n = 1)

Available for analysis (n = 44) Available for analysis (n = 44)

Allocation

Follow-up

Analysis

Figure 1. Study flow chart. 
PY, probiotic yogurt; Pro-YFD, probiotic yogurt fortified with vitamin D.
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Process of yogurt fortification
The PY for the control group contains usual primer bacteria, “Streptococcus thermophilus and 
Lactobacillus bulgaricus and the yogurt for the intervention group,” in addition to the mentioned 
initiated primers, enriched with Lactobacillus acidophilus La-5 and Bifidobacterium lactis Bb-12 
about 4 × 107 cfu22, which was added by Direct Vast Set and fortified with 1,000 international 
units of vitamin D. The fat content of yogurt was selected to be 1% to create consistency 
and proper texture. Yogurts in both groups were similar in appearance and taste and were 
specially prepared for this study by Damdaran Dairy Industries Company.

Subjects were instructed to maintain their regular dietary habits and lifestyle and avoid 
consuming other probiotic and fermented products or supplements during the study. They 
also were asked to keep yogurts at refrigerator temperature below 4°C. The stability and 
amount of vitamin D3 and probiotics in the fortified yogurt were measured on the first and 
tenth day of each round of the intervention by a private laboratory (PartoBashsash Research 
Institute, Tehran, Iran) using the high performance liquid chromatography (HPLC) method.

Demographic information
A questionnaire was used to collect demographic information and medical history. 
Information including age, gender, educational level, occupation, income, daily exposure 
to sunlight and medical history was gathered through interviews with participants. The 
questionnaire proved to be valid and reliable in the previous study [30].

Anthropometric indices
Height was measured with a wall-mounted stadiometer to the nearest 0.1 cm (the shoulders, 
hips, and heels were in contact with the wall). Weight and body composition of participants 
were measured by bioelectrical impedance analysis using a body analyzer device (Jawon 
Medical Plus model Avis 333). Measurements were taken with participants barefoot and 
wearing light clothing. Body composition measurements included body mass index (BMI), 
body fat, lean body mass (LBM), and waist to hip ratio (WHR). Waist circumference (WC) 
was measured using the non-stretched and flexible tape at the iliac crest level with a precision 
of 0.1 cm at the beginning and end of the intervention. In addition to anthropometric 
indices, systolic and diastolic blood pressure (SBP and DBP) of participants were measured by 
a sphygmomanometer.

Biochemical indices
Fasting blood samples (10 mL) were obtained from each participant after an overnight (10–12 
hours) fast at the beginning and end of the study. The blood samples were centrifuged, 
and serum was stored at −40°C until analysis. Fasting blood sugar (FBS) was analyzed 
by enzymatic method. Fasting insulin concentrations and vitamin D3 were detected by 
electrochemiluminescence method. In contrast to enzyme-linked immunosorbent assay and 
HPLC, this method has high sensitivity and specificity. Vitamin D status based on serum 
levels of 25(OH)D3 was classified as low (< 20 ng/mL), insufficient (20–29.9 ng/mL) or 
adequate (greater than 30 ng/mL) [31].

The homeostatic model assessment for insulin resistance (HOMA-IR) was calculated using 
the following formula: (HOMA-IR = fasting glucose (mg/dL) × fasting insulin (micro U/
mL)/405 [32].
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Diet
At the beginning of the study, participants were asked not to make any changes in their 
diet. Self- administered 3-day food record questionnaire was used to assess the frequency 
and portion of dietary intake and macronutrients as well as the amount of vitamin D intake 
through diet (2 days of the week and the weekend) at the first and twelfth week of the study. 
The amounts of energy and nutrients in foods were measured by nutritionist 4 software using 
the United States Department of Agriculture Food Composition Table, which was modified 
for Iranian foods [33]. A trained dietitian did all data processing and entry.

Physical activity
Physical activity was assessed using the International Physical Activity Questionnaire 
short form before and after interviewer's intervention. This questionnaire had 7 questions 
about physical activity associated with work, homework, and leisure during the week. Total 
metabolic equivalent task per hour per week was calculated based on the instrument existed 
in the questionnaire. The validity and reliability of the questionnaire had previously been 
confirmed in Iran [34].

Statistical analysis
The quantitative and qualitative variables were expressed as mean ± standard deviation and 
frequency (number and percent), respectively. The Kolmogorov-Smirnov test was used to 
assess the normal distribution of quantitative data. The background characteristics and 
nutrient intakes of participants in the 2 groups were compared using the Mann-Whitney U 
test or independent sample t-tests. The χ2 test was used for the interpretation of qualitative 
data. Analysis of covariance was used to identify any differences between the 2 groups after 
the intervention, adjusting for baseline measurements and confounders. Paired sample 
t-tests or Wilcoxon compared the changes in biochemical parameters, anthropometric 
measurements and nutrient intakes between the beginning and end of the intervention. SPSS 
software version 20 (IBM Corp., Chicago, IL, USA) was used for data analysis. The p values 
less than 0.05 were considered significant.

