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Effectiveness of dietary interventions on cardio-metabolic risk
factors in patients with nonalcoholic fatty liver disease: a systematic
review and meta-analysis of randomized controlled trials
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Abstract

Background Dietary modification is considered as one of the main strategies in the management
of nonalcoholic fatty liver disease (NAFLD). The objective of this study was to systematically
investigate the effect of dietary interventions on the cardio-metabolic risk factors, including lipid
profile and insulin resistance in this population.

Methods We searched electronic databases of PubMed and Scopus until January 2020 and included
randomized controlled trials that compared the effect of dietary modifications vs. control on lipid
profile and insulin resistance in patients with NAFLD. The random-effect analysis was performed
to calculate pooled weighted mean differences (WMD).

Results Our finding showed that serum triglycerides (TG) (n=5, WMD -38.50 mg/dL, 95%
confidence interval [CI] -61.68 to -15.31; P=0.001) and total cholesterol (TC) (n=4, WMD -18.70
mg/dL, 95%CI -34.85 to -2.53; P=0.023) decrease following diet intervention along with marginally
significant weight reduction (n=5, WMD -3.61 mg/dL, 95%CI -7.25 to 0.04; P=0.053). There was no
change in the homeostatic model assessment for insulin resistance, high- and low-density lipoprotein
(LDL) levels (P>0.05). Subgroup analysis revealed that Mediterranean diet reduced TG (n=2, WMD
-57.52 mg/dL, 95%CI -75.73 to -39.31; P<0.001) and weight (n=2, WMD -7.59 Kg, 95%CI -13.53
to -1.66; P=0.012), and also increased LDL level (n=2, WMD 29.73 mg/dL, 95%CI 13.82-45.65;
P<0.001). However, standard hypocaloric diet improved TC (n=2, WMD -23.20 mg/dL, 95%CI
-36.96 to -9.44; P=0.001) and LDL (n=2, WMD -16.82 mg/dL, 95%CI -29.44 to -4.19; P=0.009).

Conclusion Dietary modifications may improve serum TG, TC, and obesity in NAFLD.
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Introduction

Nonalcoholic fatty liver disease (NAFLD) is known as one
of the most common chronic liver diseases worldwide [1]. It
encompasses the vast spectrum of liver injury from simple
steatosis to steatohepatitis, cirrhosis, and rarely hepatocellular
carcinoma [1,2]. The estimated prevalence ranges from 6.3-
33% in the general population, increasing to over 50% among
obese and diabetic patients [3,4]. The pathophysiology
of NAFLD is multifactorial and characterized by hepatic
fat accumulation, oxidative stress, lipid peroxidation, and
mitochondrial dysfunction [5]. This process is supposed to
be triggered by insulin resistance which not only increases
de novo hepatic lipogenesis, but also causes lipolysis and
elevation of free fatty acids’ level that subsequently induce
hepatic steatosis [5,6].
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Cumulative evidence has shown that patients with NAFLD
have a higher risk of cardiovascular events than the general
population [7-9]. Inflammatory features of NAFLD mediates
exacerbation of insulin resistance and also leads to atherogenic
dyslipidemia; these factors are involved in the pathogenesis of
cardiovascular diseases [10].

Lifestyle modification is deemed to be the most effective
therapeutic modality for slowing down the progression of
NAFLD [11,12]. In this way, dietary modifications and weight loss
could reduce hepatic steatosis and improve disease activity [13,14].
However, there is inconsistent evidence regarding the effect of
dietary interventions on cardio-metabolic risk factors, including
insulin resistance and lipid profile in NAFLD. Mediterranean
diet (MD) has been considered effective in controlling hepatic
manifestations of NAFLD, though data on the impact of MD
on dyslipidemia and insulin resistance indicators such as insulin
level and homeostatic model assessment for insulin resistance
(HOMA-IR) are conflicting [15]. On the other hand, multiple
studies concentrated on low-fat/low-carbohydrate hypocaloric
and ketogenic diets, although the effectiveness of these dietary
patterns in improving hepatic and extra-hepatic complications of
NAFLD is an area of dispute [14,16-18].

