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ABSTRACT: Nonalcoholic fatty liver disease (NAFLD) is one of the most common causes of chronic
liver disease. It encompasses a spectrum of conditions associated with lipid deposition in
hepatocytes. It ranges from steatosis (Simple fatty liver), to nonalcoholic steatohepatitis (NASH-fatty
changes with inflammation and hepatocellular injury or fibrosis), to advanced fibrosis and cirrhosis.
Studies suggest that although simple fatty liver is a benign condition, NASH can progress to fibrosis
and lead to end-stage liver disease. The disease is mostly silent and is often discovered through
incidentally elevated liver enzyme levels. It is strongly associated with obesity and insulin resistance
and is currently considered by many as the hepatic component of the metabolic syndrome. NASH
cirrhosis is now one of the leading indications for liver transplantation in the United States. Accurate
epidemiologic data in India is not available because of a lack of population-based studies and reliable
non-invasive screening tools. There is disagreement about the methods used to diagnose NASH, and
there is no clear consensus on the clinical implications of histologic changes. The prevalence of
NAFLD is affected by many factors, including genetics and environment and is therefore difficult to
define. In general, the risk of liver disease increases with the patient's body.
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INTRODUCTION: Non-alcoholic fatty liver disease (NAFLD) is a common condition characterised by
excess of fat in liver which ranges from simple steatosis to steatohepatitis, cirrhosis and
hepatocellular carcinoma (HCC) in the absence of excessive alcohol intake.[ll Metabolic syndrome and
conditions associated with it like diabetes, obesity and dyslipidemia are predisposing factors of
NAFLD.[21 NAFLD is becoming a major public health problem due to rising incidence of obesity and
type Il diabetes.[31 The overall prevalence of NAFLD is 15 to 40% in western countries while 9-40% in
Asian countries.[!] The data from Asian countries derived from various published series where there
was no uniformity in definition of NAFLD and population studied. NAFLD is a common cause of
chronic liver disease and liver transplantation in western countries.[4l Increasing incidence of NAFLD
has been well documented from Asian countries like Japan and China.l5! Diabetes mellitus (DM),
obesity, hyperinsulinemia are predisposing factors NAFLD. There is increase in incidence of DM,
obesity and insulin resistance in India in last two decades.[671 Hence it is logical to expect increase in
incidence of NAFLD in India. There is limited data on the prevalence of NAFLD from India.[89]
Therefore this study was planned to estimate the prevalence of NAFLD in general population.

The pathogenetic processes of nonalcoholic fatty liver disease (NAFLD) and its progression
are multifactorial and are influenced by both environmental and genetic factors.[9.10]

Although the mechanism is complex and incompletely understood, a 2-hit hypothesis has
been proposed(1l] in which the first hit involves an imbalance of fatty acid metabolism that leads to
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hepatic triglyceride accumulation (Steatosis). The second hit may be oxidative or metabolic stress

and dysregulated cytokine production resulting from efforts to compensate for altered lipid
homeostasis, leading to subsequent inflammation and fibrosis. Data show that hepatic mitochondrial
dysfunction is crucial to the pathogenesis of NAFLD.[12]

Nonalcoholic fatty liver disease (NAFLD) is one of the most common causes of chronic liver
disease. It encompasses a spectrum of conditions associated with lipid deposition in hepatocytes. It
ranges from steatosis (Simple fatty liver), to nonalcoholic steatohepatitis (NASH-fatty changes with
inflammation and hepatocellular injury or fibrosis), to advanced fibrosis and cirrhosis. Studies
suggest that although simple fatty liver is a benign condition, NASH can progress to fibrosis and lead
to end-stage liver disease. The disease is mostly silent and is often discovered through incidentally
elevated liver enzyme levels.[13] It is strongly associated with obesity and insulin resistance and is
currently considered by many as the hepatic component of the metabolic syndrome. NASH cirrhosis
is now one of the leading indications for liver transplantation in the United States. Accurate
epidemiologic data in India is not available because of a lack of population-based studies and reliable
noninvasive screening tools. There is disagreement about the methods used to diagnose NASH, and
there is no clear consensus on the clinical implications of histologic change.l[14] The prevalence of
NAFLD is affected by many factors, including genetics and environment and is therefore difficult to
define. In general, the risk of liver disease increases with the patient's body mass.

