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Non-alcoholic fatty liver disease (NAFLD) is a major
national and international health burden. It is one of
the most common liver diseases worldwide and the
most common cause of abnormal liver enzymes in many
developed countries. Non-alcoholic fatty liver disease is
also known as an important cause of cryptogenic cirrhosis
and second leading cause for liver transplantation. It is
commonly associated with metabolic syndrome. Non-
alcoholic  steatohepatitis (NASH) is the progressive
phenotype of NAFLD. In spite of promising performance
of non-invasive tools, liver biopsy remains the gold
standard test for NASH diagnosis. Over decades, many
drugs have been investigated in phase 2 and 3; however,
no approved therapy to date. Despite the alarming global
rates of NAFLD, there are no local community-based
studies on the prevalence of NAFLD or local practice
guidelines on its management; this expert review aims

to fill this gap.
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Non-alcoholic fatty liver disease (NAFLD) is one
of the most common liver diseases worldwide and
is the most common cause of abnormal liver enzymes
in many developed countries. Non-alcoholic fatty
liver disease is also known as an important cause of
cryptogenic cirrhosis. Non-alcoholic = steatohepatitis
(NASH)-related cirrhosis is currently the second
most common indication for liver transplantation in
the United States of America (USA).! However, with
the evolution of hepatitis C virus (HCV) therapy,
NASH is anticipated to be the leading cause of liver
transplantation in the near future. Non-alcoholic fatty
liver disease is commonly associated with metabolic
syndrome (MetS), and there is accumulative evidence
indicating that NAFLD is an independent risk factor
for cardiovascular disease (CVD) in adults.?
Non-alcoholic fatty liver disease is defined by the
presence of steatosis in >5% of hepatocytes according to
histological analysis or by a proton density fat fraction
assessed by proton magnetic resonance spectroscopy
(IHMRS) or quantitative fat/water selective magnetic
resonance imaging (MRI).>* This definition requires
the absence of significant alcohol intake, other liver
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Summary points:

NAFLD is defined by the presence of 25% of fat in the liver with no
significant alcohol use or other causes of hepatic steatosis.

NAFLD is a spectrum of liver diseases ranging from hepatic steatosis to
NASH and liver cirrhosis, including a significant portion of cryptogenic
cirrhosis.

NAFLD is one of the most common liver diseases worldwide.

NASH is the second most common indication for liver transplantation
in developed countries.

disorders or the use of steatosis-induced medications/
toxins, such as amiodarone or tamoxifen. Non-
alcoholic fatty liver disease is a spectrum of diseases
ranging from non-alcoholic fatty liver (NAFL), in
which fat accumulates in liver cells with no significant
inflammation, to NASH, where fat accumulates with
varying degrees of necroinflammation, evidence of
cellular injury and fibrosis, which can progress to
cirrhosis and liver failure.*

Despite the alarming global rates of NAFLD, there
are no community-based studies on the prevalence of
NAFLD in Saudi Arabia (SA) or local guidelines on its
management; this expert review aims to fill this gap.

Methods. This position statement and these
recommendations have been prepared by a panel of
experts chosen by the Saudi Association for the Study
of Liver Diseases and Transplantation (SASLT) Board.
The recommendations are primarily based on the best
available evidence from existing publications, after

Disclosure. Authors have no conflict of interests, and the
work was not supported or funded by any drug company.
This position statement from the Saudi Association for the
Study of Liver Diseases and Transplantation (SASLT) is
issued to support the local medical community (primary
care, family physicians, internists, gastroenterologists
and other healthcare providers who handle fatty liver
disease or its related metabolic risk factors) with concise,
up-to-date information and practical guides on the
management of fatty liver disease. There is a growing
concern regarding the increasing rates of obesity and
metabolic syndrome in the Saudi community as well
as associated fatty liver disease, which has become the
second leading cause of liver transplantation in the
country with a lack of effective approved therapy and
robust local data on the natural history of the disease.

532  Saudi Med ] 2019; Vol. 40 (6)

WWW.Smj.org.sa

extensive search in indexed and non-indexed articles in
the PubMed, Scopus and Google scholar. In the absence
of such evidence, the experts’ personal experiences and
opinions have been considered. Wherever possible,
the level of evidence and recommendations are cited.
The recommendations have been graded according
to the Grading of Recommendations Assessment,
Development and Evaluation (GRADE) system.” The
strength of recommendations reflects the quality of
underlying evidence. The quality of the evidence in
the recommendations has been classified into one of 3
levels: A) high, B) moderate, or C) low and very low.
The GRADE system offers 2 grades of recommendation:
1) strong or 2) weak. The Appraisal of Guidelines for
Research and Evaluation (AGREE) Instrument was
adapted as possible for this short statement.

Prevalence. The lack of definitive simple tests for
diagnosing NAFLD as well as the variety of diagnostic
tools and criteria used in various studies pose a challenge
in studying the epidemiology of NAFLD and explaining
the differences in reported prevalence. Accumulating
evidence has shown that the prevalence of NAFLD is
increasing in many parts of the world. Compared to
a decade ago, currently, the prevalence of NAFLD in
the USA has doubled, which parallels the increased
prevalence of obesity and insulin resistance (IR).®

In a recent large systematic review, the global
prevalence of NAFLD was estimated to be 25%, with
the highest prevalence in the Middle East (32%) and
South America (31%) and the lowest in Africa (14%).”
In SA, the prevalence of NAFLD ranges from 7-30%.
A recent modeling study estimated the prevalence of
NAFLD in SA to be 25.7% of individuals (8,451,000
people) and modeled the future burden in 2030 to be
48% (12,534,000 people).®

The prevalence of diabetes mellicus (DM) in SA has
been reported to be one of the highest in the world. In
a recent, large, population-based study, DM prevalence
was 40% for subjects aged >45.7 In another recent study,
72.8% of DM patients in SA have fatty liver according
to ultrasound criteria.'’

