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Abstract
AIM: To build a consensus among Chilean specialists 
on the appropriate management of patients with nonal-
coholic fatty liver disease (NAFLD) in clinical practice. 

METHODS: NAFLD has now reached epidemic propor-
tions worldwide. The optimal treatment for NAFLD has 
not been established due to a lack of evidence-based 
recommendations. An expert panel of members of the 
Chilean Gastroenterological Society and the Chilean 
Hepatology Association conducted a structured analysis 
of the current literature on NAFLD therapy. The qual-
ity of the evidence and the level of recommendations 
supporting each statement were assessed according 
to the recommendations of the United States Preven-
tive Services Task Force. A modified three-round Delphi 
technique was used to reach a consensus among the 
experts. 

RESULTS: A group of thirteen experts was established. 
The survey included 17 open-ended questions that 
were distributed among the experts, who assessed the 
articles associated with each question. The levels of 
agreement achieved by the panel were 93.8% in the 
first round and 100% in the second and third rounds. 
The final recommendations support the indication of 
lifestyle changes, including diet and exercise, for all 
patients with NAFLD. Proven pharmacological thera-
pies include only vitamin E and pioglitazone, which can 
be used in nondiabetic patients with biopsy-proven 
nonalcoholic steatohepatitis (the progressive form of 
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the most common liver disease in Western countries[5,6]. 
In Chile, a clinical study using abdominal ultrasonography 
revealed a prevalence of  fatty liver in 23% in the studied 
population[7]. From a histological viewpoint, NAFLD 
presents with different degrees of  steatosis, inflammation 
and fibrosis; the spectrum of  lesions ranges from simple 
steatosis to nonalcoholic steatohepatitis (NASH), the 
potentially progressive form of  the disease[8]. The preva-
lence of  NASH in the general population is estimated 
to range from 5% to 6%, and 3% to 20% of  individuals 
with NASH will develop cirrhosis and associated com-
plications in 10 or more years[9,10]. An unknown percent-
age of  patients with NASH will develop hepatocellular 
carcinoma (HCC)[11]. Because patients with NASH have 
the potential to progress to cirrhosis, an adequate assess-
ment of  the risk factors involved in the progression of  
NASH, the establishment of  therapeutic measures and, 
eventually, the use of  pharmacotherapy are essential for 
the clinical management of  these patients to prevent pro-
gressive liver damage[12,13].

Multiple risk factors are associated with the presence 
of  NAFLD. Obesity, particularly the central obesity phe-
notype, type 2 diabetes mellitus (T2DM) - which is asso-
ciated with a high risk of  advanced liver disease, even in 
recently diagnosed patients[14,15] - and components of  the 
metabolic syndrome, particularly insulin resistance (IR), 
are strongly associated with NAFLD in both Western 
and non-Western populations[16-19]. Currently, NAFLD 
is considered the hepatic manifestation of  the metabolic 
syndrome. An increasing familial aggregation of  NAFLD 
has been observed, which is explained by genetic and 
environmental factors, such as a sedentary lifestyle[20]. Ad-
ditionally, recent studies have revealed that patients with 
NAFLD exhibit higher mortality rates than the general 
population, with an overrepresentation of  liver-related 
deaths[10,21,22]. Moreover, NAFLD is recognized as an in-
dependent cardiovascular risk factor[23] and a clinical pre-
dictor of  incident T2DM[24]. 

Although multiple interventions have been assessed 
in clinical studies of  NAFLD management, no consensus 
exists on the evaluation of  these patients or on the opti-
mal pharmacological therapy[6]. Thus, the purpose of  this 
work was to establish a national consensus on NAFLD 
management by combining an in-depth review of  the 
current literature and responses to relevant questions by 
an expert panel, followed by a modified three-round Del-
phi technique aimed at reaching a consensus among the 
participating experts. 

MATERIALS AND METHODS
Organization of the consensus 
In January 2011, a group of  13 experts was established. 
The group received a survey that included 17 specific, 
open-ended clinical questions pre-established by the Con-
sensus Organizing Committee concerning the different 
scenarios faced by clinicians when treating patients with 
NAFLD. The methodology of  the consensus with re-
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NAFLD), although the long-term safety and efficacy of 
these therapies have not yet been established. 

CONCLUSION: Current NAFLD management is rapidly 
evolving, and new pathophysiology-based therapies are 
expected to be introduced in the near future. All NAFLD 
patients should be evaluated using a three-focused ap-
proach that considers the risks of liver disease, diabe-
tes and cardiovascular events. 

© 2014 Baishideng Publishing Group Inc. All rights reserved.
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Core tip: Current nonalcoholic fatty liver disease (NAFLD) 
management is rapidly evolving, and new pathophysi-
ology-based therapies are expected to be introduced in 
the near future. All NAFLD patients should be evaluated 
using a three-focused approach that considers risks of 
liver disease, diabetes and cardiovascular events. The 
final recommendations of this consensus support the 
indication of lifestyle changes, including diet and exer-
cise, for all patients with NAFLD. Proven pharmacologi-
cal therapies only consider vitamin E and pioglitazone, 
which can be used in nondiabetic patients with biopsy-
proven nonalcoholic steatohepatitis (the progressive 
form of NAFLD), although the long-term safety and ef-
ficacy of these therapies have not been established.
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INTRODUCTION
Nonalcoholic fatty liver disease (NAFLD), a nosologi-
cal entity of  increasing importance in the medical com-
munity, is now the leading cause of  chronic liver disease 
worldwide[1]. The prevalence of  NAFLD has increased 
steadily due to its association with obesity and diabetes. 
The NAFLD epidemic has prompted a large body of  
research on the pathogenesis, epidemiology, clinical fea-
tures, progression and treatment of  this condition[2-4]. 

NAFLD is characterized by lipid accumulation in the 
liver (defined as the presence of  lipids in > 5% of  hepa-
tocytes or a lipid content > 5% of  liver weight), which is 
similar to what is observed in chronic alcohol users. The 
definition of  NAFLD also includes the absence of  sig-
nificant alcohol intake (> 20 g of  alcohol/d), hepatic viral 
infections and the use of  potentially hepatotoxic medica-
tions. NAFLD, which ranges in prevalence from 5.7% 
to 30% in the general population, is currently considered 



gard to the different levels of  evidence and the degree of  
recommendation for each statement were electronically 
distributed to the expert panel. To respond to the clini-
cal questions, each expert evaluated the current level of  
evidence and established a recommendation according to 
the methodology described below. Each clinical question 
was discussed in detail, and members of  the expert panel 
presented general outlines of  epidemiology, clinical issues 
and the natural history of  the disease a special meeting.

Levels of evidence and levels of recommendation
The quality of  the evidence supporting each statement 
was assessed in a descriptive manner, based on the design 
of  the studies, according to the recommendations of  the 
United States Preventive Services Task Force[25,26].

The stratification of  the evidence was conducted 
according to the study design, without methodological 
evaluation, as shown in Table 1, where each layer repre-
sents a quality level[27]. Each level is ranked decreasingly; 
thus, controlled clinical studies correspond to the high-
est quality level; observational studies correspond to an 
intermediate quality level; and pathophysiological studies 
and expert opinion correspond to the lowest quality level. 
The design of  every level is variable, with randomized 
clinical studies with a large sample size and systematic re-
views representing the highest level of  evidence[28,29].

The present report does not include a methodologi-
cal analysis of  the internal validity of  each study; this 
article only describes the design and results (with the cor-
responding 95%CIs and/or P values). A methodological 
analysis was performed for studies that assessed the same 
question and were ranked in the same level of  evidence 
but produced discordant results[30].

Levels of  recommendation were established (Table 
2) based on a modification of  the ratings of  the United 
States Preventive Services Task Force[25,26].