RESULTS

This study included 104 individuals; of whom 16 were excluded during the period of 
intervention due to the indication of gastrointestinal, pneumonia, and chronic kidney 
diseases (n = 5), discontinuation of intervention (n = 5), using drugs (n = 3), getting pregnant 
(n = 1), moving to another city (n = 1) and following a weight loss diet (n = 1) (Figure 1). 
Ultimately, 88 participants, 41 (46.6%) females and 47 (53.4%) males with an average age of 
40 ± 6 years, were enrolled.

Baseline demographics (mean age, mean weight, mean BMI) were not significantly different 
in both groups. Moreover, no significant difference was seen in terms of other variables 
such as anthropometric indices, body composition, stage of fatty liver, 25(OH)D3 level, sun 
exposure and physical activity level between the 2 groups at the beginning of the study. The 
characteristics of the participants are shown in Table 1. No statistically significant differences 
in energy and nutrient intake were observed either within or between groups before and after 
the intervention. The intake of vitamin D was significantly different between the 2 groups at 
baseline current (p = 0.03) (Table 2).
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After the intervention, no significantly different was observed in both groups between 
the mean of weight, BMI, WC, WHR, and LBM, compared to baseline. Both groups had a 
decrease in body fat mass (BFM); group B had a significant decrease (p = 0.01), whereas 
group A had a non-significant decrease in BFM (p = 0.058) (Table 3).

Although DBP did not show any significant change after the intervention, the level of SBP 
decreased significantly in both groups (group A: p = 0.041, group B: p = 0.008). Physical 
activity and sun exposure showed no significant changes in both groups.

At baseline, serum levels of 25(OH)D3 did not show any significant difference between the 
2 groups. As shown in Table 3, after 3 months of intervention, a significant increase was 
observed in serum levels of 25(OH)D3 in group A (p < 0.001), but no changes were found in 
group B (p = 0.861). After the intervention, serum levels of 25(OH)D3 increased significantly 
in group A, compared to group B (p < 0.001) (Figure 2).

Levels of glycemic indices (FBS, insulin and HOMA-IR) at baseline showed no significant 
differences between the groups, but after the intervention, levels of FBS and HOMA-IR 
decreased significantly in both groups (p < 0.001). A significant reduction in insulin level was 
seen only in group A (p = 0.003).
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Table 1. Main characteristics of participants with nonalcoholic fatty liver disease
Variable Group A Group B p value*
Age (yr) 40.39 ± 6.22 39.91 ± 7.16 0.740
Sex (male) 52.2 54.5 0.830
Weight (kg) 79.59 ± 9.60 81.24 ± 12.59 0.490
BMI (kg/m2) 28.38 ± 3.09 28.45 ± 2.43 0.900
WC (cm) 96.11 ± 9.05 96.13 ± 7.96 0.643
WHR 0.89 ± 0.48 0.90 ± 0.05 0.280
BFM (kg) 24.49 ± 5.96 25.24 ± 5.11 0.138
LBM (kg) 55.25 ± 9.55 55.98 ± 11.86 0.061
25(OH)D3 (ng/mL) 24.14 ± 15.31 20.66 ± 11.45 0.231
Sun exposure (min/day) 78.05 ± 99.89 39.32 ± 52.28 0.087
PAL (MET/h/week)

Light 20.5 27.3 0.065
Moderate 54.5 65.9 -
Intense 25.0 6.8 -

All values are presented as mean ± standard deviation or number (%).
Data are represented as below: group A, probiotic-vitamin D fortified yogurt; group B, plain yogurt.
BMI, body mass index; WC, waist circumference; WHR, waist-hip ratio; BFM, body fat mass; LBM, lean body mass; 
PAL, physical activity level.
*p values < 0.05: independent sample t-test and χ2.

