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The aim of the present review is to understand the gap between real world
clinical practices, guidelines recommendations and to propose minimum
essentials that can be followed in clinical practice in NAFLD patients in India.
A detailed literature search of published medical reports in English language
was performed on electronic databases such as PubMed and Cochrane, from
2000 to 2016 using relevant search terms. The search yielded 25 relevant
articles whose full texts were retrieved and evaluated. Non-alcoholic fatty liver
disease (NAFLD) is an emerging cause of liver disease in India. It is observed
that physicians under appreciate the overlap between NAFLD and metabolic
risk factors, thus missing a significant proportion of high-risk NAFLD patients.
Lifestyle intervention is generally considered the first line therapy for patients
with NAFLD without steatohepatitis while pharmacotherapy (in addition to
lifestyle intervention) is suggested for patients with non-alcoholic
steatohepatitis (NASH). Current therapies are directed towards improving the
metabolic  parameters  which  contribute to disease  pathogenesis.
Pharmacological therapies for NAFLD and NASH include antioxidants such as
vitamin E and ursodeoxycholic acid; insulin sensitizers such as metformin and
thiazolidinones, weight loss drugs like orlistat and consideration of bariatric
surgery for morbidly obese patients. High degree of suspicion is necessary for
diagnosing NAFLD in patients with metabolic risk factors. Further studies are
required from India as genotype/clinico-pathological profile of Indian NAFLD
patients differ from the western population. Further, prospective studies will fill
the various missing links associated with management of NAFLD in Indian
patients in a more effective manner.
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Ursodeoxycholic acid

with simple steatosis and NASH that may progress to
cirrhosis of the liver and hepatocellular carcinoma
(HCC).*®* NASH is an intermediate stage of liver damage
which is histologically similar to alcoholic hepatitis in the

INTRODUCTION

Nonalcoholic fatty liver disease (NAFLD) is emerging as
an important cause of liver disease in India.! The

prevalence of NAFLD in Indian population is reported to
be between 9-32% which is almost comparable to the
Western countries. Approximately one quarter of the
patients with NAFLD progress to non-alcoholic
steatohepatitis (NASH) and as per a retrospective study,
41% of patients with NASH progress to liver fibrosis and
5.4% to end-stage liver disease.? NAFLD, the hepatic
counterpart of the metabolic syndrome, is a pathologic
condition characterized by more than 5% lipid deposition
in hepatocytes.® It is a broader term that includes patients
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absence of significant alcohol intake, (<20 grams/day for
men and <10 grams/day for women).®

Most commonly associated risk factors for NAFLD
include age above 40 years, male gender, central obesity,
BMI >25 kg/m?, elevated fasting blood sugar, and high
serum aspartate transaminase (AST) and alanine
transaminase (ALT) levels.t Furthermore, the prevalence
of NASH is found to increase with the rising rate of
obesity and type 2 diabetes mellitus (T2DM) in patients.*
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Studies from the Western countries have reported the
prevalence of NAFLD in general population to be 10-
24% and 57-74% for obese population. The
corresponding rates for NASH in general and obese
population were 3-4% and 15-20% respectively.”®
Although NAFLD is more common in patients with
obesity and T2DM, it does occur in lean and non-diabetic
individuals as well.>* Compared to the Western
countries, Indians are known to develop NAFLD at a
lower degree of adiposity.®*'2'® In a recent population-
based epidemiologic study in India, 75% of individuals
with NAFLD were found to be non-obese and 54% were
neither overweight nor had central obesity. This is
supported by findings from another recent study where it
was observed that lean, non-alcoholic, non-diabetic, non-
smoking ethnic Asian Indians in comparison to matched
Caucasians, Hispanics, Black and Eastern Asians had 2-
to 3-fold increase in insulin resistance and 2-fold increase
in hepatic triglyceride content.'® Also, due to urbanization
and its associated changes such as sedentary life and fat
rich diet, Indians are becoming more prone to metabolic
syndrome and its manifestation like NAFLD.' There are
a few well published guidelines that have been developed
by the European Association for the Study of the Liver
(EASL) and American Association for the Study of Liver
Diseases (AASLD) for the management of NAFLD.
However, it is observed that specialists other than
Hepatologists under appreciate the overlap between
NAFLD and metabolic risk factors, thus missing a
significant proportion of high-risk NAFLD patients.'®
Multiple NAFLD guidelines further increase the
ambiguity on how to manage NAFLD in Indian settings.
Therefore, the objective of the present review is to
understand the gap between real world clinical practices,
guidelines recommendations and to propose minimum
essentials that can be followed in clinical practice in
India.