One to three questions were assigned to each expert 
to analyze and answer; the answers were to be supported 
through a review of  the literature. Using the above-men-
tioned tools, a “level of  evidence” and a “level of  recom-

mendation” were established for every subject analyzed; 
a final statement was created for every question and was 
presented as a “conclusion or recommendation”.

Construction of the consensus
Delphi methodology: After each expert established a 
level of  evidence, a level of  recommendation and a con-
clusion or recommendation for each question, the con-
sensus process began, using the Delphi methodology[31]. 
In the first stage, an initial draft (Spanish) of  the text 
was sent (via e-mail) to the experts, who then submitted 
their opinions on all the questions to establish the “level 
of  agreement” for each recommendation. The levels of  
agreement were standardized using a Likert-type scale 
with scores ranging from 1 to 5 (1: totally disagree; 2: 
disagree; 3: uncertain or with objections; 4: agree; and 
5: totally agree). In cases in which the expert’s opinion 
was different from the statement that was written in the 
text, there was the option of  inserting a comment to ex-
plain the reasons for this disagreement. If  the agreement 
ranged from 4 to 5, the insertion of  a comment was op-
tional; however, if  the agreement ranged from 1 to 3, a 
comment explaining the reasons or proposing a new final 
statement for the question was mandatory. 

This first round involved testing. The organizing 
committee prepared a feedback document using the in-
formation that had been collected. The Spanish version 
of  the survey was resubmitted to the experts to obtain 
their input for the reassessment of  each question in the 
second round of  the Delphi technique. The requested 
changes were subsequently incorporated into the feed-
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Table 1  Levels of evidence according to the study design

Level of evidence Description

Type Ⅰ Evidence obtained from at least one well-designed, 
randomized, controlled1 trial or from a systematic 
review of randomized clinical studies

Type Ⅱ Ⅱ-1 Evidence obtained from nonrandomized, 
prospective, controlled1 studies
Ⅱ-2 Evidence obtained from cohort observational 
studies2 or case-control studies, preferably 
multicenter
Ⅱ-3 Evidence obtained from case series

Type Ⅲ Opinions of authorities on the subject matter based 
on expertise, expert committees, case reports, 
pathophysiological studies or basic science studies

1A controlled study is a study in which the intervention is managed by the 
researcher; 2An observational study is a study in which the intervention is 
not controlled by the researcher.

Table 2  Levels of recommendation according to the available 
evidence

Recommendation Available evidence

A The Consensus strongly recommends the mentioned 
intervention or service. This recommendation is 
based on high-quality evidence, with benefits that 
significantly exceed the risks

B The Consensus recommends the regular clinical 
use of the mentioned intervention or service. This 
recommendation is based on moderate-quality 
evidence of benefits that exceed the risks

C The Consensus does not make any positive 
or negative recommendations regarding the 
mentioned intervention or service. A categorical 
recommendation is not provided because the 
evidence (of at least moderate quality) does not show 
a satisfactory risk/benefit relationship. Decisions 
must be made on a case-by-case basis

D The Consensus makes a negative recommendation 
against the mentioned intervention or service. The 
recommendation is based on at least moderate-
quality evidence that does not show any benefit or 
where the risk or damage exceeds the benefits of the 
intervention

I The Consensus concludes that the evidence 
is insufficient due to low-quality studies or 
heterogeneous results or because the risk/benefit 
balance cannot be determined
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tion in adipose tissue will reduce IR, which is considered 
the central mechanism of  NAFLD[42]. The best results 
are obtained when this measure is associated with cogni-
tive behavioral therapy, which must be considered and 
encouraged as a first-line therapy according to the sever-
ity of  NAFLD or NASH[43-46].

Are diet and weight loss effective for the treatment 
of  NAFLD? The dietary recommendations for patients 
with NAFLD should include a reduction of  600-800 
calories in the usual daily oral intake or caloric restric-
tion set to 25-30 kcal/kg per day of  the ideal body 
weight[36,47,48]. Protein intake should be 1-1.5 g/kg per day, 
and carbohydrates should be restricted to 40%-45% of  
the caloric intake[49]. Of  the total daily fat in the diet, satu-
rated fat should also be restricted to < 30% of  the caloric 
intake; < 10% of  the caloric intake should be saturated 
fat[50-52]. The patient should be instructed to preferentially 
consume fruits and vegetables instead of  fructose-rich 
food[49]. Low-carbohydrate diets are associated with re-
ductions in hepatic triglycerides and serum aminotrans-
ferases[53-55]. High-cholesterol/high-fat diets, with low lev-
els of  polyunsaturated fat, fiber and antioxidants (vitamins 
C and E), are associated with NASH[48,51,56]. Weight loss 
should be gradual and controlled (0.5 kg/wk) because 
dramatic changes (> 1.6 kg/wk) can be associated with 
portal inflammation and progressive fibrosis[57]; therefore, 
this recommendation should be emphasized to prevent 
liver damage. 

Weight loss, preferably through diet, must be at least 
5%-10% to observe a significant clinical benefit[50,58-65]. 
Two recently published systematic reviews assessed diet, 
weight loss and lifestyle changes related to NAFLD[66,67]. 
Both reviews analyzed 6 randomized studies and 17 
observational studies; these studies consistently showed 
reductions in serum aminotransferases, and 5 of  these 
studies showed histological improvements in hepatic ste-
atosis and inflammation (but not in fibrosis). However, 
the methodological quality of  these studies was poor 
and heterogeneous; therefore, no meta-analysis of  the 
data was performed. On this basis, the consensus state-
ment regarding diet and weight loss in NAFLD was as 
follows: Lifestyle changes involving diet (caloric intake 
restriction set to 25-35 kcal/kg per day and a low-fat, 
low-carbohydrate diet) leading to gradual but significant 
weight loss (5%-10% of  baseline weight), improve insulin 
resistance and liver test abnormalities and decrease histo-
logical inflammation; therefore, these measures should be 
indicated for all patients with NASH. Furthermore, due 
to the optimal cost-benefit ratio, the absence of  contra-
indications or side effects and all the additional medical 
benefits, these measures should be recommended to all 
NAFLD patients[40] (Level of  Evidence: Ⅰ, Level of  Rec-
ommendation: A).

Is exercise effective for the treatment of  NAFLD? 
Physical exercise can improve IR and modify hepatic fat 
content[68]. Physical activity should be objectively assessed 

back document, which was presented during the Annual 
Gastroenterology Postgraduate Course.

The third round of  the Delphi technique involved an 
evaluation of  all of  the information provided by the expert 
panel and the updated information, which was derived 
from the literature review. A professional translator trans-
lated the document from Spanish to English, and all of  the 
experts participated in the final phase of  the consensus.

Literature search: Separate literature searches were con-
ducted by one of  the authors (Candia R), according to 
an established format: the specific wording of  the ques-
tion was determined, and PubMed was searched using 
the filters “systematic reviews” and “clinical studies”. At 
the time of  manuscript preparation (May 2013), a new 
literature search was performed, and the information was 
made available to the experts during the third round of  
the Delphi technique to ensure an up-to-date data analy-
sis. Moreover, relevant data published thereafter was re-
trieved an analyzed by the writers of  the final report and 
commented in the discussion section. 

RESULTS
The level of  agreement obtained in the first round was 
> 4 (1-5 Likert scale) for 15 of  17 (93.8%) open-ended 
questions and their corresponding statements and recom-
mendations. Each expert received feedback, including 
specific comments, on their responses to each question; 
the experts were asked to modify their answers and rec-
ommendations based on this feedback. The reviewed 
document (in Spanish) was distributed to the expert panel 
in the second round, and 100% agreement was obtained. 