Non-alcoholic fatty liver disease and NASH
prevalences confirmed by biopsy have been reported in
SA to be 76% and 40%, respectively, in obese children
and adolescents who underwent sleeve gastrectomy,''
and the estimated overall prevalence of obesity in the
country is 30% in males and 44% in females."

Other components of MetS associated with
NAFLD include hypertension and hyperlipidemia; the
prevalence of these 2 conditions in SA is estimated to be
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Summary points:

NAFLD global prevalence is estimated to be 25%, with the highest
prevalence in the Middle East, with 32% affected.

NAFLD estimated prevalence in SA ranges between 25% and 48% and
is as high as 73% among Saudi individuals with diabetes.

approximately 26% and 54%, respectively.”® It is also
noteworthy that in SA and in some other countries,
there has been a shift in the trend of indications for liver
transplantation from viral hepatitis to NASH-related
cirrhosis.'*

Pathogenesis. The hallmark of NAFLD
is triglyceride accumulation in the cytoplasm of
hepatocytes, which results from an imbalance between
lipid acquisition (namely, fatty acid uptake and de
novo lipogenesis) and removal (namely, mitochondrial
fatty acid oxidation and export as a component of very
low-density lipoprotein particles).

Accumulating evidence from cellular and molecular
studies of patient and animal models has led to a
“multiple hit” hypothesis, which considers multiple
insults acting together on genetically predisposed
subjects to induce NAFLD and its progression. Such
hits include nutritional factors, IR, several fat-derived
hormones, defects in mitochondrial structure and
function, gut microbiota and genetic and epigenetic
factors.”

Genome-wide association studies and large
candidate gene studies have identified some robust
genetic modifiers. In addition to the genetic factors
that predispose patients to IR or MetS, the 1148M
PNPLA3 variant has been identified as the major
common genetic determinant of NAFLD progression
and of the risk of hepatocellular carcinoma (HCC).'
Other variants with moderate effects such as TM6SF2,
MBOAT7 and GCKR have also been shown to have

significant contributions."”

Natural history. Several community and hospital-
based studies have contributed to our understanding of
the natural history of NAFLDj; however, most follow-up
studies on histological changes in NAFLD have had
small sample sizes and insufficient follow-up.
Non-alcoholic fatty liver disease has often shown
favorable outcomes; in contrast, NASH has been
recognized to progress to end-stage liver diseases and
HCC. Progression to cirrhosis is less predictable in
NASH than in other chronic liver diseases. Several
factors are reported to be associated with disease

progression, such as older age, MetS, IR, serum ALT,
and the presence of inflammation on initial biopsy.'
The mortality rate associated with NAFLD is thought
to be attributable to CVD. The relationship with MetS
likely is a bidirectional with several recent studies have
verified that NAFLD itself is an independent risk factor
for various other metabolic diseases."”

Non-alcoholic fatty liver disease patients are at risk
of developing HCC, especially in patients with NASH
and cirrhosis; however, HCC can develop in absence
of cirrhosis. In a large systematic review, patients with
NASH and cirrhosis had a consistently higher risk
of developing HCC, with a cumulative incidence of
2.4% to 12.9% over a follow-up period of 3 to 7 years,

Summary Points:
NAFLD is highly associated with MetS and its different components.

NAFLD patients have a higher mortality than the general population,
mostly due to CVD and liver-related morbidity and mortality.

NAFLD can lead to HCC with or without cirrhosis

while patients with NAFLD or NASH with no cirrhosis
had a minimal risk ranging from 0% to 3% over a period
of 20 years.*® When compared to HCV-related HCC,
NAFLD-related HCC occurred at a lower incidence
and usually with larger tumors at presentation, which
were less likely to be amenable to curative therapy;
however, the overall survival is comparable.?

Diagnosis. The diagnosis of NAFLD requires
confirmation of extra fat in the liver by noninvasive or
invasive methods in addition to the exclusion of other
liver disease etiologies such as significant alcohol use
and medications.

Liver biopsy. Liver biopsy (LB), with its limitations
and potential complications, is still the gold standard for
NASH diagnosis and for assessing fibrosis progression;
however, it is not recommended in all patients with
NAFLD. Most international guidelines recommend
LB for patients with risk factors for advanced fibrosis
with NASH, when there is diagnostic uncertainty,
or to rule out other causes of liver disorders. Some
guidelines suggest LB for patients with NAFLD who
are undergoing other unrelated surgical procedures.®*

The presence of >5% steatosis in hepatocytes is now
the accepted minimum criterion for the histological
diagnosis of NAFLD, while the minimum histologic
criteria for NASH are the presence of steatosis,
hepatocellular ballooning, and necroinflammation,
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typically in zone 3. The presence of fibrosis is not
required for a diagnosis of NASH, although it is an
indicator of disease progression and is the strongest
histologic predictor of prognosis.

Noninvasive  methods.  Several  noninvasive
diagnostic tools have been proposed and assessed in
NAFLD. These tools generally fall into 2 categories:
imaging-based or blood tests. The targets of their
use and capabilities are to define one or more of the
following: the a) identification and quantification
of hepatic steatosis, b) prediction of NASH, and/or
¢) prediction of advanced fibrosis or cirrhosis. These
methods, although in use, have inherent limitations
in the diagnosis and assessment of NAFLD. The most
important methods are summarized in Table 1.

Serum biomarkers. Several clinical and biochemical
markers have been investigated to predict the presence
of NASH and differentiate it from simple steatosis
(NAFL). These include clinical (age, gender, DM,
BMI), biochemical (aminotransferases, bilirubin and
ferritin), and metabolic (glycated hemoglobin, insulin
and HOMA-IR and lipid) markers. Some of these
biomarkers have been independently validated.

