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Abstract

Non-alcoholic fatty liver disease (NAFLD) is
a manifestation of metabolic syndrome
largely confined to residents of affluent
industrialized Western countries. Non-
alcoholic steatohepatitis (NASH) is a critical
link in the chain of metabolic fatty liver
disorders that spans steatosis to cryptogenic
cirrhosis. The increasing prevalence of
obesity, coupled with diabetes, dyslipidemia,
hypertension and the ultimate upsurge in
metabolic syndrome in the Asia-Pacific
region, puts a very large population at risk of
developing NAFLD in the coming decades.
The review focuses on the emerging
problem of NAFLD in the Indian and Asia-
Pacific region, the risk factors and settings in
Asians, the cliniocopathological profile and
natural history and highlights its difference
from the west. Given the scope of the
problem, efforts should focus primarily on
preventing or ameliorating the impact of risk
factors. The simultaneous identification and
appropriate treatment of the components of
metabolic syndrome are crucial to reduce
hepatic as well as cardiovascular morbidity
and mortality.
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Introduction

Nonalcoholic fatty liver disease (NAFLD) is a
common condition associated with metabolic
syndrome and represents a spectrum of
disorders characterized by predominantly

macrovesicular hepatic steatosis that occur
in individuals even in the absence of
consumption of alcohol in amounts
considered harmful to the liver. Traditionally,
fatty disorders of the liver have been
classified as alcoholic or nonalcoholic.
Nonalcoholic fatty liver disease (NAFLD) is
defined currently as fat accumulation in the
liver exceeding 5% to 10% by weight, but it
is estimated practically as the percentage of
fat-laden hepatocytes observed by light
microscopy (1). The term  NASH
(nonalcoholic steatohepatitis) was coined by
Ludwig et al in 1980 to describe the biopsy
findings in patients with steatohepatitis in the
absence of significant alcohol consumption
(2). NAFLD now refers to a spectrum of
diseases of the liver ranging from steatosis
(i.e., fatty infiltration of the liver) to NASH
(i.e., steatosis with inflammation and
hepatocyte necrosis) to cirrhosis and liver
failure. NAFLD has been associated with
metabolic syndrome in observational studies
and has been described as the hepatic
component of this syndrome.




Kareem Harish & Varghese Thomas

Calicut Medical Journal 2008; 6(3): e6

& Calicut Medical Journal

NAFLD is being increasingly recognized as
a major cause of liver-related morbidity and
mortality. The natural history of NAFLD is
related to histology. There are several
distinct histologic states in the natural history
of these disorders that indicate progression
of the lesion (3,4,5). These include a fatty
liver alone, steatohepatitis, steatohepatitis
with fibrosis, and eventually cirrhosis (Fig 1).
Hepatic steatosis alone may have a benign
or indolent course for many years but once
inflammation and tissue damage develop,
progressive liver disease ensues (3,4).
Overall, 5% to 20% of subjects with NAFLD
in community cohorts and tertiary hospital
series, respectively, will progress to cirrhosis
over a 10-year period (6,7). Many cases of
cryptogenic cirrhosis thus may represent
burned-out end stage NAFLD (8,9). NASH-
associated cirrhosis can decompensate into
subacute liver failure (10), progress to
hepatocellular  carcinoma (11-13) and
reoccur post-transplantation (9,14).

NAFLD is an Emerging Problem in the
Asia-Pacific Region

Non-alcoholic fatty liver disease (NAFLD) is
the most common liver disorder in Western
industrialized countries, affecting 20-40% of
the general population (15-18). NAFLD is
mostly seen in patients with obesity (60%-
95%), type 2 diabetes mellitus (28%-55%)
and hyperlipidemia (27%-92%) (19-22). By
the year 2020 there will be approximately
100 million patients with diabetes; of these,
60 million (60%) will be in the Asia—western
Pacific  region. Obesity and insulin
resistance, the common substrates of
NAFLD, are not restricted to the West, as
witnessed by their increasingly universal
distribution (23). The new millennium has
seen distinct changes in the pattern of
gastrointestinal disease in the Asia-Pacific
region. NAFLD is now well documented in
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most countries within Asia and recent
studies indicate that fatty liver is an
emerging problem in the Asia—Pacific region
(24). Ilts prevalence in the general
population, determined principally by
ultrasonography, is higher than previously
anticipated, with values ranging from 2% to
37%. Prevalence figures of 10% to 29%
obtained from large surveys in China,
Japan, and Korea are very similar to those
described in Western surveys (25-31). A
comprehensive review of available data
reveals that the overall prevalence of
NAFLD in the Asia—Pacific region is broadly
similar to that in North America, affecting
between 12% and 24% of community
subgroups (25,32). Large scale data from
India are lacking. A study from coastal
eastern India found that out of 159 healthy
attendants, 39 (24.5%) had evidence of fatty
liver on ultrasound which is comparable to
that from west (33). Another recent
population based study also showed
prevalence of NAFLD is increasing and
similar to the west (34).