Table 2. Energy and nutrients intake of patients with nonalcoholic fatty liver disease
Variable Group A Group B P2 P3

Before After P1 Before After P1
Energy (kcal/day) 2,195.81 ± 716.09 2,213.17 ± 646.94 0.82 2,301.06 ± 803.69 2,294.91 ± 845.35 0.93 0.51 0.61
Carbohydrate (g/day) 328.29 ± 102.75 336.12 ± 108.65 0.55 340.15 ± 124.74 330.63 ± 117.67 0.40 0.62 0.82
Protein (g/day) 73.90 ± 23.97 79.15 ± 25.79 0.13 84.44 ± 36.70 87.79 ± 38.52 0.34 0.11 0.22
Fat (g/day) 69.20 ± 34.08 64.74 ± 21.57 0.27 70.06 ± 29.83 71.84 ± 33.44 0.67 0.90 0.24
Vitamin D (IU/day) 15.92 ± 25.20 18.72 ± 30.40 0.73 28.88 ± 32.40 26.08 ± 41.60 0.70 0.03* 0.27
All presented values are means ± standard deviation.
Data are represented as below: group A, probiotic-vitamin D fortified yogurt; group B, plain yogurt; P1, p values denote significance of within-group changes; P2, 
p values denote significance of between-group difference in the baseline; P3, p values denote significance of between-group difference after intervention.
*Significant difference between groups throughout the study (p < 0.05, independent samples t-test or Mann-Whitney U test).
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DISCUSSION

In the current trial, we investigated the effect of vitamin D and probiotic fortified yogurt 
consumption for 12 weeks in patients with NAFLD on serum levels of 25(OH)D3 metabolic 
responses and glycemic indices compared to regular yogurt. Our data indicated that vitamin 
D and probiotic co-supplementation cause significant improvements in the levels of 25(OH)
D3, and insulin in patients with NAFLD. However, our result indicated that vitamin D plus 
probiotic fortified yogurt did not significantly affect insulin resistance and glucose levels 
between intervention and control groups. To the best of our knowledge, this is the first 
randomized clinical trial that investigated the effect of vitamin D and probiotic fortified food 
in NAFLD patients. Yogurt has been used to increased nutrients intake in several studies 
[35-37]. In line with our results, Jafari et al. [36] show that vitamin D fortified yogurt can 
significantly increase levels of 25(OH)D3. In addition, it has been shown that vitamin D–
fortified yogurt can improve lipids and lipoproteins [38]. Vitamin D status has a significant 
association with NAFLD pathophysiology [39], and vitamin D deficiency is associated with 
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Table 3. Serum 25(OH)D3, glycemic indices and anthropometric indices of patients with nonalcoholic fatty liver disease
Variable Group A Group B P2 P3

Before After P1 Before After P1
25(OH)D3 (ng/mL) 24.14 ± 15.31 30.12 ± 10.64 < 0.001* 20.66 ± 11.45 20.45 ± 10.97 0.861 0.231 0.001†

FBS (mg/dL) 102.29 ± 10.59 90.36 ± 9.66 < 0.001* 100.04 ± 12.16 91.54 ± 15.74 < 0.001* 0.35 0.91
Insulin (micro U/mL) 17.56 ± 10.04 13.40 ± 5.70 0.003* 15.69 ± 9.35 13.17 ± 5.01 0.06 0.28 0.84
HOMA-IR 4.51 ± 2.65 2.98 ± 1.24 < 0.001 3.94 ± 2.53 3.01 ± 1.37 0.013 0.30 0.92
Weight (kg) 79.59 ± 9.60 79.21 ± 9.49 0.254 81.23 ± 12.59 80.91 ± 12.59 0.216 0.49 0.47
BMI (kg/m2) 28.38 ± 3.09 28.23 ± 2.94 0.191 28.45 ± 2.44 28.34 ± 2.49 0.238 0.90 0.84
Body fat (kg) 24.49 ± 5.96 23.88 ± 5.09 0.058 25.24 ± 5.11 24.62 ± 5.24 0.010* 0.52 0.50
WC (cm) 96.11 ± 9.05 95.21 ± 8.79 0.267 96.13 ± 7.96 96.59 ± 7.52 0.535 0.99 0.43
WHR 0.89 ± 0.05 0.889 ± 0.05 0.267 0.91 ± 0.06 0.900 ± 0.06 0.089 0.28 0.33
LBM (kg) 55.25 ± 9.55 55.33 ± 9.59 0.682 55.98 ± 11.86 56.28 ± 12.11 0.147 0.75 0.99
SBP (mmHg) 121.14 ± 13.58 117.73 ± 12.20 0.041* 121.50 ± 12.10 116.34 ± 11.48 0.008* 0.89 0.58
DBP (mmHg) 78.82 ± 8.74 77.07 ± 8.71 0.234 79.91 ± 11.22 78.36 ± 8.53 0.330 0.61 0.48
Sun exposure (min) 78.05 ± 99.89 68.30 ± 77.80 0.512 39.32 ± 52.28 50.91 ± 61.93 0.015* 0.08 0.71
Physical activity(MET/hr/wk) 2,565.05 ± 4,867.90 2,210.86 ± 3,898.62 0.97 946.17 ± 1,035.60 861.28 ± 1,133.55 0.17 0.12 0.10
All presented values are means ± standard deviation.
Data are represented as below: group A, probiotic-vitamin D fortified yogurt; group B, plain yogurt; P1, p values denote significance of within-group changes; P2, 
p values denote significance of between-group difference in the baseline; P3, p values denote significance of between-group difference after intervention.
FBS, fasting blood sugar; HOMA-IR, homeostatic model assessment for insulin resistance; BMI, body mass index; WC, waist circumference; WHR, waist-hip ratio; 
LBM, lean body mass; SBP, systolic blood pressure; DBP, diastolic blood pressure.
*Significant difference within group throughout the study (p < 0.05, paired samples t-test or Wilcoxon); †Significant difference between groups throughout the 
study (p < 0.05, independent samples t-test or Mann-Whitney U test).
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Figure 2. Serum level of 25(OH)D3 among 2 studied groups in before and after intervention. 
Data are represented as below: group A, probiotic-vitamin D fortified yogurt; B, unfortified yogurt. 
*A p value less than 0.05 is considered statistically significant.
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an increased prevalence of NAFLD, so correcting vitamin D status could be very useful 
to management of NAFLD complications [29]. Besides, although the precise molecular 
function of probiotics in several diseases have not been determined yet, lots of their impacts 
have elucidated to be useful in NAFLD, such as the regulation of the intestinal bacterium 
profile, generation of antibacterial materials, ameliorated epithelial barrier function and 
decreased gastrointestinal inflammation [40]. Besides probiotics have anti-inflammatory 
and antioxidant proprieties [41], and also have several beneficial impacts on metabolic 
parameters [42,43].

