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Magnitude of Nonalcoholic Fatty Liver Disease:
Eastern Perspective
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Nonalcoholic fatty liver disease (NAFLD) is currently the most common chronic liver disease worldwide,
affecting a quarter of the global adult population. Nonalcoholic steatohepatitis, the more active form of NAFLD
with active hepatic necroinflammation and faster fibrosis progression, has become one of the leading indications
for liver transplantation and an important cause of hepatocellular carcinoma in Western countries. Epidemio-
logical studies suggest that NAFLD is almost equally prevalent in Asia as in the West, but severe liver complica-
tions appear to be less common. In this article, we review the epidemiology, clinical characteristics, risk factors
and clinical outcomes of NAFLD in Asia. We highlight the issue of NAFLD in the nonobese population and
discuss whether it is a unique phenomenon in Asia. Because of the rapidly changing epidemiology and natural
history, future studies should continue to monitor the magnitude of NAFLD in Asia and define the best policy to
control this new epidemic. ( J CLIN EXP HEPATOL 2019;9:491–496)
N
A
FL

D

Nonalcoholic fatty liver disease (NAFLD) is
currently the most common chronic liver disease
worldwide, affecting a quarter of the global adult

population.1 NAFLD is the umbrella term covering pa-
tients with a range of disease activities. Nonalcoholic fatty
liver (NAFL), also commonly known as simple steatosis or
bland steatosis, is the relatively benign form of NAFLD
with fat accumulation in the liver but little necroinflamma-
tion or tissue injury.2 In contrast, nonalcoholic steatohepa-
titis (NASH) is characterized by not only fat accumulation
in the liver but also lobular inflammation and hepatocyte
ballooning. While patients with NAFL can progress to
NASH with time and develop fibrosis progression,3 hepa-
tocellular carcinoma (HCC) and cirrhotic complications
rarely develop in patients with NAFL at the baseline.
Importantly, NASH and liver fibrosis can also improve
with lifestyle changes and weight reduction, suggesting
that the natural history of NAFLD is highly dynamic.

Long considered a disease of the West, NAFLD is
increasingly recognized in Asia. According to a recent
meta-analysis, NAFLD appears to be as common in Asia
as in the West.1 However, while NASH has become a lead-
ing cause of cirrhosis and HCC in the United States, the
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same has not occurred in Asia yet.4 In this article, we review
the epidemiology, clinical characteristics, risk factors and
clinical outcomes of NAFLD in Asia.

Epidemiology of NAFLD in Asia
Younossi et al.1 reviewed data from 86 studies and re-
ported a global prevalence of NAFLD as 25.2% (95% con-
fidence interval [CI] 22.1–28.7%). The prevalence was
highest in the Middle East (31.8%) and South America
(30.5%) and lowest in Africa (13.5%). The prevalence of
NAFLD in Asia was 27.4% (95% CI 23.3–31.9%), which
was not lower than that in Europe (23.7%) and North
American (24.1%).

Asia is a vast continent including countries with
different lifestyle habits and economic development. In
the same meta-analysis by Younossi et al., the prevalence
of NAFLD in Asia ranged from 14.8% in Taiwan to 43.9%
in China (Figure 1).1 It is important to remember that
the included studies differ in research setting, study popu-
lation, the method of diagnosis and the year of investiga-
tion. Studies at hospital clinics tend to report a higher
prevalence of NAFLD than true general population
studies. The prevalence was also higher in recent than
old studies. The latter suggests that NAFLD is increasingly
common in Asia. In one of the few secular trend studies,
Kojima et al.5 reported that the prevalence increased
from 12.6% in 1989 to 30.3% in 1998 in Japan. Similarly,
a meta-analysis of studies from China also showed an in-
crease in NAFLD prevalence from 18.2% in 2000–2006 to
20.7% in 2010–2013.6

Even within the same country, there is marked rural–ur-
ban divide in the epidemiology of NAFLD. For instance,
the coastal cities of China have enjoyed greater economic
growth than inland areas. Accordingly, the reported
vier B.V. All rights reserved.
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Figure 1 Prevalence of NAFLD in Asian countries. The figures were modified from Younossi et al.1
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prevalence of NAFLD in Hong Kong (27%) and Shanghai
(15%) was higher than that in Chengdu (6%).4 In urban
areas, overnutrition and sedentary lifestyle are conducive
to the development of obesity and NAFLD.

Similar to data from theWest, NAFLD is more common
in men than in women in Asia.7 The prevalence of NAFLD
increases with age. In particular, the prevalence is low (10–
20%) in premenopausal women but increases exponentially
after the age of 50 years.