Longitudinal studies from Japan and China
indicate that the prevalence of NAFLD is
increasing (25, 26, 27, 28). Similar trends
have been noted in the rest of Asia (25, 26,
32). Lifestyle changes, the epidemic of
childhood and adult obesity and type 2
diabetes  sweeping the  Asia-Pacific
represent the key substrates for the rising
prevalence of NAFLD and making it an
important public health issue in the region
(24,25,34,35). These changes are important
as more than half of the world's population
come from the region and therefore impact
significantly on the global disease burden.
Therefore, NAFLD should be regarded as a
global problem, with Asian countries likely to
harbor a significant reservoir of the disease.
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Metabolic syndrome — definition in

Asians

Metabolic syndrome refers to a cluster of
metabolic derangements that cause affected
subjects to have an increased risk for the
development of diabetes and cardiovascular
diseases associated with insulin resistance.
There is increasing evidence that NAFLD
often represents the hepatic component of
the metabolic syndrome (Fig ). The risk of
hepatic steatosis increases exponentially
with addition of the components of metabolic
syndrome, and the presence of the
syndrome is associated with non-alcoholic
steatohepatitis (NASH) and advanced
fibrosis in NAFLD patients (19). Therefore
NAFLD patients with metabolic syndrome
are more likely to have NASH rather than
pure fatty liver. The core components of the
syndrome include: obesity, insulin
resistance, dyslipidaemia and hypertension.
There have been various attempts to
standardize the definition of the metabolic
syndrome but controversy exists over the
various limitations in criteria proposed by the
various groups (36). Therefore, according to
the definition recommended by the Asia
Pacific Working Party on NAFLD 2006 (25)
for a person to be defined as having
metabolic syndrome they must have any
three or more of the following:
[1] Central obesity: waist circumference >90
cm (M), >80 cm (F), and/or body mass index
(BMI) >25kg/m2 in both sexes.
[2]  Hypertriglyceridaemia:
1.7mmol/L.
[8] Low HDL-C: high-density-lipoprtein
cholesterol (HDL-C) <1.03 mmol/L (M) and
<1.29 mmol/L (F).
[4] Elevated blood pressure: blood pressure
130/85 mmHg.
[5] Elevated fasting glucose: fasting plasma
glucose (FPG) 5.6 mmol/L or previously
diagnosed type 2 diabetes.

triglycerides
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Metabolic syndrome and Risk factors for
NAFLD in Asians — are we different?

The most important component of metabolic
syndrome associated with liver disease is
type 2 diabetes mellitus (T2DM).
Approximately 44% of patients with NAFLD
give the history of previously diagnosed
diabetes mellitus (37) while a similar
proportion have an affected first-degree
relative (22). Therefore, personal and family
history of diabetes mellitus should be sought
carefully from all patients with NAFLD.
Insulin resistance plays a central role in the
pathogenesis of NAFL although the initial
site and cause of insulin resistance is
unknown (21,38). The two key
pathophysiologic abnormalities associated
with insulin resistance that play a role in the
genesis of a fatty liver are hyperinsulinemia
and increased FFA delivery to the liver.
Asian studies have reiterated the central role
of insulin resistance in NAFLD
(25,27,29,39). Insulin resistance has been
identified as an independent predictor of
NAFLD both in obese and more recently in
apparently non-obese persons (BMI < 25
kg/m?). Most data from India also show that
insulin resistance is a kind of universal in our
patients with NAFLD (40-44). Studies from
India have reported a high prevalence of
fatty liver and NASH in patients with type2
diabetes mellitus (40, 44) but in contrast the
prevalence of diabetes mellitus in our
cohorts of NAFLD was less compared to
west (40,43).