The NAFLD fibrosis score (NFS) is one of the
most thoroughly validated scores for the diagnosis of
fibrosis in NAFLD patients. It is a simple predictive
model (which includes age, impaired fasting glucose/
DM, BMI, platelets, albumin and AST/ALT ratio).
This score has been validated in multiple studies with
an estimated area under the receiver operating curve
(AUROC) of 0.85 (95% CI 0.81-0.90).2! The NFES has
the advantage of simplicity and the ability to provide
prognostic information about liver complications and
mortality.?! In addition, the NFS has been endorsed
by several guidelines and can be calculated online
(http://nafldscore.com/). Its application for use is
limited by the finding that a significant percentage
(20-58%) of patients fall between the 2 proposed cutoff
values and will have an indeterminate score. Therefore,
the NES serves best for excluding advanced fibrosis/
cirthosis and could be used as a first line test to identify
individuals at low risk for advanced disease.

The FIB-4 score has been validated for the
evaluation of fibrosis in patients with NAFLD. In one
of the studies using LB as the control comparative arm;
the FIB-4 score had the best diagnostic accuracy for
advanced fibrosis (AUROC 0.86), and it was better
than the aspartate aminotransferase (AST)/alanine
aminotransferase (ALT), ratio (AUROC 0.83), NFS
score (AUROC 0.81), BARD (AUROC 0.77) and AST
to platelet ratio index (AUROC 0.67).” In a recent
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Table 1- Noninvasive methods for Non-alcoholic fatty liver disease
diagnosis and assessment.*

Aim Serum markers Radiology based

Diagnosis/ S Liver ultrasound
e teato test

quantification of Fatt liver index CAP

steatosis Y MRI

Liver enzymes

Diagnosis of NASH NASH rest -
AST/ALT Ratio Transif.:nt el;%st(.)graphy.
Acoustic radiation force
. . . APRI .
Diagnosis/staging of NES impulse elastography.
fibrosis Magnetic resonance
FIB-4 Jast h
FibroTest castograply

Supersonic shear imaging

*Only methods commonly available in routine practice and supported
by high-quality evidence are given here. CAP - controlled attenuation
parameter, MRI- magnetic resonance imaging, APRI- aspartate
aminotransferase to platelets ratio index, NFS - NAFLD fibrosis score,
FIB-4 - Fibrosis-4 score, NASH -Non-alcoholic steatohepatitis

systemic review and meta-analysis that assessed several
of these noninvasive tests, the NFS and FIB-4 seemed
to offer the best diagnostic performance for detecting
advanced fibrosis in patient with NAFLD.*

Radiology-based tools. One of the most popular
imaging-based tools for estimating fibrosis is transient
elastography (TE). Most of its validation studies are
on viral hepatitis; however, recently, several studies
have assessed the use of TE for fibrosis in NAFLD
patients, alone or in combination with other tests. The
combination of noninvasive tests and TE improves
diagnostic accuracy in NAFLD; pooled sensitivities and
specificities of TE to diagnose F 22, F >3 and F4 disease
in NAFLD patients were 79% and 75%, 85% and
85%, and 92% and 92%, respectively,** Liver stiffness
measurements (LSMs) often fail in obese patients, but
the success rate might be improved with the use of
the XL probe. In a recent USA cohort with NAFLD
compared with LB, the median LSMs for patients with
and without F3-F4 (advanced) fibrosis were 14.4 kPA
(12.1-24.3) and 6.6kPA (5.3-8.9), respectively. The
optimal LSM cutoff for advanced fibrosis was 9.9 kPA
(sensitivity 95% and specificity 77%). In addition,
100% of patients with LSM <7.9kPA did not have
advanced fibrosis. The AUROC was 0.93 (95% CI:
0.86-0.96) for the detection of F3-F4 fibrosis. This
was superior to the AUROC for NES 0.77, p=0.0125.
A comparison of supersonic shear imaging (SSI),
fibroscan, and acoustic radiation force impulse (ARFI)
with LB for the diagnosis of different stages of liver
fibrosis in NAFLD showed better performance of SSI
and fibroscan over ARFI, with even slightly better but
similar performance of SSI over fibroscan.?
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Summary Points:

NAFLD is usually diagnosed with imaging showing the presence of
increased liver fat.

The most common presentations of NAFLD are incidental findings of
elevated liver enzymes and imaging showing fatty liver disease.

NASH patients may have transaminases within the normal range.
Noninvasive diagnostic tools can be used to assess and stage NAFLD.

Liver biopsy is still the gold standard for NASH diagnosis and to assess
fibrosis.

The (CAP)
provides an assessment of steatosis simultaneously with
LSMs. The CAP has been assessed in several studies for
the diagnosis and grading of steatosis, with overall good

controlled attenuation parameter

performance. In a recent meta-analysis of 11 studies,
the AUROC for the diagnosis of steatosis grades were
0.86, 0.88 and 0.94 for the diagnosis of steatosis stage
>S1, =82, =83, respectively.?”” Several cutoff values for
each grade of steatosis have been proposed in different
studies.

Magnetic resonance elastography is an excellent tool
for the assessment of liver steatosis, and it may perform
better than TE. However, TE has the advantage over
MRI in terms of easy availability, cost and time taken
for the tests. Therefore, TE is an economically attractive
alternative to LB and other noninvasive tests, especially
for patients with advanced liver fibrosis.”®

Initial assessment of suspected NAFLD case. The
most common presentation scenario of NAFLD is
incidentally discovered high liver enzymes (typically

Table 2 - Suggested work-up and monitoring of patient with non-alcoholic fatty liver disease.