The public presentation phase of  the Chilean 
NAFLD consensus was conducted during the Annual 
Gastroenterology Postgraduate Course, which was con-
vened in June 2011 in Santiago, Chile and was attended 
by more than 400 Chilean gastroenterologists. Each ex-
pert presented the panel’s consensus position on one or 
several of  the survey questions, with a brief  description 
of  the literature, the final statement, the level of  evidence 
and the level of  recommendation, and the audience voted 
in real-time on whether to approve the position. The 
third round of  the Delphi consensus included all of  the 
feedback provided by the audience. The literature review 
was updated, and the definitive consensus was translated 
into English, which had 100% agreement. The final ver-
sion of  the 17 open-ended questions and the responses 
to them, the level of  evidence, the level of  recommenda-
tion and the final recommendation statement are pre-
sented below. 

Are nonpharmacological measures effective for NAFLD 
treatment?
The principal measure proposed relates to changes in 
lifestyle, i.e., weight loss and dietary modifications to-
gether with increased physical activity (Table 3)[32-41]. The 
pathophysiological basis of  this statement is that a reduc-
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and recommended to all patients with NAFLD[36,69]. Thir-
ty minutes of  moderate-to-intense aerobic physical ex-
ercise (e.g., treadmill, elliptical trainer, bike or swimming) 
3 to 5 times per week must be recommended, applying 
caution for individuals at high cardiovascular risk[12]. An 
optimal exercise prescription has not been established. 
A recent study and a recent meta-analysis suggested that 
aerobic exercise is superior to resistance training[70,71]. If  
the patient has not followed a hypocaloric diet, they may 
need more intense exercise to obtain better results; mod-
erate exercise is sufficient if  the patient has adhered to a 
hypocaloric diet[35,72-74]. 

A recent, large, cross-sectional study of  72359 healthy 
Korean adults without diabetes demonstrated that regular 
exercise (at least 3 times per week, for at least 30 min each 

time) was associated with a significant reduction in the 
risk of  NAFLD (for all body mass index categories over 
19.6 kg/m2) with age- and sex-adjusted ORs of  0.53-0.72 
and decreases in liver enzymes (reduced risk of  elevated 
aminotransferases with multivariate adjusted ORs of  0.85 
and 0.74, respectively) among individuals with recognized 
NAFLD independent of  obesity[75]. This recent study is 
supported by other studies showing that exercise does 
not need to reduce body weight to have beneficial effects 
on improving lipid metabolism and reducing hepatic fat. 

Physical activity is associated with improvements in 
cardiovascular condition and IR and the normalization 
of  hepatic enzymes, regardless of  weight loss[40,70,76-78]. 
However, a recent systematic review of  12 of  the 16822 
studies identified in an initial search, emphasized that 
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Table 3  Studies published on the effects of lifestyle changes in non-alcoholic fatty liver disease/nonalcoholic steatohepatitis patients

Ref. Year Study design1 Intervention1 Comparison Duration (mo) Histology ALT

Scaglioni et al[218] 2012 OP-CS D + E (n = 12)   3 N/A +
Thoma et al[67] 2012 SR D + E2 (n = 338) Control (n = 98)   3-12 N/A +
Keating et al[79] 2012 SR Exercise (n = 439) Non-exercise control 2-6 + -
Peng et al[66] 2011 SR D + E (n = 78) Control (n = 67)   1-12 N/A N/A
Browning et al[55] 2011 OP-CS Low-carbohydrate diet (n = 18) Hypocaloric diet (n = 18)      0.5 N/A +
Moscatiello et al[41] 2011 OP-CS Cognitive behavioral therapy 

(n = 68)
D + E (n = 82) 24 N/A +

Kistler et al[73] 2011 OR-CS Intense exercise (n = 213) Moderate exercise (n = 
162) and inactive (n = 438)

+ -

Elias et al[64] 2010 OP-CS Diet 55% carbohydrates, 15% 
proteins and 30% fat (n = 17)

Control (n = 14)   6 N/A +

Hayward et al[72] 2010 RCT D + E (n = 28) Control   6 + +
2Promrat et al[45] 2010 RCT LSC (n = 21) Control (n = 10) 12 + +
3Kantartzis et al[32] 2009 OP-CS D + E (n = 50) Control (n = 120)   9 N/A +
St George et al[76] 2009 OP-CS Exercise (n = 141) Control (n = 34)   3 + +
Chen et al[33] 2008 OP-CS D + E (n = 16) Exercise (n = 23) or 

control (n = 15)
     2.5 N/A +

Wang et al[34] 2008 OP-CS LSC (n = 19) Control (n = 38)   1 N/A +
Krasnoff et al[69] 2008 OT-S Exercise (n = 37) + N/A
Ryan et al[54] 2007 OP-CS Diet 60% Carbohydrates/25% 

fat (n = 26)
Diet 40% 

Carbohydrates/45% fat (n 
= 26)

  4 N/A +

Tendler et al[219] 2007 OP-CS Diet (n = 5)   6 + -
Zelber-Sagi et al[80] 2006 RCT D + E (n = 44)   6 + +
Thomas et al[220] 2006 OP-CS D + E (n = 10)   6 N/A +
Sreenivasa Baba et al[35] 2006 OP-CS D + E (n = 65)   6 N/A +
4Huang et al[49] 2005 OP-CS D + E (n = 23) 12 - +
Suzuki et al[59] 2005 OP-CS D + E (n = 348) 12 N/A +
Hickman et al[50] 2004 OP-CS D + E (n = 31) 15 + +
Okita et al[221] 2001 OP-CS Diet (n = 14)   6 N/A +
Knobler et al[222] 1999 OP-CS Diet (n = 48) 24 N/A +
5Ueno et al[36] 1997 OP-CS D + E (n = 15) Control (n = 10)   3 - +
Park et al[46] 1995 OP-CS D + E (n = 13) Control (n = 12) 12 N/A +
Palmer et al[47] 1990 OR-CS D + E (n = 39) 16 N/A +
Eriksson et al[223] 1986 OT-S Diet (n = 3) 12 N/A +

Adapted from Satapathy et al[37]. 1For systematic review (SR), show data from articles based on randomized controlled trials; observational retrospective 
cohort studies (OR-CS), data show a comparison between groups with and without the studied variable; for randomized controlled trials, data show a 
comparison between groups at the end of the study period; for observational prospective cohort studies (OP-CS, includes studies with a prospective com-
parison of cohorts, and sole cohort with before/after comparison), data show a comparison within the same group considering the start and the end of the 
intervention period; in cases of transversal studies (OS-T), data show a comparison between groups (according to the variable) in the study period; for SR, 
data show a comparison of randomized controlled trials; 2Histologic improvement was observed in subjects who achieved a weight loss of ≥ 7%; 3Subjects 
with a reduction in hepatic steatosis according to magnetic resonance spectroscopy showed a significant reduction in alanine aminotransferase; 4Histologic 
improvement was observed in 9 of 15 subjects, which was not statistically significant regarding the comparison; 5Significant reduction in steatosis only in 
the D + E group, compared with baseline data, without differences in any histological parameters compared with the control. D + E: Diet and exercise; N/A: 
Not available; +: Significant reduction; -: No significant difference; LSC: Lifestyle changes; ALT: alanine aminotransferase.
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individual reports of  exercise interventions often have 
small sample sizes and insufficient power to detect clini-
cally meaningful hepatic benefits; nevertheless, there is 
clear evidence that exercise therapy has a definite benefit 
on liver fat, but the benefit on alanine aminotransferase 
levels is unclear[79]. This benefit of  exercise was apparent 
even if  minimal or no weight loss was achieved and at ex-
ercise levels below the current lifestyle recommendations 
for obesity management. The consensus statement on ex-
ercise was as follows: In patients with NAFLD, physical 
exercise - at least of  moderate intensity - improves insulin 
resistance and liver fat, with uncertain effects on liver test 
abnormalities; therefore, being a valid and low-cost ther-
apy, it should be recommended to all NAFLD patients 
(Level of  Evidence: Ⅱ-2, Level of  Recommendation: B).