The inextricable relationship between
NAFLD and central (visceral) obesity, insulin
resistance, and metabolic syndrome is
evident in community studies from China,
Japan, and Korea (26,27,30). In particular,
there has been an upsurge in obesity-
related metabolic syndrome in the Asia-
Pacific region (23,36,45). The strength of
associations between NAFLD and metabolic
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risk factors is not fully appreciated unless
Asian rather than Caucasian anthropometric
standards are used for central obesity and
body mass index (BMI). Although BMI and
waist circumference can predict some
metabolic disorders, only 2%-3% of Asians
are classified as obese by current Western
criteria (BMI of more than 30 kg/m?). Asians
have a higher percentage of adiposity at a
lower BMI than Caucasians, so that for the
same percentage adiposity, BMI is 3-5 units
lower than Caucasian counterparts (46).
Studies on body fat have shown that Asians
have a higher percentage adiposity at a
lower BMI than Caucasians and obesity-
related metabolic disorders commence at
much lower levels of BMI in Asians
(37,47,48). Therefore, the recommended
BMI cut-off values of overweight and obesity
for Asians vary from 23 to 25 kg/m® and
more than 25 kg/m?, respectively, according
to the new BMI criteria for Asians by the
regional office for the Western Pacific
Region of WHO (49,50). Similarly measuring
central obesity is critical because of its
closer association with insulin resistance,
the central event in NASH, than BMI. The
optimal waist circumference threshold value
for predicting mortality within the context of
the syndrome needs to be determined in the
Asia-Pacific region. South Asian people are
more centrally obese when compared to
East Asian people, for the same degree of
weight gain. With a lower waist
circumference cut-off (90 cm for men and 80
cm for women), the prevalence rates of
metabolic syndrome in adult Singaporeans,
Chinese, Indians, and Koreans, are
comparable to those in Western populations
(26,51,52,53,54,55).

Studies from India looking at the prevalence
of metabolic syndrome by adult treatment
panel (ATP Ill) criteria found that in urban
population 31% had evidence of metabolic
syndrome (56). Another study which used
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the modified waist circumference found
metabolic syndrome in 41% of Indians (57).
The earlier studies from India had also
reported that Indian patients with NAFLD are
leaner (58, 59). But these studies were
based on International criteria and if the
modified Asian Pacific criteria is used most
of our patients are also obese (40,42,43,60).
It thus seems evident from the systematic
review of available data presented in the
review by Fan et al. that the failure to
measure central obesity and/or the failure to
use Asian-specific criteria for central obesity
and BMI almost entirely accounts for the
hitherto widespread claim of 'NASH in lean
Asians' (but actually centrally obese). (25).
South Asians, particularly those from the
Indian subcontinent, have a particularly high
prevalence of central obesity, suggesting
that they may be at an increased risk of
NAFLD.

The last two or three decades have seen the
evolution of Western-style life of near
complete inactivity, energy-dense food
choices and lack of physical activity and
thus obesity and metabolic syndrome is
expected to become a serious social
problem in Asia-Oceania.