Assessment Timing
Signs and symptoms of liver-related disease and associated Initial visit
comorbidities Every 3-6 months
Alcohol consumption ey

Clinical P Initial visit

Weight

Body mass index

Complete blood count
International normalization ratio
liver function test

Routine tests

Lipid Profile
Blood glucose
HbAlc

Metabolic tests

HBV markers and HCV antibodies.

Autoantibodies

Tests to rule out other liver .
Serum copper and ceruloplasmin

Other causes of steatosis (such as medications)

Initial visit
Every 3-6 months

Initial visit
Every 3-6 months

Initial visit
Every 3-6 months

Initial visit

Initial visit
Every 6 months (in cirrhosis)

Initial visit
As guided by risk for follow up

(according to accessibility)

: *
disease Ferritin, iron studies
Celiac disease serology
Imaging Liver ultrasound
Fibroscan, controlled attenuation parameter
Noninvasi NFS
oninvasive test FIB.4
APRI
Liver biops Possible alternative diagnosis
v Psy High risk for advanced disease
Upper GI endoscopy Cirrhosis**

Additional tests

Health educator
S e s Dietician
Multidisciplinary team

Cardiac, renal, metabolic, and so forth
(As guided by associated comorbidities)

Other specialties according to comorbidities - diabetologist,

Coordinated with treating physician or other
specialties if needed

Initial visit or as guided by the case

cardiologist, bariatric surgery, and so forth

Frequency of monitoring is guided by risk stratification and response to management lines. *More investigations are needed if diagnosis is
not certain. **As guided by the relevant guidelines, NFS - NAFLD fibrosis score, NAFLD - non-alcoholic fatty liver disease
FIB-4- Fibrosis-4 score, APRI- aspartate aminotransferase to platelets ratio index.
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ALT, AST and sometimes ALP) in asymptomatic
patients or the detection of steatosis on imaging done
for other purposes, typically in patients with risk factors
such as MetS. Occasionally, the initial presentation
shows features of advanced liver disease or HCC.
The most important steps in evaluating patients with
suspected NAFLD are confirming the diagnosis, staging
liver fibrosis, assessing liver-related risk, and formulating
a management plan.

After the initial clinical assessment, blood tests and
imaging are usually needed to confirm diagnosis and rule
out other competing liver disorders. Table 2 summarizes
a proposed approach for the initial assessment and

monitoring of NAFLD patients.

Screening for NAFLD. Non-alcoholic fatty
liver disease is very common, and there is insufficient
evidence to justify NAFLD screening in the general
population given the high prevalence of the disease,
lack of a definitive simple diagnostic test and lack of
effective therapy. However, it may be prudent to screen
only high-risk groups; this topic is debatable given the
challenges in addition to a lack of strong supporting
evidence and the cost-effectiveness of this approach.
There is no consensus on screening methods among
the guidelines of the major international societies
(Table 3).>** Thus, screening of high-risk patients, such
as type 2 DM, MetS, or obese patients, is suggested
using simple available tools such as liver enzyme tests
and abdominal US. Some experts do not support
systematic routine screening in high-risk individuals but
encourage health care providers taking care of high-risk
patients such as diabetic patients to be vigilant for any
signs and symptoms of chronic liver disease and to refer
the patients for further assessment and management
when needed.”

Management. The management of patients with
NAFLD should target not only liver disease but also

Table 3 - Comparison of guidelines on NAFLD screening.

associated metabolic disorders. The goals of treating
liver disease are to prevent NASH from progressing to
advanced fibrosis, to prevent cirrhosis and to prevent
the development of complications such as liver
decompensation and HCC.

Lifestyle interventions. A large body of evidence
suggests a strong relationship between an unhealthy
lifestyle and risk factors for NAFLD. Lifestyle
modifications including weight loss, exercise and
dietary changes should be recommended as the primary
interventions for all NAFLD patients. Weight loss is the
only intervention with established evidence suggesting
benefits and safety, with a clear dose-response association
regardless of the type of exercise. Furthermore, this
intervention helps in managing and minimizing the risk
of associated comorbidities, such as MetS and CVD.

Weight loss and increased physical activity are
associated with sustained improvement in liver
enzymes, histology, serum insulin levels, and quality
of life in patients with NAFLD.*" The highest rates
of NASH reduction, NASH resolution, and fibrosis
regression occurred in patients with weight loss 210%.%
The benefit of exercise on liver fat occurred even with
minimal or no weight loss.*"’

Dietary recommendations for NAFLD patients
should include the restriction of daily caloric intake,
(approximately 500-1000 kcal/day less than the daily
requirement), avoidance of high-glycemic index foods
(such as processed foods and beverages high in added
fructose), and adoption of a low-fat diet (especially
reducing the consumption of saturated fatty acids).**

Pharmacologic therapy. To date, there are no
approved medications for NASH. Several targets have
been studied for the pharmacologic therapy of NASH,
which include anti-inflammatory, anti-apoptotic, and
anti-fibrotic factors as well as metabolic regulators and
anti-oxidant pathways.

Insulin  sensitizers. Thiazolidinediones (TZD)
such as pioglitazone may improve biochemical and

EASL (2016) APASL (2017) AASLD (2018) SASLT (2019)
In general population No No No No
In high-risk group Yes Yes No Yes
& § Obesity, MetS Type 2 DM, obesity Obesity, Type 2 DM, MetS

Ultrasound and or

Screening tool .
Liver enzymes

Ultrasound or
TE (CAP)

Ultrasound
or liver enzymes

EASL - The European Association for the Study of the Liver, APASL - Asian Pacific Association for the Study of the Liver,
AASLD - American Association for the Study of Liver Diseases, SASLT - Saudi Association for the Study of Liver Diseases and
Transplantation, DM - Diabetes mellitus, MetS - metabolic syndrome, TE - transient elastography, CAP- controlled attenuation parameter
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histological parameters in NASH patients. The PIVENS
trial compared pioglitazone, vitamin E and placebo for
2 years in patients without DM. Pioglitazone in this
study improved all histological features (except fibrosis)
and achieved resolution of NASH more often than
placebo.?” Subsequent studies and meta-analyses showed
histological benefits in diabetic and nondiabetic NASH
patients; however, the data on fibrosis improvement are
not consistent.’® Weight gain, bone fractures in women
and, rarely, congestive heart failure are concerning
potential long-term side effects. Therefore, TZD can be
used in DM and non-DM patients with biopsy-proven
NASH.