Are weight loss medications effective for the treatment 
of NAFLD?
Is orlistat effective as a weight loss medication for 
the treatment of  NAFLD? Orlistat, an enteric lipase 
inhibitor that causes fat malabsorption, is commonly in-
dicated to achieve weight loss. Few clinical studies have 
directly assessed orlistat in NAFLD, although a study by 
Zelber-Sagi et al[80] demonstrated an average weight loss 
of  10.3 kg and a significant reduction in serum amino-
transferase levels in obese patients with NASH. Harrison 
et al[81] found improvements in liver function tests and 
steatosis using ultrasonography. A recent systematic re-
view[66] found that 2 randomized studies of  low method-
ological quality had findings that were consistent with the 
results of  other studies on weight loss without the use of  
medications; therefore, a direct effect on NAFLD cannot 
be attributed to orlistat. The consensus statement on orli-
stat was as follows: Orlistat has not shown any significant 
benefit on the liver independent of  weight loss; therefore, 
this drug must be used in combination with a guided 
nutritional and physical exercise program to achieve the 
desired weight loss[81,82] (Level of  Evidence: Ⅱ-1, Level 
of  Recommendation: C).

Is sibutramine effective as a weight loss medica-
tion for the treatment of  NAFLD? Sibutramine, a 
serotonin-norepinephrine reuptake inhibitor that reduces 
the postprandial satiety threshold and increases energy 
expenditure, has been found to be temporarily useful 
for weight loss. Only one study with a small number 
of  patients has shown a reduction in IR and moderate 
improvements in hepatic parameters in laboratory tests 
and ultrasonography[83]. However, there is an absence 
of  methodologically well-structured studies to support 
the effectiveness of  sibutramine in the treatment of  
NAFLD[84-86] independent of  weight loss. The results of  
the sibutramine cardiovascular outcomes trial[87] showed 
a significant risk of  cardiovascular side effects, and other 
data have indicated a modest efficacy of  this medication. 
In response to these findings, in 2010 international orga-
nizations such as the Committee of  Medicinal Products 
for Human Use of  the European Medicines Agency and 

the United States Food and Drug Administration (FDA) 
recommended against the continued use of  sibutra-
mine[88]. In our country, the Chilean National Institute of  
Public Health recently prohibited the use of  this medica-
tion. The consensus statement on sibutramine was as fol-
lows: Sibutramine is not recommended for the treatment 
of  NAFLD due to the potential for severe cardiovascular 
adverse events and the absence of  a significant benefit on 
NAFLD (Level of  Evidence: Ⅱ-2, Level of  Recommen-
dation: D). 

Is rimonabant effective as a weight loss medication 
for the treatment of  NAFLD? Rimonabant, a can-
nabinoid 1 receptor antagonist, has been proposed for 
the treatment of  NAFLD because of  its effect on the 
reduction of  caloric intake. However, it also has potential 
psychiatric adverse effects associated with anxiety and 
depression (RR = 2.35; 95%CI: 1.66-3.34)[89,90]; hence, all 
prospective studies on this medication were halted, and 
the product was recalled. The final statement from the 
panel was as follows: Rimonabant is not recommended 
for the treatment of  NAFLD (Level of  evidence: Ⅱ-1, 
Level of  recommendation: D).

Is bariatric surgery effective for the treatment of 
NAFLD?
For morbidly obese patients, bariatric surgery is a thera-
peutic option for weight loss[91]; moreover, surgery is the 
best alternative option for weight reduction if  lifestyle 
modifications and pharmacological therapy have not 
yielded long-term success. In 2004, the Swedish Obese 
Subjects study suggested that bariatric surgery might be 
related to long-term improvements in cardiovascular risk 
factors, such as diabetes mellitus, hypertriglyceridemia 
and hypertension, compared with a control group with 
conventional weight loss[92]. However, the effects on the 
liver were not specifically studied. Another 2004 study 
showed that NASH was resolved in 82% of  patients who 
underwent laparoscopic surgery for the placement of  
an adjustable gastric band, who experienced an average 
weight reduction of  34 ± 17 kg[93]. A systematic review 
conducted in 2008 reported that bariatric surgery led to 
the regression of  inflammation and fatty infiltration of  
the liver; therefore, it could be considered a feasible alter-
native in selected cases[94]. This information suggests that 
in morbidly obese patients, bariatric surgery is associated 
with significant weight loss, leading to improvements in 
the metabolic syndrome and improved control of  diabe-
tes mellitus, steatosis, inflammation and even liver fibrosis 
in patients with established NASH.

Other recent studies have suggested potential benefits 
of  bariatric surgery[95-98]. However, due to a lack of  ran-
domized studies assessing the effect of  bariatric surgery 
on NASH, a recent review in the Cochrane Database 
concluded that the lack of  studies hinders the recommen-
dation of  the use of  bariatric surgery for NASH ther-
apy[99]; its long-term effects have not been studied. On 
this basis, the consensus statement on bariatric surgery 
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for NAFLD was as follows: Bariatric surgery may play 
a role in the treatment of  morbidly obese patients with 
established NASH. However, bariatric surgery may have 
complications, which vary depending on the center where 
it is performed (average mortality of  0.3% and morbid-
ity of  10%). The indication of  this procedure must be 
individualized, and it should be performed in specialized 
medical centers with a multidisciplinary approach (Level 
of  Evidence: Ⅱ-1 Level of  Recommendation: B).

Are insulin-sensitizing medications effective for the 
treatment of NAFLD?
Reasonable pharmacological approaches to NAFLD 
treatment include oral hypoglycemic and insulin-sensitiz-
ing medications[100-104]. Metformin and thiazolidinediones 
(pioglitazone and rosiglitazone) have been associated 
with the normalization of  aminotransferases in 50% of  
cases, reductions in steatosis (assessed using ultrasonog-
raphy and magnetic resonance spectroscopy), partial im-
provements in necrosis and inflammation and, although 
less evident, a partial improvement in fibrosis after one 
year of  follow-up[105-107]. However, the regression of  liver 
function to pretreatment levels after therapy is suspended 
has been reported[105,108]. The following questions regard-
ing specific medications were addressed by the panel:

Is metformin effective for the treatment of  NAFLD? 
Metformin, a biguanide, improves IR and hyperinsu-
linemia by reducing hepatic glucose production, increasing 
the peripheral uptake of  glucose by muscles and reverting 
IR induced by tumor necrosis factor-α[109]. Clinical studies 
have shown an initial improvement in serum aminotrans-
ferases[110], although there was no improvement after one 
year of  treatment[111]. Other studies of  metformin have 
produced promising data; however, the lack of  follow-up 
and histological end-points make it impossible to form 
solid conclusions[112,113]. A Cochrane Review highlighted 
the normalization of  aminotransferases compared with 
diet (OR = 2.83; 95%CI: 1.27-6.31) and improvements in 
ultrasound findings (OR = 5.25; 95%CI: 1.09-25.21)[114]. 
However, a small number of  studies were included due to 
methodological problems. A study of  obese Brazilian ad-
olescents showed that metformin, together with lifestyle 
changes, was more effective than placebo for improving 
clinical parameters related to obesity and steatosis. The 
study did not include liver biopsy[115].