Clinicopathological Profile and Natural
History of NAFLD in Asians

The clinical and metabolic profile of NAFLD
in Asia is broadly similar to that in Western
countries. The apparent differences in
prevalence of central obesity and overall
obesity are related to criteria used to define
waist circumference and body mass index
(BMI) respectively as mentioned earlier.
Even though most of our patients had
central obesity and were either overweight
or obese they did not have the kind of
morbid obesity seen in patients from the
West (40). Men outnumber women in most
of the published series which is similar to
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recent series from west that have included
approximately equal numbers of men and
women or a higher proportion of men
(5,30,40,43,61,62,63). A bimodal age
distribution is generally observed: the peak
prevalence of NAFLD in men occurs earlier
(40-49 years) than for women (over 50
years) explaining the male predominance in
younger populations (25, 63). A detailed
analysis of data shows that NAFLD risk
factors for Asians resemble those in the
West for age at presentation, prevalence of
type 2 diabetes mellitus (T2DM) and
hyperlipidemia (25). However diabetes
mellitus was not a common association with
NAFLD at presentation in Indian patients.
Studies have reported diabetes in about 13-
31% of patients with NAFLD (3,40,42,43). It
is postulated that Diabetes mellitus occurs
late in the course of this disease when the
degree of insulin resistance increases (64).
Studies from Europe and United States have
demonstrated that up to 40% patients with
NAFLD have advanced fibrosis and a
proportion even have cirrhosis on the index
biopsy (2,65). However Asian Indians with
NAFLD who present with unexplained
increase in transaminases have been shown
to have mild disease at presentation
(40,43,64). Conversely patients with major
risk factors and those presenting late in the
course of disease may have advanced
disease (64,66). The entire clinical and
histological spectrum of NAFLD can also be
seen in patients with normal transaminases
(67). Another difference is the iron overload
and HFE gene mutations. The association
with  NAFLD and iron overload is not
uncommon (68,69,70). Increased levels of
iron within the hepatic parynchyma have
been postulated to lead to increased
oxidative stress. But iron overload and HFE
gene mutations as not identified as major
factors in the pathogenesis of NASH in
Asian Indians (40,41,64,71).
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The present natural history data are limited,
but the course of NAFLD also appears to be
similar in Asian as in European populations.
The full range of histological manifestations
of NAFLD has been demonstrated in Asian
patients, from steatosis through non-
alcoholic steatohepatitis (NASH) to cirrhosis
and hepatocellular carcinoma (HCC)
(37,39). Serial histologic datas shows that
progression of NASH can occur in Asian
subjects (72). There have been well-
documented cases of advanced hepatic
fibrosis, including cirrhosis, across the
region (39,58). Deaths from hepatic
decompensation and HCC have been noted
in published series, especially those from
Japan and Korea (39,73,74,75). Limited
studies on cryptogenic cirrhosis (three
reports; two from Japan, one from India)
suggest that a proportion of these cases can
be attributed to NAFLD (76,77,78) as has
been suggested in European populations
(6,8).

Diagnosis of NAFLD and NASH in Asia
Pacific Region

In both Western series and in the large
Asian population-based surveys NAFLD is
identified as the principal underlying cause
of abnormal liver tests in persons without
excessive alcohol use or viral hepatitis (25).
Powell et al originally proposed 3 criteria for
the diagnosis of NASH: a histologic picture
of steatohepatitis; convincing evidence of
minimal or no alcohol consumption and
absence of serologic evidence of viral
hepatitis (79). However each criterion has
specific limitations. There is a lack of
validated and universally accepted set of
diagnostic histological criteria for
steatohepatitis. A method of grading and
staging NASH based on the presence and
degree of the major histopathologic findings
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have been proposed by Brunt et al (80)
(Table 1a and 1b). In a recent move to reach
consensus on pathological classification, the
Pathology Committee of the NIH NASH
Clinical Research Network have proposed a
NAFLD activity score (NAS) comprising 14
histological variables for use in clinical trials
(81). The proposed NAS is the unweighted
sum of steatosis, lobular inflammation, and
hepatocellular ballooning scores. NAS of >
or =5 correlated with a diagnosis of NASH,
and biopsies with scores of less than 3 were
diagnosed as "not NASH” and thus classify
cases as “NASH” ‘“borderline” and “not
NASH.”. There is also controversy regarding
the precise cutoffs in terms of alcohol
consumption that separate alcoholic fatty
liver disease from NAFLD. The NIH clinical
research network has recently agreed that
the maximum allowable level of alcohol
intake for NAFLD is 2 standard drinks a day
(140 g/week) for men and one standard
drinks a day (70 g/week) for women (82).
Within Asian countries, similar or even more
rigorous definitions of alcohol intake have
been applied for NAFLD, including 0-20
g/day in some studies, and up to 30 g/day in
Korea (25,26,27,30). As there is no
evidence for ethnic differences in dose
thresholds for alcohol-induced liver injury,
the Asia—Pacific Working Party on NAFLD
accepted the NIH — CRN definition as
appropriate for the Asia-Pacific region (37).
Patients should also be screened for HBV
and HCV serology. Minimal screening
should include testing for hepatitis B surface
antigen (HBsAg) and anti-HCV (by 3rd
generation ELISA). Other routine tests to
exclude autoimmune and metabolic
disorders, biliary tract disease, and hepatic
malignancy or infection are necessary.