Recently, several systematic reviews have attempted
to evaluate the effect of dietary modifications on the
management of NAFLD although heterogeneity in the
dietary pattern of the control groups limited the quality of the
studies [15,19-22]. Therefore, in this systematic review and
meta-analysis we aimed to summarize randomized controlled
trials (RCTs) that assessed the effect of dietary interventions
vs. controls, which has neither nutritional nor pharmacologic
intervention on the cardio-metabolic risk factors, including
lipid profile and insulin resistance in patients with NAFLD.

Materials and methods

This study was conducted in accordance with the systematic
reviews and meta-analyses (PRISMA) guideline [23].

Search strategy

We systematically searched 2 electronic databases of
PubMed-MEDLINE and Scopus-EMBASE to find relevant
English published articles until January 2020. Keywords
selected with 2 concepts of disease (NAFLD) and intervention
(diet) (Appendix). Reviewers independently screened articles
by title and abstract to find eligible studies and extracted data
into a structured excel spreadsheet, and discrepancies were
resolved by discussion.

Eligibility criteria

The entry requirement for the study was meeting the following
criteria: (a) participants older than 18 years old with any sex or
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ethnic origin; (b) proven NAFLD or nonalcoholic steatohepatitis
based on liver biopsy or imaging; (c) using dietary intervention;
(d) designed base on RCT; and (e) reporting at least 1 of the lipid
profile components (triglycerides [TG], total cholesterol [TC],
high-density lipoprotein [HDL], low-density lipoprotein [LDL],
and/or insulin resistance surrogate marker HOMA-IR) as main
outcomes. The data of weight change was also extracted from
the included articles. In the case of 2 studies with duplicate data,
we only included that with more complete information and a
higher quality (according to the modified version of Cochrane
tool [24]). We also excluded articles with: (a) insufficient data;
(b) inappropriate (dietary change in control group) or no control
group; and (c) investigation the effects of other interventions
simultaneously along with diet intervention.

Data extraction

We appraised the full text of the included articles and
extracted following data: (a) general information including the
name of first author, origin country, year of publication, and the
number of participants; (b) lipid profile (TG, TC, HDL, LDL),
insulin resistance surrogate marker HOMA-IR, and weight; (c)
predefined criteria including age (lower or more than 50 years
old), body mass index (BMI) 25-29.9 and 230 kg/m? interpreted
as overweight and obese, respectively, and type of diet (MD
[low-calorie] and standard [low-calorie or high-fiber]) [25].

Risk of bias and quality assessment

The risk of bias was assessed using the modified version
of Cochrane tool [24]. Studies were evaluated in 6 domains:
random sequence generation; allocation concealment; blinding;
missing outcome data; selective outcome reporting; and other
sources of bias. Each domain was judged as low, probably low,
probably high, and high. Two reviewers independently assessed
the risk of bias, and any disagreements were solved by discussion.

Statistical analysis

In the current study, we used the mean and standard
deviation (SD) of post-intervention data to compute the meta-
analysis. The following formulas were used to calculate SD if
the studies reported another kind of variation of means:

SD from standard error (SE)= SE*Vn

SD from 95% confidence interval (CI)= Vn (upper level
[UL]-lower level [LL]/3.92)

SD from interquartile range= UL-LL/1.35

If a study had reported baseline and change of variables,
post-intervention SD could not be calculated. In this case, we
considered the SD with 70% cumulative frequency for it.

Random-effect analysis was performed to calculate pooled
weighted mean differences (WMD). We used the 95%ClIs to
compare the results. If 95%CIs did not meet each other, the
difference of WMDs was significant. We also considered



P-heterogeneity (P-h) with the value of <0.10 as significant
between-study heterogeneity. Subgroup analysis of the pre-
defined criteria was conducted to find the potential source of
heterogeneity and the effect of each subgroup on the overall
WMD. Finally, Egger’s test was applied to reveal potential
publication bias. We used STATA, version 14.0 (Stata Corp,
College Station, TX) for all statistical analyses.

Results

Study selection

Fig. 1 briefly outlines the study selection process. 1976 unique
articles were identified through PubMed and Scopus, of which
1966 articles were excluded after screening by title and abstract.
The full texts of 11 relevant articles were reviewed to assess their
eligibility. After excluding 6 articles due to implementing dietary
intervention in control groups [17,26-29], and applying exercise
intervention along with diet intervention in treatment group
[30], only 5 studies met our inclusion criteria [16,31-34]. All
cited references of the included studies and the relevant reviews
were checked to find other potential eligible articles, but no
other studies were included. Finally, 5 articles were used for data
extraction and meta-analysis [16,31-34].