Recently, the US by the Nonalcoholic Steatohepatitis 
Clinical Research Network Research Group conducted 
a multicenter study, named treatment of  NAFLD in 
children (TONIC). The study compared metformin and 
vitamin E in 173 pediatric patients with NAFLD who 
were followed for 96 wk and underwent post-treatment 
biopsy[116]. This study did not demonstrate any significant 
benefits of  metformin on aminotransferase levels or liver 
histology[117]. A more recent study of  2153 patients did 
not show beneficial effects of  metformin, regardless of  
weight loss[118]. Finally, a systematic review of  8 random-
ized controlled trials did not show any beneficial effects 

of  metformin on histology[119]. The consensus statement 
on metformin for NAFLD was as follows: Metformin 
might have a temporary beneficial effect on serum ami-
notransferases. Histological benefits have not been dem-
onstrated in children, but further studies with histological 
follow-up on adults are needed. The consensus does not 
recommend the regular use of  metformin for the treat-
ment of  NAFLD; however, it can be used in insulin-resis-
tant patients (without renal insufficiency or heart failure) 
(Level of  evidence: Ⅰ, Level of  recommendation: C).

Are thiazolidinediones effective for the treatment of  
NAFLD? Thiazolidinediones improve insulin sensitivity 
in adipose tissue by activating the nuclear transcription 
factor PPAR-gamma[120,121]. IR improvements associated 
with the normalization of  biochemical and histological 
parameters were observed in a recent study of  30 patients 
with NASH who received 4 mg of  rosiglitazone twice 
per day for 48 wk[122]; this clear trend was also observed 
in another study, in which 18 patients with NASH re-
ceived 30 mg of  pioglitazone for 48 wk[107], and in a third 
study comparing pioglitazone 45 mg/d and a hypocalo-
ric diet vs hypocaloric diet alone for 6 mo[123]. However, 
after discontinuing the medication, the patients gained 
weight and their biochemical and histological abnormali-
ties reappeared. Other studies with good methodological 
quality have shown improvements in both biochemical 
parameters and histology[124,125]. The FLIRT study showed 
that rosiglitazone resulted in a significant improvement 
in steatosis without changes in other parameters of  liver 
damage[106,126]. A recently published multicenter study (the 
PIVENS study)[127] compared pioglitazone to vitamin 
E in 247 patients with histological NAFLD who were 
followed up for 96 wk and underwent post-treatment bi-
opsy. Compared with placebo, vitamin E therapy was as-
sociated with a significantly higher rate of  improvement 
in NASH (43% vs 19%, P = 0.001); however, pioglitazone 
was not associated with a significant difference in the rate 
of  improvement compared with placebo (34% and 19%, 
respectively, P = 0.04, with a prespecified significance 
level of  0.025). Serum aminotransferase levels were re-
duced with both vitamin E and pioglitazone treatment, 
compared with placebo (P < 0.001 for both compari-
sons), and both agents were associated with reductions in 
hepatic steatosis (P = 0.005 for vitamin E and P < 0.001 
for pioglitazone) and in lobular inflammation (P = 0.02 
for vitamin E and P = 0.004 for pioglitazone), but there 
were no improvements in fibrosis scores (P = 0.24 for 
vitamin E and P = 0.12 for pioglitazone). Subjects who 
received pioglitazone gained more weight than did those 
who received vitamin E or placebo; the rates of  other 
side effects were similar among the three groups. Serum 
aminotransferase abnormalities reappeared after treat-
ment discontinuation. Finally, two recent meta-analyses 
supported the beneficial histological effects of  insulin 
sensitizers[119], particularly pioglitazone[128], in patients with 
NASH.

The long-term safety of  thiazolidinediones has been 

12188 September 14, 2014|Volume 20|Issue 34|WJG|www.wjgnet.com

Arab JP et al . Nonalcoholic fatty liver disease treatment



questioned in several studies showing cardiovascular 
adverse effects, including congestive heart failure and 
increased rates of  coronary events[129]. Additionally, in-
creased rates of  bladder cancer and bone loss have been 
reported in thiazolidinedione users. For these reasons, 
rosiglitazone is no longer marketed; pioglitazone is the 
only available agent in this class. The consensus state-
ment on thiazolidinediones for NAFLD was as follows: 
Thiazolidinediones (pioglitazone and rosiglitazone) im-
prove insulin sensitivity and may reduce steatosis and 
liver inflammation. The panel recommends the use of  
pioglitazone in nondiabetic patients with biopsy-proven 
steatohepatitis (Level of  evidence: Ⅰ, Level of  recom-
mendation: B). The long-term safety of  pioglitazone has 
not been established. 

Are hypolipidemic medications effective for the 
treatment of NAFLD?
Hypolipidemic medications, such as statins and fibrates, 
are suggested as a potential treatment options for 
NAFLD due to their effects on common abnormalities 
among metabolic syndrome patients such as hypertriglyc-
eridemia and low HDL-cholesterol levels[130,131].

Are fibrates effective for the treatment of  NAFLD? 
A clinical study of  gemfibrozil use by NAFLD patients 
showed a moderate improvement in biochemical param-
eters after the administration of  600 mg/d for 4 wk[132]. 
On the contrary, the use of  clofibrate in another study 
did not result in any biochemical or histological im-
provements[133]. In another study, the use of  fenofibrate 
reduced plasma triglyceride levels without changing the 
hepatic triglyceride content[134]. There are no data from 
large multicenter studies on which to base solid conclu-
sions[130,135]. Thus, the consensus statement on the use of  
fibrates in NAFLD was as follows: Fibrates have been 
studied in NAFLD, mostly in small studies, with con-
flicting results. Hence, the regular use of  fibrates is not 
recommended for patients outside the context of  clinical 
studies (Level of  evidence: Ⅱ-1, Level of  recommenda-
tion: C).

Are statins effective for the treatment of  NAFLD? 
In small randomized studies, HMG-CoA reductase in-
hibitors (statins) have produced partial improvements in 
aminotransferases; however, the results were not con-
sistent in all of  the studies[13,105,136-141]. A small pilot study 
of  20 mg/d pravastatin for a 6-mo period showed the 
normalization of  aminotransferases and improvements 
in liver inflammation in patients with NASH[142]. Another 
study of  atorvastatin showed the normalization of  se-
rum aminotransferases and lipid levels[143]. A larger study 
demonstrated a beneficial effect of  atorvastatin, but in 
association with vitamins C and E[144]. There is no current 
evidence of  an increased risk of  hepatotoxicity when 
statins are administered in standard doses to patients with 
NAFLD and other liver diseases[145-150]. The consensus 
statement on statins was as follows: Statins have shown 

discordant effects on NAFLD. Their regular use is not 
recommended for the treatment of  NAFLD. Statins can 
be used to treat dyslipidemia in NAFLD patients (Level 
of  evidence: Ⅱ-1, Level of  recommendation: C). 

Is ezetimibe effective for the treatment of  NAFLD? 
Ezetimibe is a selective inhibitor of  cholesterol and phy-
tosterol absorption in the intestine. The Niemann-Pick 
C1 like 1 protein, the target of  ezetimibe, is present not 
only in the intestine[151] but also expressed in the human 
liver[152]. This protein appears to play an important role 
in the development of  NAFLD because the loss of  the 
expression of  this protein prevents the occurrence of  
NAFLD in animal models[153,154]. An improvement in 
liver sensitivity to insulin and reductions in liver inflam-
mation and lipid accumulation have been observed[155]. 
Additionally, ezetimibe has been suggested to function 
as an antioxidant, which could reduce inflammatory pro-
cesses during its metabolism in the liver[156,157]. To date, 
only preliminary studies of  ezetimibe with few patients 
have been conducted; some were of  high quality and 
demonstrated positive evidence regarding the effect of  
this drug on patients with NAFLD[157-160]. Due to its an-
tioxidant capacity and safety profile, ezetimibe is a good 
option for NAFLD patients with high cardiovascular risk 
factors[140,161-164]. A recent prospective cohort study of  45 
patients with NAFLD revealed interesting beneficial bio-
chemical, metabolic and histological effects after 96 wk 
of  follow-up[165]. The consensus statement on ezetimibe 
use in NAFLD was as follows: Ezetimibe is a drug with 
an adequate safety profile and scarce but positive evi-
dence regarding its beneficial effect on NAFLD patients. 
Studies with good methodological design are needed be-
fore its use can be widely recommended. However, ezeti-
mibe could be used in patients affected by both NAFLD 
and dyslipidemia because it might have a clinical benefit 
(Level of  Evidence: Ⅲ, Level of  Recommendation: Ⅰ). 