There are no accurate noninvasive methods
for the diagnosis of NASH. Ultrasonography,
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computerized tomography (CT) scan, and
magnetic resonance imaging (MRI) have all
been used to diagnose NAFLD. Sonography
is the least expensive, easily available and
reasonably efficient tool for the diagnosis of
fatty liver. However appearance of 'bright'
liver (increased echogenicity) at hepatic
ultrasonography is not entirely specific for
steatosis. The Asia—Pacific working party
considered a more rigorous definition of
steatosis by hepatic ultrasonography that is
the current standard in Japan (83, 84).
These include - diffuse hyperechoic
echotexture (bright liver), increased liver
echotexture compared with the kidneys,
blurring of hepatic vessels and deep
attenuation of the ultrasound signal (83,85).
There appear to be no major advantages of
computerized tomography (CT) over
ultrasonography in terms of diagnostic
accuracy and although it may be useful in
difficult cases (such as focal fatty change).
Magnetic resonance imaging (MRI) is even
more sensitive for the assessment of hepatic
steatosis, but it is more expensive and the
technology is not widely available in many
Asian countries. Population surveys have
defined NAFLD by biochemical criteria
(increased serum aminotransferases and/or
alkaline phosphatase and gamma-glutamyl
transpeptidase) or by hepatic imaging
(hepatic ultrasound, computerized
tomography, magnetic resonance imaging),
or both. Therefore hepatic imaging, when
supported by appropriate exclusion criteria
and the presence of one or more coexisting
metabolic disorders can be used in primary
diagnosis of NAFLD. However a major
limitation of hepatic imaging and/or liver
enzymes as diagnostic tools is its
inabilievaty to distinguish between simple
steatosis and NASH or to detect significant
fibrosis.
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Role of a Liver Biopsy in the evaluation
of NAFLD?

Liver biopsy is considered the gold standard
for diagnosis of NAFLD and is the only
definitive method for differentiating NASH
from steatosis (fatty liver) and evaluation of
the stage of hepatic fibrosis which have
prognostic implications (6,80,81).
Unfortunately, it is an invasive procedure
which is uncomfortable, expensive and
occasionally risky. So the role of liver biopsy
in nonalcoholic fatty liver disease is
controversial. Arguments against routine
liver biopsy include the generally benign
course of the disease in most cases, lack of
established effective therapies, problem of
sampling variability and interobserver
variation, and risks of biopsy. On the
contrary, a liver biopsy in these patients
helps to exclude other causes of liver
disease, distinguish steatosis from NASH,
estimate prognosis and determine
progression of fibrosis over time. There are
no consensus or any guidelines in
identifying who to biopsy and when to
biopsy. In individuals without risk factors for
NAFLD alternate cause for their abnormal
liver enzymes are more likely and selecting
such individuals for liver biopsy can be an
option. Biopsy should also be considered in
those who have persistently elevated liver
enzymes despite optimal management of
associated metabolic conditions such as
obesity, diabetes, or hyperlipidemia provided
accurate diagnosis and prognosis are
desired and the risks of biopsy are deemed
acceptable. Individuals with high risk of
advanced fibrosis and for those involved in
clinical trials can also be selected for biopsy.
It also seems reasonable to recommend that
greater consideration be given to liver
biopsy in those coming to surgery for other
procedures, particularly cholecystectomy
and gastric banding: both these procedures
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will be performed in a large number of
patients with NAFLD (37). Thus the decision
to perform a biopsy should be made on an
individual basis and discussed with the
patient, with the benefits weighed against
the small but definite risks of harm.