Few studies have looked at the incidence of NAFLD in
Asia. In a population study in Hong Kong using paired
proton magnetic resonance spectroscopy at an interval of
3–5 years, the annual incidence of NAFLD was 3.4%.8 Cen-
tral obesity and dyslipidaemia were major factors associ-
ated with incident NAFLD.

Severity of NAFLD in Asia
Because of the invasiveness of liver biopsy, histological
studies suffer from selection bias and cannot reflect the
severity of NAFLD in the community. In the Gut and
Obesity Asia initiative study comprising histological data
of 1008 patients from eight Asian countries, 46.1–97.4%
patients who underwent liver biopsy for the assessment
of NAFLD were found to have NASH, and 6.6–31.6% had
advanced (F3-4) fibrosis.9

Studies using non-invasive tests of fibrosis allow inclu-
sion of an unbiased population and better reflect the pop-
ulation of interest. In a study of 922 participants in the
general population of Hong Kong, 3.7% of those with fatty
liver had increased liver stiffness by transient elastography,
suggestive of advanced fibrosis.7

Risk Factors of NAFLD
Lifestyle factors
The association between metabolic syndrome and its risk
factors with NAFLD has been widely reported. In view of
492 © 2019 Indian National Associa
the increasing prevalence of NAFLD in Asia over recent de-
cades, there may be several more lifestyle factors brought
by urbanization and globalization that contribute to
NAFLD development.

Diet
Apart from the well-known association of high fat, high
sugar and high calorie intake with higher metabolic risk
and NAFLD,10 the dietary pattern may also contribute to
its development. In general, consuming a more Western
type of diet consisting of more red meat and high-fat dairy
products, compared with a more traditional Asian or Med-
iterranean type of diet that consists of more vegetables, le-
gumes, fruits and fish, may each be independently
associated with increased metabolic outcomes.11,12 This
possibly explains why NAFLD used to be less prevalent
in Asia before the effects of urbanization and
globalization. However, most studies are cross-sectional
in nature, and patients who consume healthier diets are
more likely to have other healthy habits, and it is not
easy to differentiate these factors. More studies focused
on this subject, with more reliable methods are still
required to explore a clearer relationship between dietary
patterns and NAFLD. It would be highly beneficial as die-
tary nutritional management is an important component
in preventing and treating NAFLD.10,13

Sedentary Lifestyle
The association between reduced overall physical activities
below the recommended level and metabolic syndrome has
been well established.14 However, the risk of sedentary
behaviour may not be negated by compensatory physical
activity. A large prospective study across multiple states
in the US involving 240,819 adults found that individuals
with >7 h of sedentary behaviour daily, such as watching
the television, still had a 50% increased risk of death
from all causes, despite of 7 h of moderate to vigorous
tion for Study of the Liver. Published by Elsevier B.V. All rights reserved.
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physical activity per week.15 As a growing proportion of the
working population has prolonged sitting in offices daily,
the long-term impact on health deserves attention.

Sarcopenia
Skeletal muscle plays a primary role in insulin-mediated
glucose disposal; thus, sarcopenia may lead to insulin resis-
tance and NAFLD. Several studies in Korea and Japan have
confirmed an association between sarcopenia and
NAFLD.16,17 The association may even be independent of
the body mass index (BMI) and insulin resistance.18 In a
Korean liver biopsy cohort, sarcopenia was further associ-
ated with histological NASH and significant fibrosis.19

Because both aerobic exercise and resistance training can
improve NAFLD and improvement in NAFLD can be
achieved with modest weight reduction,20 advice on phys-
ical activities should be part of the standard care of
NAFLD.

Genetic Factors
Association studies have long shown that NAFLD is more
common among first-degree relatives, and a twin study
showed that both hepatic steatosis and fibrosis have
around 50% heritability.21 Compared with other common
metabolic disorders such as diabetes and obesity, knowl-
edge on the genetic determinants of NAFLD is limited.
Nonetheless, a genome-wide association study and an
exome-wide association study identified the patatin-like
phospholipase domain–containing protein 3 (PNPLA3
rs738409, encoding I148M) and transmembrane 6 super-
family 2 (TM6SF2 rs58542926, encoding E167K) as genetic
determinants of hepatic steatosis, respectively.22,23 Since
then, both genetic markers have been validated across
different countries and ethnicities, including the Asian
population.24–26