METHODS

To meet the above stated objective, a literature search
was performed using electronic databases such as
Pubmed / Medline to identify relevant articles using
relevant search terms. Criteria for search included
publications on pathophysiology of NAFLD/NASH, their
prevalence, diagnosis, etiology and treatment patterns
from the year 2000 to 2016 in English language and
limited to clinical human data. The search yielded 25
relevant articles whose full texts were retrieved and
evaluated. An overall summary of these articles which
included clinical practice guidelines, systematic reviews,
meta-analysis, and review articles was developed for each
section. Case reports and case series were not included in
the review. All articles considered were published in the
scientific literature.

PATHOPHYSIOLOGY

Pathogenesis of NASH is considered a two hit process
which involves the accumulation of fat as the first hit and

the hepatocellular injury in the fatty liver as the second
hit.!6 The first hit of steatosis occurs because of the
imbalance between the fatty acid uptake, its oxidation,
esterification and export as very low-density lipoprotein
(VLDL) from the hepatocyte. Insulin resistance is
thought to be the key factor which leads to increase in
lipolysis and increased uptake of fatty acids by
hepatocytes.®12° The increased load of fatty acids in the
hepatocytes increases the mitochondrial beta oxidation,
leading to increase in reactive oxygen species. The
increased mitochondrial oxidative stress leads to the
second hit from steatosis to steatohepatitis and fibrosis by
three mechanisms, namely lipid peroxidation, cytokine
induction and Fas ligand induction.}”821 There is also
three-hit and multiple-hit theory given for the
pathogenesis of NAFLD. In three-hit hypothesis, a third
hit has been proposed as the inadequate hepatocyte
regeneration and apoptosis. In multiple-hit hypothesis it
is suggested that multiple events such as lipotoxicity,
increased oxidative stress, mitochondrial dysfunction,
iron overload, and proinflammatory cytokines acts in
parallel, that lead to NASH.?

DIAGNOSIS

Early and accurate detection of NAFLD is necessary for
silent but potentially progressive nature of this disease.
Diagnostic practices mainly include clinical, biochemical
and radiographic tests. The diagnosis of NAFLD requires
the following criteria to be met:

e There is hepatic steatosis by imaging or histology,

e  There is no significant alcohol consumption,

e There are no competing etiologies for hepatic
steatosis,

e There are no co-existing causes for chronic liver
disease.?®

An algorithm is provided in Figure 1 for diagnosis and
management of NAFLD patients in India. As per the
guidelines given by Singh SP, EASL 2016 guidelines on
NAFLD and Indian position paper on NAFLD, NAFLD
patients should be assessed as follows. 232

Initial assessment

It has been shown in several studies that there is a
relatively poor knowledge among general physicians
(GP) about NAFLD diagnosis and assessment. It has
been observed that in real world clinical practice,
important aspects of NAFLD such as BMI calculation,
alcohol consumption and ultrasonography (US) are
missed many a times. This is supported by a Loguercio’s
retrospective analysis of 104 GPs, in which alcohol
consumption, BMI calculation, transaminases, and US
was assessed only in minority of patients with liver
steatosis.?
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Suspected NAFLD
Raised transaminases/fatty liver on ultrasound

Exclude other causes of liver disease
E.g. alcohol. drug. HBV, HCV virus, autoimmunity, iron overload

Assess risk factors for NASH (Age > 40 years, obesity, diabetes, dyslipidemia, AST>ALT) and low
albumin and/or low platelet
Assess clinical or laboratory evidence of advanced fibrosis or cirrhosis (NAFLD fibrosis
score/Transient Elastography)

!

y

!