Predictors of nonalcoholic
steatohepatitis and advanced fibrosis in
NAFLD

Several studies have attempted to
determine clinical predictors of NASH or
fibrosis in patients suspected of having
NAFLD. Such criteria would be very helpful
for prognosis and in determining which
patients should be selected for a liver
biopsy. As in Western studies, T2DM was
shown to be a risk factor in some studies
(66, 86). Additional variables identified as
independent markers of fibrotic severity
include a platelet count of 160 000/ L and
aspartate aminotransferase (AST) 2 times
the wupper limit of normal (86). Other
variables selected by univariate, but not
multivariate  analyses, include female
gender, obesity, hypertension, and the
AST/ALT ratio ( 66, 86, 87). Some of these
variables have recently been applied in
different scoring models in western studies
(88). The HAIR score uses a combination of
three clinical variables: hypertension,
elevated ALT (>40 U/L) and insulin
resistance (defined as a value > 5.0). BAAT
score combined four clinical variables
identified on multivariant analysis which
include body mass index (BMI) > 28, age >
50, ALT > twice normal and triglycerides >
1.7 mmol/L to create a model to detect
septal fibrosis. The BARG score was
created to detect stage 3 to 4 fibrosis using
three variables: BMI > 28, aspartate
aminotransferase (AST)/ALT ratio > 0.8 and
hemoglobin Alc > 5.2. Other ways of
detecting advanced stages of NAFLD are
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currently being explored and include
imaging modalities such as magnetic
resonance spectroscopy and serologic

marker analysis. But till date a liver biopsy
remains the gold standard to detect
advanced stages of NAFLD and NASH.

Management

Evidence-based management guidelines for
non-alcoholic fatty liver disease (NAFLD)
are lacking in the Asia—Pacific region or
elsewhere. Several treatments options tend
to improve the condition but to date there
are no effective and optimal treatment for
NASH. The goals of management should
include treatment of the underlying risk
factors and specific pharmacological
treatment.

Lifestyle Modification — diet and exercise

Obesity, particularly central obesity, is
strongly associated with hepatic steatosis.
For this reason, lifestyle modification that
includes dietary restriction and exercise to
achieve judicious weight loss, in addition to
the control of risk factors such as T2DM,
obesity and dyslipidemia, is recommended
as the first and most important approach to
managing people with NAFLD (89). In the
absence of specific data the use of heart
healthy diet designed to produce a calorie
deficit of 500-1000 calories/day for those
who are overweight or obese appears to be
rational (90,91). These include a diet low in
saturated fats with relative enrichment of
unsaturated fats, and low in rapidly
absorbable carbohydrates (high glycemic
index) but high in slowly absorbable
carbohydrates (especially those high in
dietary fiber). A target of 10% of baseline
weight is often used as an initial goal of
weight loss. Weight loss should proceed at a
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rate of 1-2 Ib/wk. Histologic exacerbation
has been observed when the rate of weight
loss exceeded 1.6 g/wk (92). Aerobic
exercise increases insulin  sensitivity
independent of weight loss and interferes
with development of steatosis probably by
decreasing peripheral lipolysis, inhibiting
hepatic lipid synthesis and stimulating fatty
acid oxidation. Moderate to high-intensity
exercise (30min 3-5 times/week) is ideal for
reduction of the risk of comorbidities
associated with obesity. Studies of diet and
exercise therapy have shown improvement
in biochemical parameters and
ultrasonographic appearances but variable
changes in histology (93,94,95,96). A recent
study from India have shown that 30
minutes of aerobic exercise daily in these
patients is effective in reducing weight and
normalizing serum transaminases (60). In
summary there is level Il evidence that
increased physical activity together with
dietary restriction and control of risk factors
appear to improve liver disease in NAFLD.
However, the impact of weight reduction
among those with advanced fibrosis or
cirrhosis is unclear.

Pharmacological Treatment

Therapeutic agents that improve insulin
sensitivity are gaining recognition as a
potential treatment option for patients with
NAFLD/NASH. Thiazolidinediones
(pioglitazone and rosiglitazone) are drugs
that act via peroxisome proliferators
activated receptor (PPAR ) and improve
insulin sensitivity. Several small, open
studies have shown encouraging results on
the improvement of ALT levels as well as
hepatic histology (97,98,99). Recent double-
blind, placebo-controlled, randomized trials
have also demonstrated promising results
(100, 101). There are no studies from India




Kareem Harish & Varghese Thomas

Calicut Medical Journal 2008; 6(3): e6

& Calicut Medical Journal

on Thiazolidinediones wuse in NAFLD.
Weight gain is a major unwanted effect of
‘glitazones', and long-term efficacy and other
adverse effects need to be addressed
before these agents can be routinely
recommended for NASH. Another insulin-
sensitizing medication is the biguanide,
metformin. In a recent randomized
controlled trial of metformin versus vitamin E
or prescriptive diet in NAFLD, metformin
treatment was associated with higher rates
of aminotransferase normalization (102).
Earlier studies did show ursodeoxycholic
acid to be effective in these patients but a
recent large, prospective, randomized trial
showed no benefit in biopsy proven NASH
patients treated for 2 years (103). As
oxidative stress is involved in the
pathogenesis of NASH, numerous studies
have focused on the use of antioxidants in
the treatment of this disease. Vitamin E has
been evaluated in numerous studies for
patients who have NASH (104, 105). A
significant correlation between low vitamin-E
levels and NAFLD has been reported
recently (106). In a retrospective study from
India, vitamin based therapy was found to
be beneficial (107).