Vitamin E. Vitamin E has been investigated in the
treatment of NASH because of its anti-oxidant effect.
In the PIVENS study, vitamin E at a dose of 800 IU/D
was superior to placebo for the NASH treatment of
nondiabetic adult patients; it led to an improvement in
liver enzymes in addition to an improvement in steatosis
and lobular inflammation but showed no improvement
in fibrosis.*> Similar results have been confirmed in
several studies. Concerns exist over the long-term use
of vitamin E, especially at doses >400 IU/d, regarding
increases in all-cause mortality, prostate cancer, and
hemorrhagic stroke. Based on current evidence and
potential long-term risks, vitamin E can be used in
nondiabetic patients with biopsy-proven NASH.

New emerging therapies for NAFLD. Over the last
few years, many new drugs targeting different pathways
have been investigated for NASH treatment, although
few have gone beyond phase 2. We will discuss briefly
some results of phase 2 studies for some medications
that have shown potential in phase 3 and for which
studies are ongoing.

Obeticholic acid (OCA) is a synthetic Farnesoid-X
receptor agonist. In a phase 2 FLINT study, noncirrhotic
NASH patients who received OCA had improvements
inall components of the NAFLD activity score (steatosis,
hepatocellular ballooning, and lobular inflammation)
and small improvements in fibrosis compared to those
who received placebo. However, pruritus occurred in
23% of patients.”

Elafibranor is a dual peroxisome proliferator-
activated receptor (PPAR)-0/0 agonist. It improves
insulin sensitivity, glucose homeostasis, and lipid
metabolism and reduces inflammation. A phase 2
trial in NASH patients without cirrhosis showed the
resolution of NASH without a worsening of fibrosis
and good tolerance.*®

Cenicriviroc (CVC) is a dual antagonist of CCR2/
CCRS5 receptors, which have been shown to play key

roles in hepatic inflammation and fibrosis. A phase 2
study showed that 1-year treatment with CVC resulted
in a significantly higher improvement in fibrosis
without worsening of NASH compared with placebo
treatment.”

Selonsertib is a selective inhibitor of ASK1, and it
leads to an improvement in inflammation and fibrosis.
In a multicenter phase 2 trial, selonsertib-treated
patients had higher rates of fibrosis improvement and
lower rates of fibrosis progression than patients treated
with simtuzumab alone over a 24-week treatment
period.*

Liraglutide is a glucagon-like peptide-1 analogue
that can reduce weight, hepatic steatosis, liver enzymes,
and IR in NAFLD. In a phase 2 LEAN trial, liraglutide
led to significantly more histological resolution of
NASH compared to placebo.”! However, larger studies
with long-term follow up are needed.

Drugs commonly used to treat NASH with no proven
efficacy. In clinical practice, some drugs are commonly
prescribed in patients with NAFLD or NASH, such as
metformin, ursodeoxycholic acid, omega-3 fatty acids
and probiotics. These drugs may have evidence for
biochemical improvement; however, strong consistent
evidence for histological improvement is lacking. Thus,
these drugs cannot be recommended, although they
may be used to treat NAFLD-associated conditions.**

Bariatric surgery. Obese patients with NASH or
MetS may benefit from bariatric surgery; however,
NAFLD per se is not an indication for bariatric
surgery. Bariatric surgery is associated with a significant
improvement in histological and biochemical markers
of NAFLD and components of MetS. However, the
data are inconsistent and possibly biased, including high
heterogeneity of results in reported systematic reviews.
Several long-term follow up studies and registration
databases have shown a significant reduction in
mortality including the risk of CVD, DM and cancer
for patients who underwent bariatric surgery.*** In
addition, bariatric surgery has been shown to be cost
effective for obese-NASH patients, regardless of fibrosis
stage.*

It is worth mentioning that fibrosis may progress in
some NASH patients after bariatric surgery. Therefore,
comprehensive liver assessment and postoperative
follow-up are mandatory, as ALT is not a reliable
marker for liver disease or cirrhosis in bariatric surgery
patients with or without NAFLD.® Therefore, to avoid
deterioration of liver function and to improve outcomes
after surgery, proper preoperative assessment of patients
including noninvasive tests and possible biopsy during
surgery with close medical follow-up post-surgery
should be implemented.
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Liver transplantation. Non-alcoholic steatohepatitis
may go unrecognized until patients present with
decompensated  liver  disease. ~ Non-alcoholic
steatohepatitis is currently the second most common
indication for liver transplantation in the USA and
SA."" Globally, NASH patients on the waiting list for
LT are old and have a high body mass index (BMI),
prevalence of type 2 DM, metabolic comorbidities and
low glomerular filtration rates. Despite high rates of
operative difficulties and postoperative complications,
the overall long-term patient and graft survival at 1,
3, and 5 years seems to be similar to those of other
indications in most studies, with the main causes of
death in patients with NAFLD following LT being
sepsis and CV disease.

Statins and NAFLD. Serious liver injury with statins
is rare and unpredictable in individual patients, and
routine periodic monitoring of liver enzymes does not
appear to be effective in detecting or preventing serious
liver injury. Hence, the FDA modified labels for statin
use, recommending that liver enzyme tests be performed
before starting statin therapy and thereafter, as clinically
indicated (not routinely).?