No risk factors for NASH

| Risk factors for NASH/evidence of fibrosis |

| Evidence of cirrhosis |

No laboratory evidence of
fibrosis or cirrhosis

y

| .

| |

Consider liver biopsy

Diet and exercise [Target weight =22
X (height in meters)?]

2 Standard management of
NASH present : % S
|———> cirrhosis (screening for
l varices'HCC)

Evaluation of diabetes and CV risk and
introduce interventions if indicated

<—‘ NASH absent (simple steatosis) |

Diet and exercise [Target weight =22 X (height in

Follow-up

meters)?]

Evaluation of diabetes and CV risk and introduce
interventions if indicated

Pharmacological therapy of NASH

Evaluation of bariatric surgery

Figure 1: Management algorithm for NAFLD in indians.

Medical history

To begin with, a careful medical history should be taken
of the patient especially for the exclusion of alcohol
consumption to rule out alcoholic liver disease.?® For
Asia-Pacific countries, the threshold intake of alcohol
decided for men is 20 grams/day and 10 grams/day for
women to diagnose as non-alcoholic liver disease.®
Patients with age >50 years, metabolic disorders such as
obesity and diabetes mellitus are considered as high risk
NAFLD patients. 2*

Anthropometric evaluation

Anthropometric evaluation must be done in all NAFLD
patients in which height, weight, BMI and waist
circumference is measured. The patients should be
classified as overweight (BMI >23 and <25 kg/m?) or
obese (BMI >25kg/m?) according to Asia-Pacific criteria
for obesity. Central obesity is diagnosed when waist
circumference is >90 cm for men and >80 cm for
women.?”?® Also, a measure of high blood pressure (BP
>130/85) and insulin sensitivity (Using HOMA-IR index)
is important as it is a criterion for metabolic syndrome
and its presence has been linked to presence of fibrosis in
the NAFLD patients.?

Non-invasive assessment

Non-invasive assessment involves blood tests and
imaging. NAFLD is the most common cause of

unexplained elevated liver transaminases, however this
fact is ignored by many physicians. Patients with raised
liver enzymes and metabolic risk factors such as diabetes
should be screened for NAFLD using US and raised
transaminases level, which is not practiced in real clinical
practice. This is supported by Grattagliano’s survey
where 70% GPs underestimated the prevalence of
NAFLD among general population, only 36.6% diabetic
patients were screened for NAFLD and substantial subset
of hypertransaminasemic patients were not even
considered for NAFLD even in the presence of a
metabolic risk factor.?

Blood tests

Blood test must include biochemical tests, hematological
tests and immunological tests. Biochemical tests include
serum bilirubin, AST, ALT, Gamma-glutamyl transferase
(GGT), albumin, globulin, fasting sugar and fasting lipid
profile. Hematological tests include complete blood count
including total platelet count. A low platelet count favors
significant fibrosis or cirrhosis. Anti-HCV antibodies and
HBsAg should be excluded before diagnosis of NAFLD.
Glycemic profile and insulin sensitivity should include
fasting blood glucose, 75g oral glucose tolerance test and
fasting serum insulin.?®

Imaging

Ultrasound being safe, inexpensive and widely available
is a first-line imaging procedure for screening NAFLD.™
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But it has serious limitations such as sensitivity is very
low when steatosis is below 30% and unable to
differentiate between simple steatosis and
steatohepatitis.>>32 Non contrast- enhanced computerized
tomography (CT) is an accurate CT technique to detect
and characterize hepatic steatosis.®® Magnetic resonance
imaging (MRI) also provides a sensitive and quantitative
method to accurately assess hepatic steatosis as low as
3%.34 If significant fibrosis cannot be ruled out, patients
should be referred to a liver clinic for transient
elastography (TE). Fibroscan is the most frequently used
device for TE. It is a noninvasive method of assessing
liver fibrosis that can be performed at the bedside or in
the outpatient clinic.®® As per EASL 2016 practice
guidelines, monitoring of fibrosis progression may rely
on a combination of biomarkers/scores and TE, although
this strategy requires validation.*®