Our results indicated that vitamin D and probiotics co-supplementation as an enriched 
yogurt did not have any significant effects on glycemic parameters compared to the 
control group in NAFLD patients. These results are in contrast with Jamilian et al. [44] 
that showed that 6 weeks vitamin D and probiotic co-supplementation in gestational 
diabetes mellitus (GDM) patients could significantly decrease fasting blood glucose (p 
< 0.001), serum insulin levels (p = 0.001) and HOMA-IR (p < 0.001), and significantly 
elevated the quantitative insulin-sensitivity check index (QUICKI; p = 0.001) compared 
with the control. Possible reasons for this inconsistency between our results and Jamilian's 
is maybe because of different pathophysiology of GDM and NAFLD patients. Besides, 
different baseline of glycemic parameters, which is higher in GDM patients, the different 
results in our study compare to Jamilian et al. [44]. In another study Raygan et al. [45] 
demonstrated that compared with the control, vitamin D and probiotic co-supplementation 
leads to a significant decrease in serum insulin levels (p = 0.009), HOMA-IR (p  =  0.02), 
and a significant elevation the QUICKI (p  =  0.003) in type 2 diabetes patients. Different 
in baseline levels of insulin in diabetic and NAFLD patients may cause this inconsistency 
of results [46]. However, in line with our results, Raygan et al. [45] also demonstrated that 
vitamin D and probiotic co-supplementation leads to a significant increase in serum 25-OH-
vitamin D (p  <  0.001).

Vitamin D deficiency is related to metabolic complications in NAFLD [47]. So, vitamin D 
supplementation could be beneficial in the prevention and management of this disease.

Oxidative stress is thought to play a critical role in the pathogenesis of several metabolic 
disorders [48]. Oxidative stress and inflammation play a pivotal role in the pathophysiology 
of NAFLD [49,50]. Moreover, vitamin D has potent anti-inflammatory [51] and antioxidant 
proprieties [18,52]. So, it seems that vitamin D and probiotic co-supplementation could 
increase synergistically antioxidant and anti-inflammatory, and improve body defense against 
oxidant and inflammatory mediators [53]. Furthermore because of other health benefits of 
yogurt as a good source of calcium and protein [54], it seems that enrichment of yogurt is an 
excellent way to deliver exciting nutrients and supplements to the host.

The present trial had some limitations. We did not determine fecal bacteria loads at the 
beginning and end of the intervention and characterize the bacterial profile of intestine 
before and after probiotic intake. Moreover, we did not assess the impacts of vitamin D 
and probiotic co-supplementation on the expression of genes associated with glycemic 
parameters and inflammation in NAFLD patients. Also, we did not evaluate the sun exposure 
of participants as a determinant factor in serum 25-OH-vitamin D levels.
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CONCLUSION

Overall, vitamin D and probiotic co-supplementation in enriched yogurt after 12 weeks 
among NAFLD patients had beneficial impacts on serum 25-OH-vitamin D levels, but did not 
affect glycemic parameters and blood pressures. More substantial well-designed randomized 
clinical trials still needed to draw a specific conclusion about the effect of vitamin D and 
probiotic co-supplementation on NAFLD patients.
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