In statin-treated patients, an increase in liver
enzymes may be due to different etiologies. A mild to
modest increase in liver enzymes (without evidence of
significant liver injury, such as a rise in bilirubin or other
clinical evidence) is not necessarily a contraindication
to either the initiation or continuation of statins,
especially if the clinical presentation and subsequent
assessment suggests NASH as the reason for the liver
enzyme elevation.

Statins are generally safe to use when indicated in all
chronic liver disease, including compensated cirrhosis,
autoimmune hepatitis and liver transplant recipients48.
A significant body of evidence supports that statins
are safe in NAFLD patients, with the main benefit of
reducing CVD events, which represent the leading cause
of death in this population. Several systematic reviews
have shown that statins may improve aminotransferase
levels, impede the progression of hepatic fibrosis, reduce
portal hypertension, prevent hepatic decompensation in
cirrhosis, and reduce all-cause mortality in patients with
chronic liver disease.” International guidelines support
the use of statins when clinically indicated (such as
for lowering lipids or for the prevention of CVD) in
NAFLD patients, including those with mild elevation
of transaminases or compensated cirrhosis, but they
are not recommended as a therapeutic option for liver
disease, as strong evidence is still lacking.***°
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Recommendations:

1) In high-risk groups of NAFLD (obesity, MetS),
screening for NAFLD by liver enzymes and/or
ultrasound is recommended as part of a routine
work-up. B2

2) All patients with NAFLD should be assessed for
features of MetS. Al

3) NAFLD patients with age >50 and multiple MetS
components need to be assessed for advanced fibrosis
by noninvasive methods, such as NFS, APRI, FIB-4
or CAP. Bl

4) Lifestyle modifications including weight loss, exercise
and dietary changes should be recommended as
primary interventions for all NAFLD patients. Al

5) Patients with NAFLD and clinical suspicion of
advanced fibrosis, high liver enzymes, and advanced
fibrosis on noninvasive tests should be referred to a
liver disease specialist. C1

6) Pharmacologic therapy should be limited to
patients with advanced fibrosis or patients at risk of
progression such as patients with high liver enzymes
and type 2 DM or MetS. Bl

7) Vitamin E can be used in nondiabetic patients with
NASH and advanced fibrosis; risks and benefits
should be addressed with the patient. B2

8) TZD can be used in diabetic and nondiabetic patients
with NASH and advanced fibrosis; risks and benefits
should be addressed with the patient. B2

9) Metformin, ursodeoxycholic acid and omega-3 fatty
acid are not recommended for the treatment of
NASH but can be used if indicated to treat other
associated conditions. B1

10) When indicated to reduce cholesterol or prevent

CVD, statins can be used in NASH patients. B1

11) Bariatric surgery can be considered in obese patients

and NASH. B1

12) Patients with suspected NASH and advanced

fibrosis who are undergoing elective surgery should
be assessed preoperatively for the presence of
cirrhosis and the risk of decompensation. C1

13) NASH patients with liver decompensation or HCC

within Milan’s Criteria are candidates for liver
transplantation evaluation. Al

References

1. Cholankeril G, Wong R], Hu M, Perumpail RB, Yoo ER, Puri
D, et al. Liver Transplantation for non-alcoholic Steatohepatitis
in the US: temporal trends and outcomes. Dig Dis Sci. 2017;
62:2915-2922.

2. Sinn DH, Kang D, Chang Y, Ryu S, Gu S, Kim H, et al.
Non-alcoholic fatty liver disease and progression of coronary
artery calcium score: a retrospective cohort study. Gut 2017; 66:

323-329.



10.

11.

12.

13.

14.

15.

16.

17.

18.

Fatty liver disease SASLT position statement ... Alswat et al

. European Association for the Study of the L, European

Association for the Study of D, European Association for the
Study of O. EASL-EASD-EASO Clinical Practice Guidelines
for the management of non-alcoholic fatty liver disease. J

Hepatol 2016; 64: 1388-13402.

. Chalasani N, Younossi Z, Lavine JE, Charlton M, Cusi K, Rinella

M, et al. The diagnosis and management of non-alcoholic fatty
liver disease: Practice guidance from the American Association

for the Study of Liver Diseases. Hepatology 2018; 67: 328-357.

. Guyatt GH, Oxman AD, Vist GE, Kunz R, Falck-Ytter Y,

Alonso-Coello B, et al. GRADE: an emerging consensus on
rating quality of evidence and strength of recommendations.

BMJ (Clinical research ed) 2008; 336: 924-926.

. Kabbany MN, Conjeevaram Selvakumar PK, Watt K, Lopez

R, Akras Z, Zein N, et al. Prevalence of non-alcoholic
Steatohepatitis-Associated Cirrhosis in the United States: An
Analysis of National Health and Nutrition Examination Survey
Data. Am J Gastroenterol 2017; 112: 581-587.

. Younossi ZM, Koenig AB, Abdelatif D, Fazel Y, Henry L,

Wymer M. Global epidemiology of non-alcoholic fatty liver
disease-Meta-analytic assessment of prevalence, incidence, and
outcomes. Hepatology 2016; 64: 73-84.

. Alswat K, Aljumah AA, Sanai FM, Abaalkhail E Alghamdi M,

Al Hamoudi WK, et al. Non-alcoholic fatty liver disease burden
- Saudi Arabia and United Arab Emirates, 2017-2030. Saudi |
Gastroenterol 2018; 24: 211-219.

. Al-Rubeaan K, Al-Manaa H, Khoja T, Ahmad N, Al-Sharqawi

A, Siddiqui K, et al. The Saudi Abnormal Glucose Metabolism
and Diabetes Impact Study (SAUDI-DM). Ann Saudi Med
2014; 34: 465-475.