The population prevalence of PNPLA3 gene polymor-
phism nicely explains why NAFLD is more common and
severe among Hispanics and less common among Afri-
cans.22 Interestingly, the at-risk PNPLA3 G allele is more
common in East Asians than in Caucasians.27,28 In
particular, the proportion of patients carrying the G
allele is particularly high in nonobese patients with
NAFLD .28,29 This may explain why the prevalence of
NAFLD is similarly high in Asia and Western countries,
even though the former has a lower metabolic burden. In
contrast, while PNPLA3 remains strongly associated with
NAFLD in India, the minor allele frequency is rather
low.30 The apolipoprotein C3 gene variants are associated
with NAFLD in Indian men.31

PNPLA3 and TM6SF2 polymorphisms are also associ-
ated with histological severity of NAFLD and the risk of
HCC.32 On the other hand, while the PNPLA3 polymor-
phism increases the risk of NAFLD, patients carrying the
at-risk allele also have a greater improvement in hepatic
steatosis after lifestyle intervention.33
Journal of Clinical and Experimental Hepatology | July–August 2019 | Vol. 9
Recently, exome sequence data from several large co-
horts have identified hydroxysteroid 17-beta dehydroge-
nase 13 (HSD17B13 rs72613567) as a protective factor
against NAFLD, histological NASH and alcohol-related
liver disease.34 Data from Asia are eagerly awaited.

Demographic Factors
In general, NAFLD is more common in men than in
women, and the prevalence increases with age.7 The preva-
lence of NAFLD increases steeply after the age of 50 years
in women, suggesting the potential influence of meno-
pause. A similar pattern is seen in diabetes, obesity and is-
chaemic heart disease.

Comorbidities
NAFLD is strongly associated with metabolic syndrome. It
is particularly prevalent in patients with obesity and type 2
diabetes. Studies from Asia suggest that NAFLD is present
in more than 50% of diabetic patients and up to 10–20%
may have advanced fibrosis.35 As discussed in the following
section, although NAFLD in patients with relatively
normal BMI is well recognized in Asia, few such patients
are completely metabolically healthy. Central obesity is
often at play in such cases.

Obstructive sleep apnoea syndrome is also common
among patients with NAFLD.36 This may be due to shared
risk factors of obesity. However, chronic intermittent hyp-
oxia is mechanistically linked to NAFLD and hepatic nec-
roinflammation.37 An ongoing randomized controlled
trial in Hong Kong is examining the impact of continuous
positive airway pressure on hepatic steatosis and stiffness
in patients with NAFLD and obstructive sleep apnoea
(ClinicalTrials.gov Identifier: NCT02728765).
CLINICAL OUTCOMES

Despite a similar prevalence of NAFLD in Asia and Western
countries, severe liver complications still appear to be rela-
tivelyuncommon inAsia. In a retrospective study of 6508pa-
tients with NAFLD at a public hospital in Japan, only 0.25%
developed HCC during a mean follow-up of 5.6 years.38

Other liver biopsy and radiological cohorts from Asian
have reported similarly low incidence of HCC.39,40

Similarly, chronic viral hepatitis and alcohol-related liver dis-
ease remain the leading indications for liver transplantation
in Asia. However, if the aetiologies of end-stage liver disease
are still changing rapidly in theUnited States andEurope,1 it
would be too early to conclude ifNASHwill be an important
indication for transplantation inAsia. Furthermore, because
patientswithNASHtend tohavemore comorbidities, the in-
fluence of the latter on the feasibility and decision on liver
transplantation remains to be seen.

One possible explanation for the low incidence of severe
liver complications is the relatively short disease duration
in patients with NAFLD in Asia. As economic growth in
| No. 4 | 491–496 493
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Table 1 Prevalence of NAFLD in Nonobese and Obese
Populations in Asia.

Study Country/
region

N BMI
<25 kg/m2

BMI
$25 kg/m2

Fan 200550 China 3175 8% 65%

Das 201051 India 1911 7% 32%

Kwon 201252 Korea 29,994 13% 50%

Nishioji 201453 Japan 3271 15% 69%

Wei 2015a,29 Hong Kong 911 19% 61%

BMI, body mass index.
aBased on proton magnetic resonance spectroscopy (the other studies
were based on abdominal ultrasonography).
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most Asian countries only began in the 1980s or even after
2000, many patients with NAFLD became obese during
adulthood. With childhood obesity emerging in Asia, the
natural history of NAFLD in this region will likely change
overtime. That being said, the proportion of patients with
nonviral hepatitis-related HCC has already more than
doubled from 1991 to 2010 in Japan, suggesting that the
change is taking place.41