The metabolic syndrome is not an absolute risk indicator, because it does not contain many of
the factors that determine absolute risk, for example, age, sex, cigarette smoking, and low-density
lipoprotein cholesterol levels.[15] Nonetheless, patients with the metabolic syndrome are at twice the
risk of developing CVD over the next 5 to 10 years as individuals without the syndrome. The risk over
a lifetime undoubtedly is even higher. Furthermore, the metabolic syndrome confers a 5-fold increase
in risk for type 2 diabetes mellitus. The most widely recognized of the metabolic risk factors are
atherogenic dyslipidemia, elevated blood pressure, and elevated plasma glucose. In addition, persons
with these characteristics commonly manifest a prothrombotic state and a proinflammatory state.

A number of studies suggest that postprandial or post-load glucose and postprandial
triglyceride concentrations are more strongly associated with some of the CVD risk factors and
mortality than the respective fasting values.[16-18] They debate the causal role of postprandial glucose
in relation to CVD,[19] versus simply reflecting the underlying metabolic abnormalities in for example
lipid metabolism. It has also been suggested that the relation between hyperglycemia and CVD is
mediated by oxidative stress.[20]

OBJECTIVES: To estimate the prevalence of non-alcoholic fatty liver disease (NAFLD) by
ultrasonography, and to correlate NAFLD with coronary artery disease (CAD) and coronary risk
factors in a group of Indian type 2 diabetics.

METHODOLOGY: Consecutive patients of type 2 diabetes were recruited. History and physical
examination were recorded.

Laboratory investigations included fasting blood glucose, liver function tests, lipid profile and
glycated haemoglobin. NAFLD was diagnosed on the basis of ultrasound assessment of the liver.

RESULTS: The study group of Type 2 diabetic patients (n=109) was divided into a NAFLD group
(n=64) and a non-NAFLD group (n=45). The prevalence of NAFLD was 65%.
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CAD was more prevalent in the NAFLD subgroup (15%) compared to the non-NAFLD
subgroup (13%). The NAFLD subgroup had higher prevalence of hypertension, smoking, obesity
(Measured by BMI), central obesity (Measured by waist circumference and waist hip ratio), higher
HbAlc, higher triglyceride levels and lower HDL levels.

Using the Mann-Whitney test, it was found that BMI (p=0.022) correlated statistically to
NAFLD, metabolic syndrome and CAD.

DISCUSSION: A total of 109 patients (64 men and 45 women) with type 2 diabetes were included.
The prevalence of NAFLD was 65%, with men having a higher prevalence (56.3%) as compared to
women (43.7%). Fatty liver showed a bimodal peak with a male predominance.

More than half of the study population was obese and dyslipidemic, as almost 53.5% and
57.9% had BMI>25kg/m2 and serum triglycerides >150 mg/dl, respectively. The prevalence of
obesity (BMI>25kg/m2) in patients with NAFLD was 53.5%, as compared to 46.5% in non-NAFLD
patients. CAD was more prevalent in the NAFLD subgroup (15%) as compared to the non-NAFLD
subgroup (13%).

On analyzing the risk factors for CAD, the NAFLD subgroup had a higher prevalence of
hypertension, smoking, obesity (Measured by BMI), central obesity (Measured by waist
circumference and WHR), higher HbA1c and triglyceride levels and lower HDL level.

Using a cut off level of HbA1c>7% as a measure for poor control, 89% in the non-NAFLD
subgroup and 85% in the NAFLD group had poor glycaemic control (Odds ratio=0.87). Metabolic
syndrome, as defined by IDF (2005) criteria, was present in 65% of the study group.

The NCEP, ATP III definition of the metabolic syndrome is based on simple clinical and
biochemical parameters, while other available definitions of the metabolic syndrome include
measures which are expensive and difficult to measure in developing countries.

There is increasing belief that NCEP, ATP III definition of the metabolic syndrome is not
optimal for the identification of risks for T2DM or CHD, and does not identify the metabolic syndrome
correctly in South Asians. Most important limitation is that the internationally accepted cut-off points
of waist circumference (men >102 cm, and women, >88 cm) for diagnosis of abdominal obesity are
not applicable for South Asians. This is supported by our recent data that show that waist
circumference levels of >90 cm and >80 cm for men and women, respectively, were associated with
high odds ratios for the presence of cardiovascular risk factor(s).[21-22]

Recently, International Diabetes Federation (IDF) recommended a new definition of the
metabolic syndrome. This definition included three major modifications as compared to NCEP, ATP
[1I definition.(23]

Prevalence of the metabolic syndrome was significantly higher in the NAFLD subgroup, as
compared to those who did not have NAFLD (61.9% vs. 13.2%). Mean values of liver enzymes (AST
and ALT) were higher in the NAFLD subgroup. Patients with higher degree of liver steatosis disease
had poorer glycaemic control and greater derangements in lipid profile. However, the metabolic
syndrome was equally present in both subgroups. Liver enzymes were shigher in higher degrees of
NAFLD (p=0.156). In the study done by A.K Agarwal et al, it was found that hypertension (p = 0.013),
LDL cholesterol (p = 0.049), microalbuminuria (p =0.034) and NAFLD (p = 0.016) were independent
predictors of CAD.