Alsabaani AA, Mahfouz AA, Awadalla NJ, Musa M]J, Al
Humayed SM. Non-Alcoholic Fatty Liver Disease among
Type-2 diabetes mellitus patients in Abha City, South Western
Saudi Arabia. Int J Environ Res Public Health 2018; 15: pii:
E2521.

Alqahtani A, Elahmedi M, Alswat K, Arafah M, Fagih M, Lee
J. Features of non-alcoholic steatohepatitis in severely obese
children and adolescents undergoing sleeve gastrectomy. Surg
Obes Relat Dis 2017; 13: 1599-1609.

Al-Nozha MM, Al-Mazrou YY, Al-Maatouq MA, Arafah MR,
Khalil MZ, Khan NB, et al. Obesity in Saudi Arabia. Saudi
Med ] 2005; 26: 824-829.

Al-Nozha MM, Arafah MR, Al-Maatouq MA, Khalil MZ,
Khan NB, Al-Marzouki K, et al. Hyperlipidemia in Saudi
Arabia. Saudi Med ] 2008; 29: 282-287.

Al-Hamoudi W, Elsiesy H, Bendahmash A, Al-Masri N,
Ali S, Allam N, et al. Liver transplantation for hepatitis B
virus: Decreasing indication and changing trends. World |
Gastroenterol 2015; 21: 8140-8147.

Buzzetti E, Pinzani M, Tsochatzis EA. The multiple-hit
pathogenesis of non-alcoholic fatty liver disease (NAFLD).
Metabolism 2016; 65: 1038-1048.

Sookoian S, Pirola CJ. Meta-analysis of the influence of [148M
variant of patatin-like phospholipase domain containing 3 gene
(PNPLA3) on the susceptibility and histological severity of non-
alcoholic fatty liver disease. Hepatology 2011; 53: 1883-1894.
Eslam M, Valenti L, Romeo S. Genetics and epigenetics of
NAFLD and NASH: Clinical impact. J Hepatol 2018; 68:
268-279.

Argo CK, Northup PG, Al-Osaimi AM, Caldwell SH.
Systematic review of risk factors for fibrosis progression in non-
alcoholic steatohepatitis. J Hepatol 2009; 51: 371-379.

19.

20.

21.

22.

23.

24.

25.

26.

Kim D, Touros A, Kim WR. Non-alcoholic Fatty Liver Disease
and Metabolic Syndrome. Clin Liver Dis 2018; 22: 133-140.
White DL, Kanwal E El-Serag HB. Association between non-
alcoholic fatty liver disease and risk for hepatocellular cancer,
based on systematic review. Clin Gastroenterol Heparol 2012;
10: 1342.e2-1359.¢2.

Musso G, Gambino R, Cassader M, Pagano G. Meta-analysis:
natural history of non-alcoholic fatty liver disease (NAFLD)
and diagnostic accuracy of non-invasive tests for liver disease
severity. Ann Med 2011; 43: 617-649.

McPherson S, Stewart SE Henderson E, Burt AD, Day CP.
Simple non-invasive fibrosis scoring systems can reliably
exclude advanced fibrosis in patients with non-alcoholic fatty
liver disease. Gur 2010; 59: 1265-1269.

Xiao G, Zhu S, Xiao X, Yan L, Yang J, Wu G. Comparison of
laboratory tests, ultrasound, or magnetic resonance elastography
to detect fibrosis in patients with non-alcoholic fatty liver
disease: A meta-analysis. Hepatology 2017; 66: 1486-1501.
Kwok R, Tse YK, Wong GL, Ha Y, Lee AU, Ngu MC, et al.
Systematic review with meta-analysis: non-invasive assessment
of non-alcoholic fatty liver disease--the role of transient
elastography and plasma cytokeratin-18 fragments. Aliment
Pharmacol Ther 2014; 39: 254-269.

Tapper EB, Challies T, Nasser I, Afdhal NH, Lai M. The
performance of vibration controlled transient elastography in a
US cohort of patients with non-alcoholic fatty liver disease. Am
J Gastroenterol 2016; 111: 677-684.

Cassinotto C, Boursier J, de Ledinghen V, Lebigot J, Lapuyade
B, Cales B et al. Liver stiffness in non-alcoholic fatty liver
disease: A comparison of supersonic shear imaging, FibroScan,

and ARFI with liver biopsy. Hepatology 2016; 63: 1817-1827.

27. Wang Y, Fan Q, Wang T, Wen ], Wang H, Zhang T. Controlled

28.

29.

30.

31.

32.

33.

34.

attenuation parameter for assessment of hepatic steatosis grades:
a diagnostic meta-analysis. Inz J Clin Exp Med 2015; 8: 17654-
17663.

van Katwyk S, Coyle D, Cooper C, Pussegoda K, Cameron C,
Skidmore B, et al. Transient elastography for the diagnosis of
liver fibrosis: a systematic review of economic evaluations. Liver
Int2017; 37: 851-861.

Wong VW, Chan WK, Chitturi S, Chawla Y, Dan YY, Duseja
A, etal. Asia-Pacific Working Party on non-alcoholic Fatty Liver
Disease guidelines 2017-Part 1: Definition, risk factors and
assessment. J Gastroenterol Hepatol 2018; 33: 70-85.

Wong VW, Chalasani N. Not routine screening, but vigilance
for chronic liver disease in patients with type 2 diabetes. J
Hepatol 2016; 64: 1211-1213.

Katsagoni CN, Georgoulis M, Papatheodoridis GV,
Panagiotakos DB, Kontogianni MD. Effects of lifestyle
interventions on clinical characteristics of patients with non-
alcoholic fatty liver disease: A meta-analysis. Metabolism 2017;
68: 119-132.