Are agents that modulate the activity of the renin-
angiotensin-aldosterone axis effective for the treatment 
of NAFLD?
Recent experimental and clinical evidence strongly sug-
gests that the renin-angiotensin-aldosterone axis may play 
a role in mediating hepatic inflammation and fibrosis in 
NAFLD. Thus, suppressing the renin-angiotensin system 
with angiotensin-converting enzyme inhibitors (ACEIs) 
or angiotensin receptor blockers (ARBs) has been stud-
ied in small trials, which demonstrated both biochemical 
and histological improvements[166]. It has been observed 
that telmisartan and irbesartan not only antagonize 
ARAII but also activate peroxisome proliferator-activated 
receptor-γ; therefore, these drugs may positively influence 
hepatic lipid metabolism. However, to date, the evidence 
supporting the use of  either ACEIs or ARBs in NAFLD 
is scarce and limited to retrospective studies, prospective 
pilot studies and post hoc analyses of  clinical trials[167-170]. 
Thus, additional studies are needed to recommend these 
agents as primary medications for patients with NAFLD. 
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However, in hypertensive patients with NAFLD, the use 
of  ARB may be promoted. The use of  telmisartan and 
irbesartan may produce a protective effect in recently di-
agnosed patients with diabetes, cardiovascular disease and 
NAFLD (by reducing IR)[171-174]. The approved statement 
was as follows: The control of  blood pressure is advisable 
for cardiovascular risk reduction. Angiotensin Ⅱ receptor 
antagonists (losartan and telmisartan) are recommended 
for patients affected by NAFLD and hypertension until 
additional clinical evidence becomes available[175] (Level 
of  evidence: Ⅱ-1, Level of  recommendation: B).

Are antioxidants and cytoprotective agents effective for 
the treatment of NAFLD?
The presence of  inflammation or oxidative stress in 
NAFLD supports the idea that protecting cellular struc-
tures from the damage caused by free radicals and reac-
tive products of  lipid peroxidation would be beneficial 
in affected individuals. However, the available evidence 
is contradictory, and studies have not shown significant 
advantages related to lifestyle modifications and im-
proved biochemical parameters[13,48,51,176,177]. Moreover, a 
recent Cochrane Review assessed the available informa-
tion regarding the use of  antioxidants and concluded 
that although the use of  these agents is associated with 
reductions in aminotransferase levels, there is insufficient 
evidence to either support or refute the utility of  antioxi-
dants in NAFLD[178]. Specific agents are reviewed below.

Is vitamin C effective for the treatment of  NAFLD? 
Vitamin C has been studied primarily in the pediatric 
population. These studies have not shown clear beneficial 
effects and did not assess the benefit of  vitamin C sepa-
rately (in several studies, the intervention group received 
both vitamins C and E)[13,58,102,105,179,180]. The statement of  
the consensus was as follows: Vitamin C is not recom-
mended for patients with NAFLD outside the context 
of  research protocols (Level of  evidence: Ⅱ-3, Level of  
recommendation: Ⅰ).

Is vitamin E effective for the treatment of  NAFLD? 
Several studies have assessed the use of  vitamin E in pa-
tients with NAFLD[58,112,177,179-184]. Data from the PIVENS 
study, published in 2010 and described in question 4b, 
showed that the use of  vitamin E resulted in histological 
improvement in 43% of  the patients vs 19% of  the place-
bo group (P < 0.001), primarily in the form of  decreases 
in steatosis and lobular inflammation, with no changes 
in fibrosis. Additionally, a normalization of  serum levels 
of  aminotransferases was observed; the values returned 
to pretreatment levels after the therapy was discontinued. 
No significant adverse effects have been shown for vita-
min E after two-years of  treatment[127]. The use of  vita-
min E has also been combined with ursodeoxycholic acid 
(UDCA), with promising results[185]. 

Recently, the Nonalcoholic Steatohepatitis Clinical 
Research Network conducted a multicenter study com-
paring metformin and vitamin E in 173 pediatric patients 

with NAFLD, who were followed up for 96 wk and un-
derwent a post-treatment biopsy (the TONIC study)[116]. 
This study did not show significant benefits of  vitamin E 
for aminotransferase levels; however, it did show differ-
ences in the histological characteristics (ballooning and 
NAFLD activity score) of  the liver biopsy performed at 
96 wk[117]. 

Several concerns have been raised regarding an in-
crease in all-cause mortality with the long-term use of  vi-
tamin E[186]. However, this issue is controversial[187]. Thus, 
the statement of  the consensus was as follows: The use 
of  vitamin E is well supported for nondiabetic adults 
with biopsy-proven NASH by recent studies showing im-
provements in histological and laboratory findings. The 
reversal of  these beneficial effects after discontinuation 
of  therapy suggests that long-term treatment is required 
(Level of  evidence: Ⅰ, Level of  recommendation: A).

Is omega-3 polyunsaturated fatty acid supplementa-
tion effective for the treatment of  NAFLD? Omega-3 
polyunsaturated fatty acids (PUFAs) are widely used as 
an antioxidant. Several studies have assessed their efficacy 
in patients with NAFLD. A recent systematic review and 
meta-analysis[188] found significant heterogeneity between 
these studies and concluded that although omega-3 
PUFA supplementation may decrease liver fat (with no 
effects on aminotransferase levels), the optimal dose has 
not been established. Additional trials are needed to sup-
port the routine use of  omega-3 PUFA in patients with 
NAFLD. The statement of  the consensus was as follows: 
To date, there is insufficient evidence to support the rou-
tine use of  omega-3 PUFA supplementation in patients 
with NAFLD (Level of  evidence: Ⅰ, Level of  recom-
mendation: C).

Is pentoxifylline effective for the treatment of  
NAFLD? Another approach to NAF-LD treatment 
involves the use of  anti-TNFα drugs because this cyto-
kine induces both necroinflammation and IR[121]. Pent-
oxifylline, a TNFα inhibitor, has been used in animal 
models[189] and in patients with NASH[141,190-193]. Two 
pilot studies reported improvements in aminotransfer-
ase levels and IR[194,195]. A recently published systematic 
review[196] found 2 randomized studies[191,197] and 6 pro-
spective cohort studies that showed improvements in 
aminotransferase levels only. A recent randomized study, 
which was not included in the mentioned systematic 
review, reported histological improvements in 50% of  
patients who received pentoxifylline compared with 16% 
of  patients who received placebo[198,199]. Another small, 
randomized trial, which showed a benefit of  pentoxifyl-
line, was recently published[200]. More controlled studies 
with adequate sample sizes are required before its use 
can be recommended. The approved statement by the 
consensus panel was as follows: The use of  pentoxifylline 
is not recommended on a regular basis for the treatment 
of  NAFLD. Its indication must be evaluated on a case-
by-case basis because although the current evidence is 
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favorable, it is weak and scarce. A recent randomized, 
controlled trial showed clear benefits. More studies are 
required before recommending its routine use (Level of  
evidence: Ⅰ, Level of  recommendation: C). 