A number of studies have found a positive relationship between hyperinsulinaemia, abnormal
glucose tolerance, and NAFLD.[241 Mishra et al found the prevalence of metabolic syndrome and
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NAFLD to be 24% and 14.8%, respectively, in non-alcoholic North Indian men. In a study by Mohan et
al the prevalence of NAFLD (54.5%) was significantly higher in patients with diabetes compared to
those with pre-diabetes (IGT or IFG) (33%), isolated IGT (32.4%), isolated IFG (27.3%) and normal
glucose tolerance (NGT) (22.5%). Also in this study, it was found the prevalence of most cardio-
metabolic risk factors was significantly higher in NAFLD patients. Gupta et al found that mild,
moderate, and severe NAFLD was present in 65.5%, 12.5%, and 9.35% of otherwise asymptomatic
type 2 diabetics, respectively. Prashanth et al found a high prevalence of NAFLD and NASH in type 2
diabetics which increased with multiple components of the metabolic syndrome. Banerjee et al
observed that, on histology, only fatty change was present in 43%, NASH in 40% and more advanced
disease in 23%.[25-26]

In our study, the prevalence of NAFLD, as detected by ultrasound, was 65% which is
comparable with the prevalence found in other studies (Gupta et al, Prashanth et al, Banerjee et al).
As seen in other studies, mean total cholesterol and LDL levels did not correlate with NAFLD;
however there was a significant correlation with high triglyceride and low HDL levels. Kessler et al
showed that the prevalence of NAFLD, as diagnosed by ultrasound, was significantly higher in
patients with acute myocardial infarction compared with that found in the general population;

moreover, NAFLD was associated with greater severity of coronary artery disease independent of
age, sex and body mass index.[27-28]

A limitation of our study is that the diagnosis of NAFLD was based on ultrasonography and
was not confirmed by liver biopsy. Ultrasonography is by far the commonest method of diagnosing
NAFLD in clinical practice and has very good sensitivity and specificity. The sensitivity and specificity
of ultrasound for detecting hepatic steatosis varies from 60 to 94% and 88 to 95%, respectively.

Studies suggest that liver biopsy is seldom necessary to diagnose NAFLD:
e Central obesity has been made a mandatory variable,
o The cut-offs of waist circumference have been lowered (male, 94cm; female, 80cm), and for
south Asians: (Male, 90cm; female, 80cm),
e (Cut-off level for fasting plasma glucose has been lowered to 100mg/dl.

According to a recent study on south Indians, the prevalence of the metabolic syndrome (%)
was estimated to be 23.2, 18.3 and 25.8 according to the WHO, ATPIIl and IDF definitions
respectively.

Prevalence of the metabolic syndrome was significantly higher in the NAFLD subgroup, as
compared to those who did not have NAFLD (61.9% vs. 13.2%). Mean values of liver enzymes (AST
and ALT) were higher in the NAFLD subgroup. Patients with higher degree of liver steatosis disease
had poorer glycaemic control and greater derangements in lipid profile. However, the metabolic
syndrome was equally present in both subgroups. Liver enzymes were shigher in higher degrees of
NAFLD (p=0.156). In the study done by A.K Agarwal et al, it was found that hypertension (p=0.013),
LDL cholesterol (p=0.049), microalbuminuria (p=0.034) and NAFLD (p=0.016) were independent
predictors of CAD.

Is NAFLD a new risk factor for cardiovascular disease? A significant number of studies have
related, in several forms, the NAFLD with cardiovascular disease. Nevertheless, limitations mainly
related to design, sample and method of diagnosing, makes it hard to have a definitive conclusion.
Prognostic studies showed significantly increased mortality in patients with NAFLD compared to the
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general population. In these studies, cardiovascular disease was the leading or at least the second

leading cause of death, featuring an increased risk of death from cardiovascular disease in patients
with NAFLD. However, most of these patients had overweight or obesity, impaired fasting glucose or
impaired glucose tolerance or diabetes, hypertension and metabolic syndrome.[29-35]
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