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INTRODUCTION:
The term NAFLD is used to describe a spectrum of liver diseases 
ranging from simple steatosis to steatohepatitis in the absence of 
signicant alcohol intake which can result in cirrhosis and 

1hepatocellular carcinoma. . Abnormal deposition of triglycerides in 
2hepatocytes is the basic pathology in NAFLD.  Central obesity, type 2 

diabetes mellitus, hypertension and dyslipidemia are the main risk 
3factors of NAFLD.

NAFLD is now the most common chronic liver disease in many 
4,5developed countries and is closely associated with obesity and 

6,7cardiovascular disease and is one of the leading cause of liver 
transplantation. Furthermore, NAFLD is expected to become an even 
more serious public health issue because of the increasing prevalenc  

8,9,10of obesity and aging . Metabolic syndrome (Mets) is a cluster of 
metabolic abnormalities that is a precursor to cardiovascular disease 
and predicts the risk of type 2 diabetes mellitus, and patients with 

11-13NAFLD have a higher rate of MetS than those without NAFLD Both 
MetS and NAFLD involve interactions of adipokines, cytokines, 
inammatory factors and insulin resistance, and some researchers 
have proposed that NAFLD can be regarded as a hepatic manifestation 

21of MetS . The increasing prevalence of NAFLD, specically non-
alcoholicsteatohepatitis (NASH) with brosis, is concerning, because 
patients appear to experience higher mortality from liver-related and 
non-liver-related causes compared with the general population.

AIMS AND OBJECTIVES: 
The aim of the study is to evaluate clinical prole of young patients 
having non-alcoholic fatty liver disease and nd the prevalence of 
metabolic syndrome in patients having NAFLD.

THE METABOLIC SYNDROME
The metabolic syndrome (syndrome X, insulin resistance syndrome) 
consists of a constellation of metabolic abnormalities that confer 
increased risk of cardiovascular disease (CVD) and diabetes mellitus.. 
The major features of the metabolic syndrome include central obesity, 
hypertriglyceridemia, low levels of high-density lipoprotein (HDL) 

22cholesterol, hyperglycaemia, and hypertension.(NCEP:ATP3 2001 )

Patients with metabolic syndrome frequently have an increase in fat 
.23(triglyceride) accumulation in the liver and hepatic insulin resistance  

This increase in liver fat, which is associated with insulin resistance but 
not with other known causes of steatosis (e.g., alcohol, viruses, drugs), 
is called non-alcoholic fatty liver disease (NAFLD). The liver is the 
site of production of two of the key components of metabolic 
syndrome, fasting plasma glucose and VLDL, which contains most of 
the triglycerides present in serum. In patients with NAFLD, the ability 
of insulin to normally suppress production of glucose and VLDL is 

24impaired.  

PATHOGENESIS OF NAFLD:
The mechanisms underlying the pathogenesis and progression of 
NAFLD are not entirely clear. The best-understood mechanisms 

26pertain to hepatic steatosis . This is proven to result when hepatocyte 
mechanisms for triglyceride synthesis (e.g., lipid uptake and de novo 
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ABSTRACT
The term NAFLD is used to describe a spectrum of liver diseases ranging from simple steatosis to steatohepatitis in the absence of signicant 
alcohol intake which can result in cirrhosis and hepatocellular carcinoma.1. Abnormal deposition of triglycerides in hepatocytes is the basic 
pathology in NAFLD.2 Central obesity, type 2 diabetes mellitus, hypertension and dyslipidemia are the main risk factors of NAFLD.Non-alcoholic 

fatty liver disease (NAFLD) is closely associated with obesity, insulin resistance, and dyslipidaemia, and comprises non-alcoholic fatty liver 

(NAFL) and  less commonly, non-alcoholic steatohepatitis (NASH), which can progress to brosis, cirrhosis, and hepatocellular carcinoma. 

Patients with NASH have an increased risk of death from cardiovascular disease, non-hepatic malignancies, and cirrhosis, which may be 
complicated by hepatocellular cancer.Excessive accumulation of hepatic triacylglycerol (TAG) stores (steatosis) results from a combination of 
increased delivery of non-esteried fatty acids from uncontrolled lipolysis in adipose tissue, increased de novo lipogenesis from carbohydrates, and 
increased delivery of diet derived free fatty acids (FFAs).Weight loss through diet and exercise remains the cornerstone of optimal management . 
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lipogenesis) overwhelm mechanisms for triglyceride disposal (e.g., 
degradative metabolism and lipoprotein export), leading to 
accumulation of fat (i.e., triglyceride) within hepatocytes. Obesity 
stimulates hepatocyte triglyceride accumulation by altering the 
intestinal microbiota to enhance both energy harvest from dietary 
sources and intestinal permeability. Reduced intestinal barrier function 
increases hepatic exposure to gut-derived products, which stimulate 
liver cells to generate inammatory mediators that inhibit insulin 
actions. Obese adipose depots also produce excessive soluble factors 
(adipokines) that inhibit tissue insulin sensitivity. Insulin resistance 
promotes hyperglycaemia. This drives the pancreas to produce more 
insulin to maintain glucose homeostasis. However, hyperinsulinemia 
also promotes lipid uptake, fat synthesis, and fat storage. The net result 
is hepatic triglyceride accumulation (i.e., steatosis). Triglyceride per se 
is not hepatotoxic. However, its precursors (e.g., fatty acids and 
diacylglycerols) and metabolic by-products (e.g., reactive oxygen 
species) may damage hepatocytes, leading to hepatocyte lipotoxicity. 
Lipotoxicity also triggers the generation of other factors (e.g., 
inammatory cytokines, hormonal mediators) that deregulate systems 
that normally maintain hepatocyte viability. The net result is increased 
hepatocyte death. Dying hepatocytes, in turn, release various factors 
that trigger wound healing responses that aim to replace (regenerate) 
lost hepatocytes. Such repair involves transient expansion of other cell 
types, such as myobroblasts and progenitor cells, that make and 
degrade matrix, remodel the vasculature, and generate replacement 
hepatocytes, as well as the recruitment of immune cells that release 
factors that modulate liver injury and repair. NASH is the morphologic 
manifestation of lipotoxicity and resultant wound healing responses