Serum fibrosis markers

Given the invasive nature of LB, it was found in a survey
that 90% physician in clinical practice use fibrosis
markers to stage fibrosis.*® As clinical or biochemical
markers alone are not sufficient to accurately predict the
presence of NASH, multiple parameters have been
combined into mathematical models to produce
diagnostics  algorithms to facilitate  non-invasive
assessment of NAFLD and its different stages. Some of
such fibrosis markers are BARD score, FIB-4 test,
Fibrometer, NFS and Fibrotest.*’

Liver biopsy

Liver biopsy should be considered in patients with
NAFLD who are at increased risk to have steatohepatitis
and advanced fibrosis. Liver biopsy should be considered
in patients with suspected NAFLD in whom competing
etiologies for hepatic steatosis and co-existing chronic
liver diseases cannot be excluded without a liver biopsy.3®
A study by Ratziu showed that two thirds of Hepato-
Gastroenterologists  considered staging of fibrosis
important for better prognosis. According to an
Australian survey, 98% non-liver specialist were able to
correctly identify NASH on the basis of LB, while
according to study by Ratziu, 38% Hepato-
Gatsroenterologist would not perform this procedure to
estimate hepatic inflammation due to its invasive
nature.36:3° LB is still considered the gold standard for the
prognosis by majority of physicians. LB is the only
means to differentiate NASH from simple steatosis.
Grading and staging of histology is done taking into
consideration the degree of steatosis, lobular
inflammation, ballooning degeneration and fibrosis.??

MANAGEMENT OF NAFLD PATIENTS

The management of patients with NAFLD consists of
treating liver diseases as well as the associated metabolic
disorders such as obesity, hyperlipidemia, insulin
resistance and T2DM. Lifestyle intervention is generally

considered the first line therapy for patients with NAFLD
without steatohepatitis while pharmacotherapy (in
addition to lifestyle intervention) is suggested to be used
for patients with NASH (specially with significant
fibrosis i.e. >F2).> As per EASL 2016 NAFLD
guidelines, patients with diabetes, MetS, persistently
increased ALT, high necroinflammation even with less
severe disease could also be considered for
pharmacotherapy to prevent disease progression.?*

LIFESTYLE MODIFICATION

NAFLD is related to unhealthy lifestyle and requires
lifestyle modifications such as weight loss and increased
physical activity.14® According to few studies, lifestyle
modification improves aminotransferases and hepatic
steatosis, insulin resistance and liver histology in NAFLD
patients and normalizes serum aminotransferase level in
NASH patients. 44

Diet control

A recent meta-analysis has shown that caloric restriction
is the most important goal for patients with NASH to
improve hepatic steatosis.*® The general
recommendations for the diet are individualized and
patient is expected to achieve energy deficit of 500-1000
kcal/day depending on the patient’s BMI. Saturated fat
content should be reduced and total fat should constitute
less than 30% of the total energy intake. Intake of refined
sugars should be decreased with an increase in soluble
fiber intake.?’*¢ One investigator found that drinks and
foods high in fructose are associated with insulin
resistance and the development of hepatic steatosis and
thus should be avoided.*”*® Severe caloric restriction is
not recommended as it can actually deteriorate the
histological status in NAFLD patients and many a times
is not sustainable.*®

Exercise

The degree of hepatic fat reduction is proportional to the
intensity of the lifestyle intervention and generally
requires a body weight loss between 5 to 10%.505!
Physical activities recommended for a NAFLD or NASH
patient are 60 minutes/day for at least 3 days a week and
progressively exercise should be increased to 5 days a
week.*"*8 An Indian study involving 60 NAFLD patients
showed regular aerobic exercise for 30 min/day for at
least 5 days a week improved insulin resistance resulting
in improvement in ALT (decline from 84.8U/L to 41.3
U/L) and liver histology in NAFLD patients.** Similar
results were obtained from NASH patients (decline in
ALT level from 70.5 U/L to 41.5 U/L) also when they
were subjected to aerobic exercise of 30 min/day for at
least 5 days a week.>?