Characteristics of the included studies

Articles were published between 2015 and 2019. Two articles
were performed in Italy [33,34], and the other 3 were conducted in
Iran [16], China [32], and Brazil [31]. The overall sample size was
190 ranging from 20 to 60 participants, with mean age ranging
from 42-56.47 years old. All the studies were done on both sexes.

Records identified Records identified

through through PubMed
Scopus database database
(n=1928) (n=255)

| |

Records after duplicates removed
(n=1976)

Records excluded
» by screening title
and abstract

Y (n=1965)

Full-text articles
assessed for eligibility
(n=11)

Records 6 gxcluded QUe
included by » to inappropriate

other studies g control group
references or study design.
(n=0)

Jv

Eligible articles for
meta-analysis
(n=5)

Figure 1 Flow diagram of study selection up to January 2020
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Mean duration of intervention ranged from 3-8.6 months. Two
articles had used low-calorie MD [33,34], 2 used standard low-
calorie diet [16,31], and 1 used a high-fiber diet [32]. Table 1
briefly shows the characteristics of the included studies.

Supplementary Table 1 summarizes the risk of bias
assessment. Insufficient reporting of allocation concealment,
lack of blinding, and missing outcomes were the main sources
of limitations of the included studies.

Effect of dietary intervention on TG level in patients with
NAFLD

Combining 5 effect sizes with 190 participants demonstrated that
serum TG significantly decreased in response to dietary intervention
(n=5, WMD -38.50 mg/dL, 95%CI -61.68 to -15.31; P=0.001) with
significant heterogeneity (P-h=0.060) (Fig. 2; Table 2). According
to the subgroup analysis, type and duration of intervention as
well as the participants BMI and age were the potential sources
of heterogeneity (P-h>0.1) (Supplementary Table 2). Moreover,
subgroup analysis revealed that results for dietary intervention
in overweight participants (P=0.60) and using a high-fiber diet
(P=0.67) were insignificant (Table 3).

Effect of dietary intervention on TC level in patients with
NAFLD

Pooling effect sizes from 4 studies showed a significant
reduction in TC, without significant heterogeneity, in response
to diet intervention (n=4, WMD -18.70 mg/dL, 95%CI -34.87
to -2.53; P=0.023 and P-h=0.118) (Fig. 3; Table 2). After
applying subgroup analysis, results remained significant for
obese patients (n=3, WMD -16.06 mg/dL, 95%CI -39.01 to
6.87; P=0.005), participants younger than 50 years old (n=2,
WMD -23.20 mg/dL, 95%CI -36.96 to -9.44; P=0.001), using
other diets than MD (n=2, WMD=-23.20 mg/dL, 95%CI -36.96
to -9.44; P=0.001), and less than 3 months of intervention (n=2,
WMD=-23.20 mg/dL, 95%CI -36.96 to -9.44; P=0.001) (Table 3).

Effect of dietary intervention on HDL level in patients with
NAFLD

The pooled estimate from the 3 effect sizes with 120
participants showed no effect of diet on HDL level (n=3,
WMD -0.09 mg/dL, 95%CI -3.28 to 3.10; P=0.955)
(Supplementary Fig. 1, Table 2). There was no heterogeneity
between studies (P-h=0.43). Subgroup analysis also revealed
no changes in the results for HDL (Table 3).

Effect of dietary intervention on LDL level in patients with
NAFLD

According to data from 4 studies and 150 participants,
there was no significant changes for serum level of LDL
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Table 1 Characteristics of included studies

First author ~ Year Country NAFLD Quality ~ Style of data  Interested Diet Duration Sample size of groups
[Ref.] confirmation report data report macronutrient  (Months)
distribution Intervention Control
de Faria 2019 Brazil Biopsy High Before- After HOMA-IR, Standard, low- 3 20 20
Ghetti [31] Mean + SD TG, TC, HDL, calorie
LDL
Asghari [16] 2018 Iran uUs High Before- After HOMA-IR, Standard, low- 3 30 30
Mean + SD TG, TC, HDL, calorie
LDL
Cheng [32] 2017 China H-MRS High Before- After TG Modified, high 8.6 22 18
Mean (CIs) fiber
Abenavoli 2017 Italy Us High Before- After ~HOMA-IR,  Mediterranean, 6 20 10
[33] Mean (IQR) TG, TC,LDL low-calorie
Abenavoli 2015 Italy UsS Unclear Before- After HOMA-IR, Mediterranean, 6 10 10
[34] Mean (IQR) TG, TC, HDL, low-calorie
LDL