Is ursodeoxycholic acid effective for the treatment of 
NAFLD?
UDCA, a hydrophilic cytoprotective bile acid, has been 
studied in patients with NAFLD in several trials, with 
contradictory results. Initial studies held promise[133]. 
However, a systematic Cochrane Review published in 
2007 found 4 studies on UDCA in NAFLD (only one 
with adequate methodological quality) and concluded that 
UDCA did not show any significant benefit in patients 
with NAFLD[201]. The sole included study with a rela-
tively large, well-designed, double-blinded, randomized, 
placebo-controlled design assessed a group of  166 pa-
tients with NASH who were randomized to receive 13-15 
mg/kg/d of  UDCA or placebo for one year; however, 
the study did not show clear benefits[202]. Subsequently, 
another randomized controlled study, in which high doses 
of  UDCA were administered to 185 patients, also failed 
to indicate any benefit for patients with NAFLD[203]. Cur-
rently, there is no robust evidence recommending the use 
of  UDCA[133,181,201-203]. The approved statement by the 
consensus panel was as follows: There is a lack of  evi-
dence of  benefit of  UDCA for the treatment of  NAFLD. 
Thus, its routine use is not currently recommended (Level 
of  evidence: Ⅰ, Level of  recommendation: D).

DISCUSSION
Our evidence-based analysis has several strengths. One 
is the use of  the Delphi method to develop this consen-
sus. The Delphi method is used for analyzing facts and 
reaching agreements on topics with insufficient evidence 
to support a given medical intervention. This method is 
a useful tool for creating a consensus without all of  the 
panel members physically present in the same room to 
discuss issues. The main objective of  the Delphi method 
is to reach a reliable agreement among the different mem-
bers of  an expert panel by using several questionnaires, 
which are completed anonymously[204]. The experts must 
be asked about one issue at least twice so that they can 
reconsider their answers after receiving information from 
the other members. The literature recommends a number 
of  experts between 10 and 18. Our panel consisted of  
13 members; however, none of  the members were from 
countries outside of  Chile, which is one of  the limita-
tions of  our consensus.

While this report was under preparation, guidelines 
for the diagnosis and management of  NAFLD, which 
were jointly endorsed by the American Gastroenterologi-
cal Association (AGA), the American Association for 
the Study of  Liver Diseases (AASLD) and the American 
College of  Gastroenterology (ACG), were published. 
Thus, the conclusions of  our national expert panel are 
discussed in the context of  these guidelines in the follow-

ing paragraphs. 
In line with the recently published guidelines, our 

consensus stated that the most effective current thera-
peutic strategies for NAFLD are diet and lifestyle modifi-
cations, such as regular exercise, and suggested that both 
strategies must be advocated in every patient. The target 
weight loss must be approximately 5%-10% of  the origi-
nal body weight to achieve clinical and histopathological 
benefits. The AGA, AASLD and ACG guideline advise a 
weight loss of  at least 3%-5% to recover from steatosis, 
but a weight loss greater than 10% is recommended to 
observe changes in necrosis and inflammation[205]. Thus, 
dietary changes and regular exercise should be recom-
mended for all patients with NAFLD, although the opti-
mal diet composition has not been determined. 

When asked about weight loss medications used 
for the treatment of  NAFLD in Chile such as orlistat, 
sibutramine and rimonabant, our panel concluded that 
orlistat did not provide any benefit in liver disease despite 
the weight loss achieved. Therefore, this agent should 
be used in combination with dietary modifications and 
exercise. Moreover, an FDA warning was recently issued 
regarding potential orlistat-related hepatotoxicity[206]. 
The panel argued against the use of  sibutramine and 
rimonabant due to reports of  serious adverse reactions 
from these agents. The AGA/AASLD/ACG guidelines 
contain no statements concerning this specific topic.

Although the consensus was largely focused on 
therapy, the ongoing debates about the necessity of  liver 
biopsy in the setting of  NAFLD and about the correct 
use of  noninvasive methods for risk stratification indicate 
that these topics are highly relevant for the management 
of  patients with NAFLD. The majority of  patients have 
simple steatosis, which carries a relatively benign progno-
sis. However, patients with NASH exhibit increased liver-
related and cardiovascular mortality; therefore, it is crucial 
to identify individuals at risk of  developing this progres-
sive disease. Although liver biopsy remains the gold stan-
dard for the precise diagnosis and staging of  the disease, 
its invasive nature and cost preclude its widespread use in 
patients with NAFLD and other etiologies[207,208]. The use 
of  noninvasive tools to identify patients with advanced 
disease is becoming more common, although firm 
evidence-based recommendations have not been estab-
lished[209]. The statement of  the recent AGA/AASLD/
ACG guidelines on this topic indicates the relevance of  
the metabolic syndrome as a predictor of  NASH and the 
usefulness of  the NAFLD Fibrosis Score in patients with 
NAFLD for guiding clinicians in identifying patients who 
are at risk of  NASH and advanced fibrosis. Additionally, 
a liver biopsy may be indicated in patients with NAFLD 
who have coexisting chronic liver diseases or competing 
etiologies for hepatic steatosis. 

With regard to the use of  bariatric surgery for 
NAFLD management, the panel agreed that these surgi-
cal procedures could play a role in the scenario of  an 
obese patient with established NASH, with the acknowl-
edgment that these procedures carry a risk of  morbidity 

12191 September 14, 2014|Volume 20|Issue 34|WJG|www.wjgnet.com

Arab JP et al . Nonalcoholic fatty liver disease treatment



and that their indication should be individualized. The 
AGA/AASLD/ACG guidelines note that surgery is 
not contraindicated in patients with NAFLD or NASH 
without established cirrhosis, but they also state that it 
is premature to consider bariatric surgery as a standard 
therapeutic measure to treat patients with NASH. Stag-
ing of  the disease is particularly important in this setting 
since surgery should be avoided in patients with cirrhosis 
particularly if  portal hypertension is present[210]. 

The use of  insulin sensitizers has been widely ex-
plored in the field of  NAFLD. Based on their review of  
the data on different medications and the discussions dur-
ing the Delphi rounds, our panel concluded that although 
metformin does not have a significant effect on liver 
histopathology in adult patients with NASH, thiazoli-
dinediones, such as pioglitazone and rosiglitazone, could 
reduce liver steatosis and inflammation because they 
improve insulin sensitivity. The AGA/AASLD/ACG 
guidelines mention that pioglitazone can be used to treat 
patients with biopsy-proven NASH. However, it should 
be noted that the majority of  patients who participated 
in clinical trials investigating pioglitazone for NASH were 
nondiabetic, and the long-term safety of  pioglitazone in 
patients with NASH has not been established. In fact, 
due to the increased risk of  coronary events, rosiglitazone 
is no longer marketed in Europe, and its use is highly re-
stricted in the United States. Additionally, recent evidence 
concerning an increased risk of  bladder cancer among pi-
oglitazone users[211] and the associated undesirable weight 
gain will likely limit the use of  this medication in patients 
with NAFLD in the near future. 

Regarding the use of  lipid-lowering agents to treat 
NAFLD, the panel agreed that fibrates are no longer 
recommended in NAFLD. With respect to omega-3 fatty 
acids, the panel agreed that current evidence does not 
support their use, but they could be indicated to treat hy-
pertriglyceridemia. Of  note, a recently published report 
of  a small double-blind randomized placebo-controlled 
clinical trial showed that omega 3 fatty acids provided no 
benefit over placebo in NASH patients with diabetes[212]. 
With regard to other hypolipidemic drugs, the panel con-
cluded that statins could be used to treat dyslipidemia in 
patients with NAFLD and NASH without safety con-
cerns. In the case of  ezetimibe administration in patients 
with NAFLD current data are limited but encouraging. 
The panel advised waiting for larger, more reliable studies 
of  this medication, which is not addressed in the AGA/
AASLD/ACG guidelines. 