However, there are some potential barriers to exercise
that need to be carefully discussed and worked through
with each patient. Fatigue is one of the most prevalent
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and pervasive symptoms in people with NASH which
contribute to lack of confidence in NASH patients during
exercise.%>% There are no specific guidelines for an
exercise program that have been developed for NASH
patients. Many practitioners follow the American College
of Sports Medicine’s protocol for setting exercise goals
and establishing a starting point.> It should be kept in
mind that exercise, even without weight loss, is
associated with reduction in hepatic fat content and NAS
score. Hence, exercise should be an integral part of
lifestyle intervention, irrespective of patients’ success in
achieving the weight loss. Patients with LEAN NAFLD
should also be advised exercise as these patients are
shown to have high visceral adipose tissue despite normal
BM|.44'55

PHARMACOTHERAPY

Pharmacotherapy is recommended for NASH patients
(specially with significant fibrosis i.e. > F2).® Patients
with diabetes, MetS, persistently increased ALT, high
necro-inflammation even with less severe disease could
also be considered for pharmacotherapy to prevent
disease progression.®

Most of the current therapies are primarily directed
towards improving the metabolic parameters which
contribute to disease pathogenesis, such as weight loss,
reducing insulin resistance and improving diabetic
control. Pharmacological therapies for NAFLD and
NASH usually include weight loss drugs like orlistat,
insulin ~ sensitizers such as  metformin  and
thiazolidinediones, antioxidants such as Vitamin E and
Ursodeoxycholic acid; and consideration of bariatric
surgery for morbidly obese patients. However, with the
increased understanding of pathogenesis of the disease,
more effective and targeted therapies continue to emerge.

Vitamin E

Vitamin E is thought to decrease inflammation by acting
as an antioxidant, thus decreasing oxidative cell damage.
A number of open-label clinical trials have suggested the
potential efficacy of vitamin E. This is best evidenced by
PIVENS trial which showed a greater histological
improvement in inflammation, but not in fibrosis, in non-
diabetic patients taking vitamin E (800 mg/day)
compared to those taking placebo and pioglitazone.5%
The recent NAFLD guideline recommends Vitamin E as
a first-line treatment for non-diabetic patients with only
biopsy proven NASH and not recommended for NASH
patients with diabetes due to lack of data on long-term
safety and efficacy.38:58.59

UDCA

Ursodeoxycholic acid (UDCA), a secondary bile acid
produced by intestinal bacteria as metabolic by product,
has shown effective results in the treatment of non-
surgical removal of cholesterol gallstones and primary

biliary cirrhosis.®® UDCA has anti-apoptic effects, lowers
serum TNF-alfa concentration, decrease endoplasmic
reticulum stress and improves hepatic insulin
sensitivity.5:-64 Based on these properties of UDCA, it is
suggested to be effective in the treatment of NASH.

A pilot study by Laurin et al. wherein 24 NASH patients
were treated with 13-15 mg/kg/day of UDCA for 12
months showed significant decrease in mean serum
concentrations of AST (-8%), ALT (-30%) and gamma-
GT (-45%) as well as a decrease in the histological grade
of hepatic steatosis.®® A randomized controlled trial by
Ratziu et al. enrolled 126 biopsy proven NASH patients
randomized with either HD-UDCA (28-35 mg/kg/d) or
placebo for 1 year. The mean reduction in ALT, gamma-
GT levels and FibroTest® serum fibrosis marker
(p<0.001) was observed to be higher in UDCA group
compared to placebo.®®An Indian study with high dose
UDCA (20 mg/kg /day) has demonstrated both safety and
efficacy of UDCA in NASH patients.®” The safety and
efficacy of UDCA in NAFLD is also supported by other
studies including an Indian study.>®8A meta-analysis by
Xiang also supports use of UDCA as monotherapy and
in combination with other drugs for NASH.®°