NAFLD, none alcoholic fatty liver disease; US, ultrasound; H-MRS, proton-magnetic resonance spectroscopy; SD, standard deviation; CI, confidence interval;

IQR, interquartile range; HOMA-IR, homeostatic model assessment for insulin resistance; TG, triglycerides; TC, total cholesterol; HDL, high-density lipoprotein

cholesterol; LDL, low-density lipoprotein cholesterol

Table 2 Summary of results for cardio-metabolic risk factors

Variable TG (mg/dL) TC (mg/dL) HDL (mg/dL) LDL (mg/dL) HOMA-IR Weight (Kg)
Study 5 4 3 4 4 5
Sample size 190 150 120 150 150 190
WMD -38.497 -18.701 -0.093 6.909 -0.279 -3.607
95%CI -61.685, -15.308 -34.875, -2.528 -3.284, 3.098 -20.254, 34.072 -1.015, 0.457 -7.254, 0.041
P-H 0.060 0.118 0.432 <0.001 0.954 0.325
P-W 0.001 0.023 0.955 0.618 0.456 0.053
P>lt| 0.131 0.821 0.039 0.130 0.520 0.063

TG, triglycerides; TC, total cholesterol; HDL, high-density lipoprotein cholesterol; LDL, low-density lipoprotein cholesterol; BMI, body mass index; HOMA-IR,
homeostatic model assessment for insulin resistance

WMD, weighted mean difference; CIs, confidence intervals; P-W, P-Within test of WMD of subgroups with significance of <0.05); P-h, P-heterogeneity (test of
heterogeneity between studies with significance of <0.1); P>|t], test of small-study effects (with significance of <0.05)

(n=4, WMD 6.91 mg/dL, 95%CI -20.25 to 34.07; P=0.618)
(Supplementary Fig. 2, Table 2). However, between study
heterogeneity was significant (P-h=0.060), and subgroup
analysis demonstrated that type and duration of intervention
and participant’s age were the potential sources of heterogeneity
(P-h>0.1) (Supplementary Table 2). Subgroup analysis also
revealed that the effect of diet in subgroups is completely reverse
and significant; LDL level increased in the MD intervention
(n=2, WMD 29.73 mg/dL, 95%CI 13.82-45.65; P<0.001),
more than 3 months of intervention (n=2, WMD 29.73,
95%CI 13.82-45.65; P<0.001), and individuals over 50 years
old (n=2, WMD 29.73 mg/dL, 95%CI 13.82-45.65; P<0.001),
but decreased in the studies applying 3-month diet (n=2,
WMD -16.82 mg/dL, 95%CI -29.44 to -4.19; P=0.009), other
than MD (n=2, WMD -16.82 mg/dL, 95%CI -29.44 to -4.19;
P=0.009), and in participants younger than 50 years old (n=2,
WMD -16.82 mg/dL, 95%CI -29.44 to -4.19; P=0.001) (Table 3).
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Effect of dietary intervention on HOMA-IR level in patients
with NAFLD

There was no significant changes and heterogeneity for serum
level of HOMA-IR (n=4, WMD -0.279, 95%CI -1.01 to 0.46;
P=0.456 and P-h=0.954) according to data from 4 studies and 150
participants (Supplementary Fig. 3; Table 2). Subgroup analysis
revealed no changes in the results for HOMA-IR (Table 3).