The panel advised the prolonged use of  vitamin E 
by adult patients with NAFLD, based on recent studies 
showing histological improvement from treatment with 
this compound. The American guidelines recommended 
its use in nondiabetic patients with biopsy-confirmed 
NASH and stated that vitamin E should be considered as 
a first-line pharmacotherapy for this patient population. 
Similarly, AGA/AASLD/ACG guidelines emphasized 
that until further data supporting its effectiveness become 
available, vitamin E is not recommended to treat NASH 

in diabetic patients, NAFLD without liver biopsy, NASH 
cirrhosis or cryptogenic cirrhosis. Several concerns have 
been raised regarding the safety of  long-term vitamin E 
administration, based on meta-analytic data showing that 
vitamin E supplementation increases all-cause mortal-
ity. However, this issue remains unresolved because this 
observation has not been confirmed by other trials and 
meta-analyses[213]. 

With regard to other agents, after reviewing the evi-
dence regarding pentoxifylline the panel concluded, in 
agreement with a recent metanalysis[214], that this drug 
may be a useful treatment option for NAFLD but more 
evidence is needed to make firm recommendations. Last-
ly, the use of  ursodeoxycholic acid in the treatment of  pa-
tients with NASH, the panel agreed that this agent could 
not be recommended due to a lack of  efficacy, which is in 
agreement with the statement of  the American guidelines. 

Finally, during the presentations and discussions, the 
participating panel agreed that patients with NAFLD 
should undertake active measures to control hyperten-
sion as part of  integrated CV risk factor management in 
this patient population. To that end, the use of  angioten-
sin receptor blockers, such as losartan or telmisartan, is 
recommended on the basis of  their potential beneficial 
hepatic effects, which may halt fibrogenesis in patients 
with NASH. In fact, considering the strong association 
of  NAFLD with components of  the metabolic syn-
drome and the recently recognized role of  NAFLD as an 
independent risk factor for CVD and the future develop-
ment of  T2DM[215], we strongly recommend an individual 
approach based on the following 3 points: (1) Assess-
ment of  T2DM risk: Measure fasting glycemia and serum 
insulin levels to estimate IR, measure HbA1c levels and, 
in selected patients, conduct a 75-g glucose load tolerance 
test. NAFLD patients should be advised that NAFLD 
conveys an increased risk of  T2DM and that the disease 
can be prevented or delayed by introducing consistent 
lifestyle changes[204]; (2) Assessment of  CV risk: Deter-
mine risk factors and calculate the patient’s individual 
CV risk using an objective score (e.g., Framingham) and 
treat risk factors accordingly. In this regard, the American 
College of  Cardiology and the American Heart Associa-
tion, in collaboration with the National Heart, Lung, 
and Blood Institute and other medical governing bodies, 
released the revised United States guidelines on CV risk 
assessment[216], lifestyle modification[217] and high blood 
cholesterol treatment[211] which provided guidelines for 
current management; and (3) Assessment of  liver-related 
risk: In addition to common variables, such as a physical 
examination and measurements of  serum aminotransfer-
ases and platelets, the use of  validated scores, such as the 
NAFLD fibrosis score for advanced fibrosis detection, 
is recommended. NASH could be suspected combining 
routine assessed clinical variables with laboratory tests 
and taken into consideration the presence of  metabolic 
syndrome. Referring the patient to a gastroenterologist 
for a liver biopsy is advisable if  NASH, advanced fibrosis 
or cirrhosis is suspected. A proposed algorithm based 
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in the presence of  risk factor for NASH or fibrosis is 
shown in Figure 1[213].

In conclusion, the management of  NAFLD is evolv-
ing; however, the current therapeutic options are limited 
to lifestyle changes and to the use of  vitamin E and pio-
glitazone in selected patients with NASH. All patients 
with NAFLD need to be evaluated using a three-focused 
approach that considers the risks of  developing advanced 
liver, T2DM and/or CV events. The Delphi technique, 
which is recommended for defining behaviors, is a use-
ful tool for creating a consensus on the management of  
multifaceted entities, such as NAFLD.

COMMENTS
Background
Nonalcoholic fatty liver disease (NAFLD) is now the most common type of liver 
disease worldwide. The optimal treatment for NAFLD is evolving, and the cur-
rent evidence-based recommendations are insufficient. To generate practical 
recommendations on the appropriate management of patients with NAFLD, an 
expert panel of members of the Chilean Gastroenterological Society and the 
Chilean Hepatological Association conducted a structured analysis of the cur-
rent literature on NAFLD therapy. 
Research frontiers
NAFLD management is evolving, and large, well-designed trials assessing 

new agents with clear endpoints are being conducted. Their results are eagerly 
awaited. 
Innovations and breakthroughs
Using the Delphi technique to reach a consensus among experts after assess-
ing the quality of the available evidence is a reasonable approach for generat-
ing up-to-date practical recommendations on NAFLD management. A three-
pronged approach that considers the liver, diabetes and cardiovascular risks 
in patients with NAFLD is well supported by evidence but is not emphasized in 
current guidelines.
Applications
The statements of the current evidence-based clinical practice review provide a 
rationale for current NAFLD management in clinical practice. 
Terminology
The Delphi technique is a method for gathering data from specialists within 
their domain of expertise to achieve a convergence of opinion on a specific 
real-world issue. The Delphi technique is well suited as a method of consensus 
building in scenarios where evidence-based recommendations are insufficient.
Peer review
This report represents a well-constructed, evidence-based literature review and 
practice guidelines for Chilean hepatologists. The expert panel analyzed pub-
lished clinical trials and evaluated current therapies for patients with NAFLD, 
especially patients with nonalcoholic steatohepatitis. The recommendations are 
well supported and a final consensus was reached. The consensus is well pre-
pared with few linguistic errors. The recommendations regarding interventional 
options are evidence based and well balanced in terms of what should be pre-
scribed for patients based on individual conditions. Therefore, these guidelines 
are instructive not only for Chilean physicians but also for those who manage 
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Fatty liver on imaging and/or elevated ALT

Diagnosis of NAFLD

Assess risk factors for NASH (Age > 5O, T2DM. BMI > 30, AST/ALT > 1)/
Assess clinical or laboratory evidence of advanced fibrosis 

(NAFLD fibrosis score) or cirrhosis

Risk factors for NASH/evidence of fibrosis

Consider liver biopsy

NASH absent (simple steatosis)

Exclusion of other 
causes of liver disease/
alcohol consumption

Evidence of cirrhosis
No risk factors for NASH
No laboratory evidence of 
fibrosis or cirrhosis

Diet and exercise prescription
Evaluation of diabetes and CV 
risk and introduce interventions if 
indicated 
Follow-up

Diet and exercise prescription
Evaluation of diabetes and CV risk and introduce 
interventions if indicated
Pharmacological therapy of NASH with vitamin E 
in non diabetics or pioglitazone if T2DM is present 
Evaluation of bariatric surgery or inclusion in clinical 
trials

Standard
Management of cirrhosis 
(screening for varices/HCC)

NASH present

Figure 1  Algorithm for management of nonalcoholic fatty liver disease. NAFLD: Non-alcoholic fatty liver disease; NASH: Nonalcoholic steatohepatitis; ALT: Ala-
nine aminotransferase; T2DM: Type 2 diabetes mellitus; AST: Aspartate aminotransferase.
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