Thiazolidinediones

Thiazolidinediones (TZDs) are known to enhance insulin
sensitivity which prevents the activation of adiponectin
thus impairing adipocyte storage of triglycerides.”® TZDs
currently in clinical use include rosiglitazone and
pioglitazone. Rosiglitazone has been shown to decrease
aminotransferases and improve histological
inflammation, but not fibrosis.”%’? In addition to
rosiglitazone, pioglitazone has also been investigated for
treatment of NASH.”7 The durability of response of
TZDs is questioned by Lutchman and collegues. They
observed that after the discontinuation of TZDs, level of
aminotransferase and homeostasis model assessment
(HOMA) increases after 1 year and there are chances of
recurrence of steatohepatitis.”® Also long term safety of
glitazones is not established due to their association with
cardiovascular diseases, congestive heart failure, bladder
cancer, and bone loss.s""

Pentoxifylline

Pentoxifylline (PTX) is a phosphodiesterase inhibitor that
has been shown to inhibit TNF-alpha, a pro-inflammatory
cytokine elevated in patients with NAFLD that may
mediate insulin resistance and contribute to the
progression of NASH.™ A number of studies have been
done to evaluate the effects of PTX in NAFLD patients. 4
RCTs have shown that PTX 1200 mg daily appears to
improve histology via reduction in  steatosis,
inflammation, and even fibrosis.”®® Further studies are
needed to confirm these findings.
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Metformin

Metformin belongs to the class of medication called the
biguanides and is a widely used oral medication for the
treatment T2DM. Metformin is known for its effect on
insulin resistance, and has also been investigated in
patients with NASH.%* Many studies have shown an
improvement in liver enzymes with metformin, however
not all studies have reported the same result. A small
randomized trial, the TONIC trial comparing metformin
with vitamin E and placebo in children with NASH
showed no significant change in histology.> Thus,
although metformin can be used for diabetic patients with
NASH, there are no evidence to support its efficacy
solely from the standpoint of NASH.

Statins

Statins, 3-hydroxy-3-methylglutaryl-coenzyme A (HMG-
CoA) reductase inhibitors, are a popular class of
medication known for their use in reducing LDL and
incidence of cardiovascular events.®® There are several
studies of statins in patients with NASH suggesting
improvement in liver enzymes, but no convincing
histological data are available. Therefore, statins are not
currently recommended to treat patients with
NASH .58,85,86

Orlistat

Orlistat drug is a reversible inhibitor of gastric and
pancreatic lipase that inhibits enteric lipid absorption and
hence has been promoted as a weight-loss aid. Orlistat in
addition to lifestyle modification was evaluated as a
potential therapy for NASH by Harrison and colleagues
in an open-label trial comparing the combination of
orlistat with vitamin E+a multivitamin+1400 calorie/day
diet vs. vitamin E+multivitamin+1400 calorie/day diet for
36 weeks. There was a slight improvement observed in
NAFLD Activity Score (NAS) and fibrosis score in
treatment group as compared to the control group. They
determined that orlistat was safe and well tolerated,
however orlistat alone was not found to add any further
cardio-metabolic or histological changes over lifestyle
modification alone. As data supporting the efficacy is
lacking, orlistat is not highly recommended as a potential
therapy for patients with NASH.®”

Novel drugs

There are many new drugs under development for
NASH. The two most advanced molecules are obeticholic
acid and Elafibranor (both in Phase 3 clinical trials).
Obeticholic acid has appeared to improve liver fibrosis
889 while elafibranor is supposed to improve glycemic
and lipid profile in addition to improving fibrosis and
inflammation.®®®! Liraglutide, a human long acting GLP-
1 analogue is reported to act directly on human
hepatocytes in vitro, thus reducing steatohepatitis by
decreasing de novo lipogenesis and increasing fatty acid

oxidation.®®* Aramchol, which is a synthetic lipid
molecule is shown in vitro to reduce the synthesis and
increasing the beta oxidation of fatty acids and resulting
in decreased hepatic accumulation of triglycerides and
fatty acid esters.®® Cenicriviroc, another novel drug is
demonstrated to have potent anti-inflammatory and anti-
fibrotic activity. It is shown to decrease mean enhanced
liver fibrosis (ELF) test index.%