Effect of dietary intervention on weight changes in
patients with NAFLD

All 5 included studies with 190 participants reported effect
size for weight changes and our meta-analysis showed that
dietary intervention was able to reduce weight, but marginally
significantly (n=5, WMD -3.61 Kg, 95%CI -7.25 to 0.04; P=0.053)
(Supplementary Fig. 4; Table 2). There was no heterogeneity
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Study %

ID WMD (95% CI) Weight
Other i

Faria Ghetti (2019) ¢ -38.30 (-83.62, 7.02) 15.34

)

Asghari (2018) -29.63 (-72.00, 12.74) 16.56
Cheng (2017) 8.86 (-31.97, 49.69) 17.25
Subtotal (I-squared = 26.5%, p = 0.256) -<:::.—.=- -18.56 (-47.37, 10.25) 49.15

Mediterranean

Abenavoli (2017) — -58.00 (-83.25, -32.75) 25.75
Abenavoli (2015) -57.00 (-83.30, -30.70) 25.10

Subtotal (I-squared = 0.0%, o -57.52 (-75.73, -39.31) 50.85
p = 0.957)

Overall (I-squared = 55.8%, <> -38.50 (-61.69, -15.31)100.00

p = 0.060) :

|

NOTE: Weights are from random effects analysis

T T
-83.6 0 83.6

Figure 2 Forest plot for the pooled weighted mean differences of diet interventions on the level of triglycerides based on random-effect model
WMD, weighted mean difference; CI, confidence interval

Study %

ID WMD (95% Cl) ~ Weight
Other i

Faria Ghetti (2019) —_ -19.50 (-40.91,1.91) 27.22
Asghari (2018) _._._ -25.81(-43.77,-7.85) 31.70
Subtotal (I-squared = 0.0%, p= 0.658) Q -23.20 (-36.96, -9.44) 58.92

Mediterranean

Abenavoli (2017) ——— 4.00 (-18.87, 26.87) 25.50
Abenavoli (2015) i -40.00 (-74.30, -5.70) 15.58
Subtotal (-squared = 77.1%, ====—___ | | === -16.07 (-59.02, 26.89) 41.08
p = 0.036) !

Overall (I-squared = 48.9%, p = 0.118) '<> -18.70 (-34.87, -2.53) 100.00

NOTE: Weights are from random effects analysis

T T
-74.3 0 74.3

Figure 3 Forest plot for the pooled weighted mean differences of diet interventions on the level of total cholesterol based on random-effect model
WMD, weighted mean difference; CI, confidence interval

among the studies (P-h=0.325). After applying subgroup analysis, Publication bias in the results

the weight reduction turned to significant in MD (n=2, WMD

-7.59 Kg, 95%CI -13.53 to -1.66; P=0.012), and obese participants Eager’s test revealed publication bias only for HDL in
(n=3, WMD -7.83 Kg, 95%CI -13.10 to -2.56; P=0.004) (Table 3). response to dietary intervention (P=0.039) (Table 2).
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Discussion

In the present meta-analysis, we found that dietary intervention
may reduce serum TG, TC, and weight in patients with NAFLD.
There were no significant changes in LDL, HDL, and HOMA-
IR levels following the intervention. According to our subgroup
analysis, even though dietary intervention across both age groups
was effective in improving TG, patients younger than 50 years old
were more likely to benefit from diet regarding the reduction in
the TC level. Furthermore, compared to overweight individuals,
obese patients most benefited from dietary modification to reduce
TG and TC. MD was effective in reducing TG and weight, though
hypocaloric diet decreased TC. Moreover, the result showed
that dietary modification for 3 months can be as effective as a
prolonged intervention in lowering TG and TC.

It is well-known that lifestyle modifications, including
nutritional changes, exercise and weight loss are the cornerstone
of NAFLD management [11,12]. While numerous types of
dietary approaches have shown to be effective in improving
liver steatosis, the optimal diet is still unclear. The included
studies in our analysis applied MD [33,34], calorie-restricted
diet [16,31], and high-fiber diet [32]. Calorie restriction is a
general dietary intervention in NAFLD that improves weight
management and insulin sensitivity [14]. A meta-analysis of 3
randomized trials by Musso et al [13], emphasized the role of
calorie restriction, regardless of macronutrient components, in
improving TG and HOMA-IR. However, our results showed
that standard hypocaloric diet was associated with a reduction
in TC and had no effect on other cardio-metabolic risk factors.

According to the present meta-analysis, MD had a potential
to reduce serum TG and weight in patients with NAFLD.
MD is a less energy-dense diet, rich in monounsaturated fatty
acids, omega-3 fatty acids, and antioxidants. These nutrients
play an important role in modulating inflammatory cytokines,
improving insulin sensitivity, and also regulating glucose and
lipid metabolism [35]. A recent meta-analysis of 7 observational
studies and 6 randomized trials reported that implementing
MD was associated with reduction in TG, TC and HOMA-IR in
NAFLD [21]. The effect of MD on improving TG, TC and HOMA-
IR in NAFLD patients has been highlighted in other systematic
reviews as well [20,22]. The aforementioned systematic reviews
included trials in which patients in the control groups had some
dietary modifications after the enrolment to the study compared
to their baseline diet, while we included, as far as possible, RCTs
that reported no dietary changes in the control groups after the
study enrolment. Therefore, differences in inclusion criteria would
be the main reason of conflict between their results and ours.