Vilar-Gomez E, Martinez-Perez Y, Calzadilla-Bertot L, Torres-
Gonzalez A, Gra-Oramas B, Gonzalez-Fabian L, et al. Weight
loss through lifestyle modification significantly reduces features
of non-alcoholic Steatohepatitis. Gastroenterology 2015; 149:
367-378.e5; quiz el4-el5.

Keating SE, Hackett DA, George J, Johnson NA. Exercise and
non-alcoholic fatty liver disease: a systematic review and meta-
analysis. J Hepatol 2012; 57: 157-166.

Haufe S, Engeli S, Kast B, Bohnke ], Utz W, Haas V, et
al. Randomized comparison of reduced fat and reduced
carbohydrate hypocaloric diets on intrahepatic fat in overweight
and obese human subjects. Hepatology 2011; 53: 1504-1514.

Saudi Med J 2019; Vol. 40 (6) 539

WWW.Smj.org.sa



35.

36.

37.

38.

39.

40.

41.

42.

43.

540

Fatty liver disease SASLT position statement ... Alswat et al

Sanyal AJ, Chalasani N, Kowdley KV, McCullough A, Diehl
AM, Bass NM, et al. Pioglitazone, vitamin E, or placebo for
Non-alcoholic steatohepatitis. N Engl | Med 2010; 3062:
1675-1685.

Said A, Akhter A. Meta-Analysis of randomized controlled trials
of pharmacologic agents in non-alcoholic steatohepatitis. Ann
Hepatol 2017; 16: 538-547.

Neuschwander-Tetri BA, Loomba R, Sanyal AJ, Lavine JE, Van
Natta ML, Abdelmalek ME, et al. Farnesoid X nuclear receptor
ligand obeticholic acid for non-cirthotic, non-alcoholic
steatohepatitis (FLINT): a multicentre, randomised, placebo-
controlled trial. Lancet 2015; 385: 956-965.

Ratziu V, Harrison SA, Francque S, Bedossa B, Lehert B, Serfaty
L, et al. Elafibranor, an Agonist of the Peroxisome Proliferator-
Activated Receptor-alpha and -delta, Induces Resolution of
Non-alcoholic Steatohepatitis Without Fibrosis Worsening.
Gastroenterology 2016; 150: 1147-1159.¢5.

Friedman SL, Ratziu V, Harrison SA, Abdelmalek MF, Aithal
GP, CaballeriaJ, et al. A randomized, placebo-controlled trial of
cenicriviroc for treatment of non-alcoholic steatohepatitis with
fibrosis. Hepatology 2018; 67: 1754-1767.

Loomba R, Lawitz E, Mantry PS, Jayakumar S, Caldwell SH,
Arnold H, et al. The ASK1 inhibitor selonsertib in patients
with non-alcoholic steatohepatitis: A randomized, phase 2 trial.
Hepatology 2017; 11: doi: 10.1002/hep.29514.

Armstrong MJ, Gaunt P, Aithal GP, Barton D, Hull D, Parker
R, et al. Liraglutide safety and efficacy in patients with non-
alcoholic steatohepatitis (LEAN): a multicentre, double-blind,
randomised, placebo-controlled phase 2 study. Lancer 2016;
387: 679-690.

Adams TD, Gress RE, Smith SC, Halverson RC, Simper SC,
Rosamond WD, et al. Long-term mortality after gastric bypass
surgery. N Engl ] Med 2007; 357: 753-761.

Gribsholt SB, Thomsen RW, Svensson E, Richelsen B. Overall
and cause-specific mortality after Roux-en-Y gastric bypass
surgery: A nationwide cohort study. Surg Obes Relar Dis 2017;
13: 581-587.

Saudi Med ] 2019; Vol. 40 (6)

WWW.Smj.org.sa

44.

45.

46.

47.

48.

49.

50.

Klebanoff MJ, Corey KE, Chhatwal J, Kaplan LM, Chung RT,
Hur C. Bariatric surgery for non-alcoholic steatohepatitis: A
clinical and cost-effectiveness analysis. Hepatology 2017; 65:
1156-1164.

Kleiner DE, Berk PD, Hsu JY, Courcoulas AP, Flum D,
Khandelwal S, et al. Hepatic pathology among patients without
known liver disease undergoing bariatric surgery: observations
and a perspective from the longitudinal assessment of bariatric
surgery (LABS) study. Semin Liver Dis 2014; 34: 98-107.
Wang X, Li ], Riaz DR, Shi G, Liu C, Dai Y. Outcomes of liver
transplantation for non-alcoholic steatohepatitis: a systematic
review and meta-analysis. Clin Gastroenterol Hepatol 2014; 12:
394-402.

The Food and Drug Administration. FDA Drug Safety
Communication: Important safety label changes to cholesterol-
lowering statin drugs. [Cited 2012]. Available from: https://
www.fda.gov/drugs/drugsafety/ucm293101.htm.

Bays H, Cohen DE, Chalasani N, Harrison SA, The National
Lipid Association’s Statin Safety Task E An assessment by the
Statin Liver Safety Task Force: 2014 update. J Clin Lipidol
2014; 8 (3 Suppl): S47-57.

Kamal S, Khan MA, Seth A, Cholankeril G, Gupta D, Singh U,
et al. Beneficial effects of statins on the rates of hepatic fibrosis,
hepatic decompensation, and mortality in chronic liver disease:
A Systematic review and meta-analysis. Am J Gastroenterol
2017; 112: 1495-1505.

Chitturi S, Wong VW, Chan WK, Wong GL, Wong SK, Sollano
J, et al. The Asia-Pacific working party on non-alcoholic fatty
liver disease guidelines 2017-Part 2: Management and special
groups. J Gastroenterol Hepatol 2018; 33: 86-98.