METHODS AND MATERIALS
Source of data: The cases of the study were taken from the patients 
who were admitted in the department of general medicine in 
Shardaben hospital and V.S.Hospital.

Duration of study:August 2018 to September 2020
Inclusion criteria:
Ÿ All the patients with age between 18-45 years.
Ÿ All the patients with fatty liver on routine ultrasonography 

ndings.

EXCLUSION CRITERIA:
Ÿ History of signicant alcohol consumption
Ÿ Viral hepatitis
Ÿ Autoimmune hepatitis
Ÿ Metabolic diseases (e.g. hemochromatosis, Wilson, alpha 1-

antitrypsin deciency) and Hepatotoxic medication (e.g. 
amiodarone, corticosteroids, methotrexate, tamoxifene etc.)

OBSERVATION AND DISCUSSION
TABLE:1    Age distribution of patients studied

In our study max no of patients were from age group 31-40 years(46%).

TABLE: 2 Gender distribution of patients studied

In our study there were 25 male patients and 25 females patients. 

TABLE:3    Waist Circumference (cms) of patients studied

In our study,there were 14 male patients whose waist circumference 
was more than 90cm and 18 female patients whose waist 
circumference was more than 80cm.So in total there were 32 
patients(64%) who had abnormal waist circumferences making our 
results consistent with Marchesini et al and Uchil et al study results. 
Our results are suggestive that there is signicant correlation between 
raised waist circumference and NAFLD.

TABLE:4   BODY MASS INDEX of patients studied
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Age 
Group

GENDER Total
Female % Male %

18 – 30 10 52.63% 9 47.37% 19
31 – 40 9 39.13% 14 60.87% 23

>40 6 75.00% 2 25.00% 8
Total 25 50.00% 25 50.00% 50

Gender Present Study Marchesini et al study
Female 25 (50.00%) 52 (82.89%)
Male 25 (50.00%) 252 (17.11%)
Total 50 (100.00%) 304 (100.00%)

Waist 
Circumferences

N % p 
value

MARCHESINI 
et al(n=43)

p 
value

Uchil 
et al

(n=225)

p 
value

Normal 23 46.00% 0.047 43% <0.00
1

53% <0.05

Abnormal 27 54.00% 57% 47%

Total 50 100.00% 100% 100%

BMI 
Classification

N p value Marchesini et al P value

Underweight 5 (10.00%) 0.029 0 (0.00%) 0.034
Normal Weight 18 (36.00%) 68 (22.00%)

Over Weight 10 (20.00%) 161 (53.00%)
Obese 17 (34.00%) 75 (25.00%)
Total 50 (100.00%) 304 (100.00%)
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Inour study, 5 patients were found to be underweight, 18 patients had 
normal weight,10 patient were having overweight and 17 patients were 
obese. So there were 27 patients who were either overweight or obese. 
Among 27 patients who were obese or overweight, 19 patients were 
having metabolic syndrome which is indicative of signicant 
correlation between obesity and MetS. Our study results are similar to 
Marchesini et al (2003) study results as they also found that more than 
half of the study population were either overweight or obese.

TABLE:5   Blood pressure of patients studied

In our study of 50 young adults, 27 patients had normal blood pressure 
and 23 had blood pressures above 130/85mmHg.Our ndings are 
similar to Uchil et al but are inconsistent with MARCHESINI et al 
study.

TABLE:6   Fasting blood sugar of the patients studied

In our study of study of 50 patients, 33patients(66%) had their fasting 
blood sugar above 100mg/dl and 17 patients had them less than 
100mg/dl making our study ndings consistent with to Marchesini et al 
and Uchil et al study results.

TABLE:7 Prevalence of diabetes(HBA1C and FBS) of the patients 
studied

Considering HBA1C and FBS>126mg/dl as the criteria to classify the 
patients as diabetics, 14 patients(28%) were having diabetes according 
to our study.