According to our data, the LDL level did not improve
in response to dietary intervention, however, MD might
increase it. This finding is inconsistent with previous meta-
analyses in which adherence to the MD intermediated the
LDL level [36] or MD intervention had no beneficial effect on
the LDL level [21,22]. In the present meta-analysis, the data on
LDL in response to MD was only extracted from 2 studies done
by Abenavoli et al in which LDL level improved after both MD
and control intervention with a 2-fold greater reduction in the
control groups [33,34]. Since, we performed analysis on post-
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intervention extracted data, the results related to these 2 RCTs,
including the effects of MD intervention and a longer than 3
months period, showed an increase in the LDL level.

One of the included studies in this meta-analysis implemented
ahigh-fiber dietin the management of NAFLD [32]. We extracted
data on serum TG level from this study which demonstrated no
significant effect of high-fiber diet on TG level. Dietary fiber
regulates gut microbiotaand prevents translocation of pathogenic
bacteria to the systemic circulation [37]; pathogenic bacteria
induce systemic inflammatory responses and lead to insulin
resistance [38]. Moreover, a review of recent RCTs investigating
the relationship between diet high in fiber, microbiota and
cardio-metabolic risk factors, indicated that high-fiber diet-
induced metabolic responses were associated with individual
microbiota composition and diversity and abundance of specific
bacteria [39].

Several limitations would afflict the results of this study.
Primarily, there is serious concern regarding the risk of bias
of the included studies. Second, inconsistency in the results of
TG and LDL would lower the certainty of the estimated effects
for these outcomes. Third, the number of the included studies
was relatively low with small sample sizes which limited the
precision of the estimated effects. Forth, dietary compositions
in the included studies were variable that would question
the accuracy of our categorization of dietary interventions
and prevent from clear judgment about the association of
dietary pattern and outcomes of interest. Fifth, a number of
the included studies enrolled NAFLD subjects with normal
cardio-metabolic variables at baseline that could intervene in
the measured effect size for dietary intervention.

According to this systematic review, dietary modifications
may improve serum TG, TC in NAFLD. However, the
effectiveness of diet directly relates to the nutritional
components, intervention follow up, as well as patients’ age
and BMI. Although our results showed that NAFLD patients
were likely to benefit of dietary modification, both clinical and
statistically significance indicated that there is more benefit to
intermediate TG, TC and LDL from low-calorie standard diet
intervention with a shorter follow up than 3 months, especially
in young and obese patients. The results also showed marginal
statistically significance for weight reduction in response to
dietary intervention, however, the WMD of approximately 0.5-
1 Kg achieved over trial periods, over 3-6 months, is minimal
and therefore unlikely to be of clinical significance. RCTs with
larger sample sizes and a longer duration of intervention are
warranted to validate these findings.

In conclusion, this systematic review highlighted the
benefit of nutritional modification in improving dyslipidemia
in patients with NAFLD. Moreover, our findings emphasize
the gap in identification of optimal diet and potential need for
implementing individualized dietary approaches in NAFLD.
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Summary Box
What is already known:

o Patients with nonalcoholic fatty liver disease
(NAFLD) have a higher risk of cardiovascular
events than the general population

o Lifestyle modifications, including nutritional
changes, exercise, and weight loss are the
cornerstone of NAFLD management

o Adherence to the Mediterranean diet might
intermediate the low-density lipoprotein (LDL)
level in patients with NAFLD

What the new findings are:

o Nutritional modifications may improve serum
triglycerides (TG) and total cholesterol (TC) in
patients with NAFLD

o There is more benefit to intermediate TG, TC and
LDL from low-calorie standard diet intervention
with a shorter than 3 months follow up, especially
in young and obese patients

e Our findings emphasize the gap in the
identification of optimal diet and the potential
need for implementing individualized dietary
approaches in patients with NAFLD
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