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Abstract: Non-alcoholic liver disease(NAFLD) is a common liver disorder which is closely associated with insulin resistance and type 

2 diabetes mellitus and it is characterised by fat accumulation in the liver.The prevalence in diabetic population is found to be 20-40%. 

Studies have shown that NAFLD is strongly associated with severalmetabolic disordersand diseases, such as obesity, type 2 diabetes 

mellitus,and dyslipidemia. This review article aim to check the association of co-morbidities in non-alcoholic fatty liver among type 

2diabetes mellitus. NAFLD deserves particular attention given that NAFLD could be a risk factor for the development of metabolic 

syndrome, CVD, and CKD. 
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1. Introduction 
 

Non-alcoholic fatty liver disease (NAFLD) is an upcoming  

cause of chronic liver disease worldwide and is becoming a 

major health problem in current scenario. NAFLDis 

considered as a spectrum of liver conditions   from simple   

non-alcoholic steato hepatitis (NASH) to advanced hepatic 

fibrosis. In other wordsit is defined as a liver disorder which 

is accompanied  with insulin resistance and type 2 diabetes, 

and characterized by fatty accumulation in the liver.[1,2] 

 

Liver disease is one of the growing cause of death in type 2 

diabetes. In a population-based diabetes study, cirrhosis was 

found to be the fourth leading cause of death in diabetes 

related deaths. NAFLD is a clinicalpathologic disorder that 

is related to obesity, dyslipidemia, cardiovascular disease 

and type 2 diabetes[3-5]. 

 

The prevalence of nonalcoholic fatty liver, is greater in 

manyobesity-related disorders, and it has been shown that 

there is an increased  risk for NALFD of obese persons with 

a body-mass index (BMI) of a least 30 kg/m
2
. Type 2 

diabetes increases not only the risk of NAFLD but also the 

severity of the disease regardless of BMI .The prevalence of 

NAFLD in T2DM is approximately 50% in the US.In 

patients with T2DM and severe obesity 100 percent had at 

least mild steatosis, 50 percent had steatohepatitis and 19 

percent had cirrhosis. Insulin resistance and 

hyperinsulinemia are also related with NAFLD in subjects 

without T2DM. More over, patients with a history of T2DM 

are atincreased risk to develop NASH. 

Hypertriglyceridemia, without hypercholesterolemia,is also 

an important risk factor for NAFLD[6]. 

 

Although the exact pathogenesis of NAFLD is unknown, the 

prevailing hypothesis by is that several ―hits‖ are involved in 

causing progressive liver injury. Fromthe initial hit, macro 

vesicular steatosis results. Insulin resistance plays a 

important role in the net retention of lipids, particularly 

triglycerides, within the hepatocytes. Even though the 

mechanisms have not been completely elucidated, it is 

thought to result from decreased disposalof fatty acids due to 

impaired mitochondrial β-oxidation. The second hit is 

related to oxidative stress, it causes peroxidation of lipids in 

the hepatocyte membrane, cytokine production, and Fas 

ligand induction and is responsible for the progression from 

steatosisto NASH to cirrhosis. Bacterial toxins , 

overproduction of cytokines (especially tumor necrosis 

factor-α) , and alteration of hepatocyte ATP stores and 

cytochrome P450 Cyp2E1/Cyp4A enzyme activity  are also 

precipitating factor for disease progression and fibro genesis. 

The elevated serum leptinmay promote hepatic steatosis and 

steatohepatitis, correlate directly with severity of hepatic 

steatosis without inflammation or fibrosis .[7] 

 

2. Hypertension and NAFLD 
 

Essential hypertension is largely associated with metabolic 

syndrome; hyperinsulineamia being seen in up to 50% of 

non-obese patients with hypertension. Abdominal obesity 

which is central risk factor for the development of 

hypertension is also associated with insulin resistance and 

metabolic syndrome. A relationship between abnormal liver 

function test and hypertension was identified in a previous 

study and  found that up to15% of all male hypertensive 

patients had abnormal liver function test.[8]  A recent 

prospective study has confirmed a positive association 

between age, serum alpha glutamyl transferase and the 

following risk of hypertension.[9] But hypertension has been 

correlated  with the development of severe NAFLD in obese 

patients , hypertension and fatty liver have also being linked 

in the non-obese patients.[10] Another recent study shows 

that hypertensive patients have a greater extent of  

prevalence in NAFLD and it is independently associated 

with hypertension and blood pressure category.[11] 