Other agents including antioxidants (vitamin
C, betaine, N-acetyl-choline), anti-
inflammatory agents (pentoxifylline), pro- or
prebiotics, glutathione precursors (betaine),
and therapeutic phlebotomy for removal of
excess iron have been studied. Despite
many clinical trials showing some benefit in
small, open studies, few of these have been
subjected to large-scale, placebo-controlled
studies powered to show significant clinical
efficacy and long-term benefit (108).

Although the efficacy of pharmacological
treatment for NASH has not yet been
confirmed, treatment directed at associated
comorbidity is important; these include
overweight and central or overall obesity,
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T2DM, hypertension and dyslipidemias.
Lipid-lowering drugs, ‘statins’ (HMG-CoA
reductase inhibitors), are frequently
indicated in patients with metabolic
syndrome. Physicians may be hesitant to
prescribe statins to patients with liver
function abnormalities. However, modest
elevation of liver enzyme levels should not
preclude the use of statins in patients for
whom they are otherwise indicated. Recent
evidence shows that patients with raised
liver enzymes are not at increased risk of
hepatotoxicity with standard dose of statins
(109,110).

Role of Surgery

Bariatric surgery is another option for weight
loss that is gaining in popularity. It is
reserved for those with BMI > 40 kg/m2 or
BMI > 35 kg/m2 and obesity—associated
comorbidities. Early concern  about
deleterious effects of dramatic weight loss
on aggravation of liver inflammation and
fibrosis has been resolved with recent trials
of more modest weight loss and less
malnutrition.  Bariatric  surgery reduces
steatosis, inflammation and even fibrosis in

established NASH (111-114). These
promising procedures will undoubtedly
increase and constitute the  major

therapeutic modality for those who are
severely obese.

Summary

Non-alcoholic fatty liver disease
(NAFLD) is the most common liver disorder
in Western industrialized countries and
recent evidence indicate that it is an
emerging problem in the Asia—Pacific
region. The overall prevalence of NAFLD in
the Asia—Pacific region is at present broadly
similar to that in the west. The spectrum of
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NAFLD ranges from simple steatosis to
NASH and cirrhosis. The prognosis of
NAFLD depends on the histologic type.
Those who have simple steatosis usually
have benign disease, and those who have
NASH can have progressive liver disease to
cirrhosis and even hepatocellular carcinoma.
The pathogenesis is probably multifactorial.
Insulin resistance, alone or as part of the
metabolic syndrome, plays a key role in the
development of this disease. The major risk
factors for NAFLD, central obesity, T2DM,
dyslipidemia, and metabolic syndrome, are
now widely prevalent and increasing in the
Asia-Pacific region. NAFLD might not merely
be the hepatic manifestation of metabolic
syndrome, but could itself directly promote
the occurrence and development of
metabolic problems. There are however
critical differences in the extent of adiposity
and criteria for the diagnosis of obesity and
central obesity between Eastern and
Western populations. The clinicopathological
profile of Asian and Indian patients with

NAFLD is also different from that of Western
patients. There is no proven effective
therapy for NASH and pharmacotherapy
may play a role in selected individuals. In
the meantime, physicians should
recommend regular exercise, gradual weight
loss, and appropriate treatment and
modification of risk factors such as obesity,
hyperlipidemia, and poor diabetic control.
Present trends in the obesity and diabetes in
the Asia Pacific region indicate a further
increase in NAFLD prevalence in the
immediate future and thus becoming an
important public health problem.

The  simultaneous identification  and
appropriate treatment of the components of
metabolic syndrome are crucial to reduce
hepatic as well as cardiovascular morbidity
and mortality. Public health initiatives are
imperative to haltor reverse the ‘diabesity’
epidemic, the underlying basis of NAFLD.
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