Bariatric surgery

The effect of bariatric surgery for weight loss on NAFLD
has been assessed with liver enzymes and histology.
Several studies have shown improvement in
aminotransferases and gamma-GT levels upon bariatric
surgery.®"%  Recent studies investigating the surgical
management of patients with morbid obesity and NASH
found that weight loss following conventional non-
malabsorptive bariatric-metabolic procedures reduces
steatosis and lobular inflammation, but may not have a
consistent effect on liver fibrosis. Two meta-analyses
evaluated the effect of bariatric surgery on liver histology
in NAFLD patients. The one study by Mummadi et al.
showed that steatosis, steatohepatitis and fibrosis appear
to improve or resolve completely after bariatric
procedure.®® However, rapid weight loss may produce a
transient or prolonged increase in liver disease and
therefore patients need careful monitoring to make sure
weight loss occurs over time.!® Guidelines do not
formally recommend bariatric surgery for treatment of
NASH due to lack of strong published evidences.

FOLLOW-UP STRATEGIES

The optimal follow-up of patients with NAFLD is as yet
undetermined. Risk of progression of the hepatic disease
and the underlying metabolic conditions as well as the
cost and workload for healthcare providers need to be
considered.  Monitoring  should include routine
biochemistry, assessment of comorbidities and non-
invasive monitoring of fibrosis. NAFLD patients without
worsening of metabolic risk factors should be monitored
at 2 to 3 year intervals. Patients with NASH and/or
fibrosis should be monitored annually and those with
NASH cirrhosis at 6-month intervals. If indicated on a
case-by-case basis, liver biopsy could be repeated after 5
years.’

DISCUSSION

NAFLD is an umbrella term that encompasses the
spectrum of liver disease from simple steatosis to NASH
related cirrhosis and is increasingly recognized as major
cause of liver related morbidity and mortality.®® The
prevalence of NAFLD has risen rapidly in parallel with
dramatic rise in obesity and diabetes.'%1%2 However, real-
life practice has shown that awareness of NAFLD is low
in the general population. Diagnosis of NAFLD is often
missed due to underestimation of NAFLD being the
cause of elevated liver enzymes. Patients with metabolic
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risk factors and raised liver enzymes must be screened for
NAFLD, as specialists other than Hepatologists miss a
high proportion of high risk NAFLD patients. Adequate
work up is required in patients with metabolic syndrome.
More attention should be paid to educate physicians/GPs
on minimum clinical, anthropometric, laboratory
evaluation in suspected NAFLD patients to facilitate
early diagnosis and prevent complications. Collaborated
work of Gastroenterologists, Hepatologists,
Endocrinologists and Cardiologists is required for
integrated management of NAFLD.

Lifestyle modification is universally considered as the
first line therapy for patients with NAFLD and as per
many guidelines; pharmacological therapy is reserved
only for NASH patients. Current treatments are primarily
directed towards improving the metabolic parameters
which contribute to disease pathogenesis, such as weight
loss and exercise, reducing insulin resistance, and
improving diabetic control.’” The commonly used
pharmacotherapeutic options include vitamin E, UDCA,
pioglitazone and pentoxifylline. However, the list of
potential drugs such as obeticholic acid, elafibranor,
cenicriviroc, liraglutide and aramchol continues to
expand considering targeted treatments as per the
pathogenic mechanisms.®* Studies are demanded from
India as ethnic difference may play a role in the
occurrence and clinico-pathological profile of NAFLD
patients. Further prospective studies will fill the various
missing links associated with management of NAFLD in
Indian patients in a more effective manner.%®
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