TABLE:8   S.Triglycerides of the patients studied

In our study of 50 patients, 28 patients (56%) had abnormal 
S.Triglyceridelevels and 22 patients had normal S.triglyceride levels.

TABLE:9   S.HDL of the patients studied

In our study of 50 patients, 33 patients(66%) had abnormal S.HDL 
levels and 17 patients had normal S.HDL levels making our ndings 
were consistent with MARCHESINI et al study. Our study is 
suggestive that low S.HDL levels are consistent with NAFLD.  
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Blood Pressure N % MARCHESINI et 
al(n=43)

Uchil et 
al(n=225

Normal(<130/85) 27 54.00% 47% 72%
Abnormal

(>130/85mmHg)
23 46.00% 53% 28%

Total 50 100.00% 100% 100%

FBS N % p 
value

MARCH
ESINI et 
al(n=43)

p 
value

Uchil et al
(n=225)

p 
value

Normal
(<100mg/dl)

17 34.00% 0.024 40% 0.004 28% <0.05

Abnormal
(>100mg/dl)

33 66.00% 60% 72%

Total 50 100.00
%

100% 100%

HBA1C No of patients % FBS No of patients %
Ÿ <6 21 42 <126mg/dl 36 72
Ÿ 6-6.5 15 30 >126mg/dl 14 28
Ÿ >6.5 14 28 50 100

S.Triglyceride N % MARCHESINI et 
al(n=43)

Uchil et 
al(n=225

Normal(<150mg/dl) 22 44.00% 42% 56%
Abnormal(>150mg/dl) 28 56.00% 58% 44%

Total 50 100.00% 100% 100%

S.HDL N % p 
value

MARCHESINI et 
al(n=43)

p 
value

Normal(>40mg/dl) 17 34.00% 0.024 43% 0.019
Abnormal

(<40mg/dl)
33 66.00% 57%

Total 50 100.00% 100%
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TABLE:10 Comparing parameters of metabolic syndrome with 
NAFLD

TABLE:11  Comparison of Metabolic syndrome with NAFLD

In our study the prevalence of metabolic syndrome among NAFLD 
was 64% (32/50patients). The prevalence in MARCHESINI et al study 
was 53% and in Uchil et al was 47%.Considering these, there is 
signicant correlation between the prevalence of metabolic syndrome 
and NAFLD and our ndings are consistent with MARCHESINI et al 
and Uchil et al studies.

RESULT:
Ÿ A total of 50 patients having fatty liver on ultrasonography were 

enrolled for the study which included 25 males (50%) and 25 
females(50%).

Ÿ Maximum number of patients were from age group 31-40(46%).
Ÿ In our study,the number of patients having increased waist 

circumference was 27(54%),having high blood pressure were                   
23 patients(46%), 33(66%)patients were having high fasting 
blood sugar,28(56%)patients having high S.Triglycerides, and 
low S.Hdl was seen in 33(66%) patients.

Ÿ A total of 27 patients (54%) were either overweight or obese and a        
14 patients (28%) were having diabetes.

Ÿ In our study, out of 50 patients 32 patients (64%) were having 
Metabolic Syndrome.

Ÿ Among the 27 overweight and obese patients we found the 
prevalence of metabolic syndrome was seen in 19 patients (70%).

Ÿ Our results were found to be consistent with the results of 
MARCHESINI et al and Uchil et al studies proving the increasing 
prevalence of metabolic syndrome in patients of NAFLD.

                                                                                                        
CONCLUSION:
The relationship between NAFLD and MetS is complex and may be bi-
directionally associated and NAFLD is strongly associated with the 
components of MetS and the prevalence of MetS is higher in patients 
with NAFLD.

Considering insulin resistance playing a critical role in the 
pathogenesis of NAFLD and MetS, it seems that NAFLD is the hepatic 
manifestation of  MetS.

As obesity is having signicant correlation with NAFLD & metabolic 
syndrome, dietary and lifestyle modications must be taken to prevent 
and cure this epidemic of non-communicable disease. 

USG evidence of fatty liver should be taken seriously as a predictor of 
MetS and NAFLD on USG should alert us of preventing MetS. So all 
measures should be undertaken in preventing it.

So screening for NAFLD should be performed in individuals who are 
either obese,diabetic or having MetS.

NAFLD is the object of signicant scientic and clinical interest which 
is going to increase in the following years and thus further large scale 
prospective studies are needed to support these correlation of NAFLD 
and MetS.    
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Patients having NAFLD Number of 
patients

% MARCHESIN
I et al(n=43)

Uchil et 
al(n=225)

Waist circumference 
>90cm in males and 
>80cm in females

27 54 57% 47%

Fbs>100 33 66 60% 72%
S.Triglycerides>150 28 56 58% 44%

S.Hdl<40 32 64 57% 30%
Blood pressure>135/80 23 46 53% 28%

Patients having NAFLD Prevelance of metabolic 
syndrome

P value

MY STUDY(n=50) 64% 0.047
MARCHESINI et 

al(n=43)
53% <0.0001

Uchil et al(n=225) 47% <0.05
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