While cardiovascular disease remains the leading cause
of death in patients with NAFLD, the relative importance
of various complications depends on the severity of
NAFLD. In a multicentre cohort of 458 NAFLD patients
with F3-4 fibrosis from Spain, Cuba, Australia and Hong
Kong, liver complications accounted for half of the deaths
in F3 patients and all deaths in cirrhotic patients.42

Early reports from Japan suggest that almost half of the
patients with NASH-related HCC were noncirrhotic.43

Although this may be partly due to misclassification with
NASH-related cirrhosis counted as cryptogenic cirrhosis,
subsequent studies confirmed that noncirrhotic HCC ap-
peared to be more common in patients with NASH or idio-
pathic HCC than those with other liver diseases.44 This
means that the current recommendations to perform
HCC screening only in patients with NASH-related
cirrhosis will miss a significant proportion of NASH-
related HCC.2 However, given the low absolute incidence
of HCC in the noncirrhotic population, routine HCC
screening in all patients with NAFLD cannot be justified.
Future studies should better define HCC risk factors other
than cirrhosis in the NASH population.

The disease burden of NAFLD in Asia is not fully under-
stood. In a recent modelling study of eight countries, the
NASH population in China is projected to increase 48%
to 48 million cases from 2015 to 2030.45 Decompensated
cirrhosis and liver-related deaths secondary to NASH are
expected to double during the same period.

Nonobese NAFLD
Although NAFLD is conventionally associated with obesity,
7–19% of patients with NAFLD are found to have a BMI of
494 © 2019 Indian National Associa
<25 kg/m2 across multiple Asian and American studies
(Table 1), giving rise to the termnonobeseNAFLD.However,
it is important to bear inmind that BMI is an imperfect sur-
rogate for adiposity. According to theWorldHealthOrgani-
zation, obesity and overweight are the abnormal or excessive
fat accumulation thatmay impair health. BMI as a simple in-
dex of weight-for-height, thus, does not take into account
the body fat composition and distribution andmay be insuf-
ficient alone to classify obese patients.

In Asia, it is common to see the “metabolically obese”
phenotype, referring to individuals with a normal BMI
but increased rate of metabolic complications such as dia-
betes and impaired glucose tolerance. Asians are more
prone to central obesity, greater amount of visceral adipose
tissue, lower muscle mass, and increased insulin resistance
compared with their Western counterparts.46 In the Rot-
terdam study, waist circumference was suggested to be a
better adiposity marker than BMI in detecting overweight
in elderly population, to account for the diminished body
height and decreased fat-free mass during ageing.47

Whether NAFLD in nonobese patients has greater
severity and overall mortality still remains inconclusive. A
retrospective multicentre cohort study of 1090 patients
with NAFLD found more severe lobular inflammation
and higher overall mortality compared with the obese
group during a follow-up period of more than 12
years.48 On the other hand, a prospective cohort study of
307 patients with NAFLD from Hong Kong did not find
a significant difference in the rate of adverse events among
the two groups, after a median follow-up of 49 months.40

While the nonobese group had a lower median steatosis
grade and fibrosis stage, the nonobese and obese groups
had similar prevalence of NASH (44% vs 52%) and
advanced fibrosis (26% vs 28%).

Furthermore, a population study in Hong Kong showed
that nonobese patients with NAFLD had lower liver stiff-
ness and serum keratin-18 fragment levels than their obese
counterparts, suggesting that nonobese patients had less
severe liver fibrosis and were less likely to have NASH.29

It has been suggested but remains uncertain that the
rate of weight gain, changes in the waist circumference
and serum triglyceride, as well as reduced insulin sensi-
tivity may be related to new development of NAFLD in
nonobese people. On the other hand, lifestyle intervention
is effective in improving NAFLD in nonobese patients, and
such patients can often achieve improvement in hepatic
steatosis with relatively little weight reduction.49 More
research is still needed in understanding the occurrence
of NAFLD in patients with a BMI of <25 kg/m2, as well
as searching for better markers of adiposity.
CONCLUSIONS

Epidemiological studies suggest that at least a quarter of
the adult population in Asia has NAFLD, and there is
tion for Study of the Liver. Published by Elsevier B.V. All rights reserved.
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marked difference across regions and between urban and
rural areas. Because of westernization of lifestyle, the inci-
dence of NAFLD and NASH is increasing. While HCC and
cirrhotic complications from NASH remain uncommon,
they are on the rise and will be fuelled by the emergence
of childhood obesity in Asia. Nonobese NAFLD is more
common in Asia, likely due to a difference in the definition
of normal BMI and the tendency to develop central obesity.
Future studies should continue to monitor the magnitude
of NAFLD in Asia and define the best policy to control this
new epidemic.
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