 

3. Dyslipidaemia and hypertension 
 

The exact cause of NAFLD with dyslipidaemia is poorly 

sunderstood. Nevertheless, it can be justified that hepatic 

steatosis is a result of net hepatocellualr retension of lipids, 

especially in the form of triglycerides. From a liver centre 

point of view this imbalance results from abnormalities in 

one or more of the following four process :  

 Hepatic uptake of fatty acid , Lipoprotein and glucose 
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 De novo triglyceride synthesis 

 TG degradation and fatty acid beta oxidation  

 Lipoprotein secretion in the form of VLDL.[12] 

 

Dyslipidemia that is characterized by high triglyceride (TG) 

and low high-density lipoprotein cholesterol (HDL-C) levels 

predisposes patients to arthrosclerosis. [13] Almost  20–80% 

of NAFLD patients also have dyslipidemia.[14] A common 

change in the metabolic profile among patients with T2DM, 

MS, and obesity is an alteration of serum lipid levels 

(dyslipidemia),suggestingacloserelationshipbetweenT2DM, 

MS, and obesity and NAFLD. It has been shown that NASH 

significantly boosts the level of oxidized low-density 

lipoprotein cholesterol (LDL-C). High LDL-C is a well-

known risk factor for arthrosclerosis.[15] The most common 

form of dyslipidemia in NAFLD patients is atherogenic 

dyslipidemia, which is characterized by 

hypertriglyceridemia, low HDL-C levels, and high LDL-C 

levels.[16] Long-term dyslipidemia may increase the 

expression and activity of sterol regulatory element binding 

protein-1c, a transcription factor, which adversely affects the 

profiles of lipid and lipoprotein synthesis in the liver, 

including increased TG, LDL, and very low-density 

lipoprotein (VLDL) levels and decreased HDL-C 

levels.[17,18] There is a strong link between insulin 

resistance and metabolic dyslipidemia in T2DM. Insulin 

resistance facilitates the increase of free fatty acid (FFA) 

flux. The increased FFA level boosts TG and VLDL release 

as well as triggers oxidative stress and lipid peroxidation, all 

of which are  related with the development of 

NAFLD.[19,20] 

 

4. Obesity and NAFLD 
 

The reason for fat deposition in the liver among NAFLD 

remains unknown . However, adipose tissue releases 

adipocytes, which may bean important factor that increases 

liver fat content . Manifestation of the liver to free fatty 

acids may be another important factor and it could be due to 

dietary fat intake and release of free fatty acids, especially 

from abdominal adipose tissue [21,22]. Abdominal adipose 

tissue includes distinct anatomic depots,a subcutaneous fat 

depot and an intraabdominal fat depot, which can be divided 

into intraperitoneal and retroperitoneal depots . The 

intraperitoneal fat depot, also known as visceral fat, can be 

divided into mesenteric and omental depots [23]. 

Subcutaneous fat differs from visceral fat in that venous 

drainage from subcutaneous fat is directed into the systemic 

circulation, whereas venous drainage from visceral fat is 

directed into the portal vein. The metabolic products thus 

reach the liver directly and exercise a first-pass effect on 

liver metabolism . It has been hypothesized that visceral fat 

releases free fatty acids and adipokines and thereby exposes 

the liver to fat deposition [24,25]. Release from visceral fat 

of free fatty acids transported through the portal vein to the 

liver is promoted by an investigation conducted in a study. 

However, even in viscerally obese persons, more than 50–60 

percent of the delivery of free fatty acids to the liver comes 

from the systemic circulation [26]. 

 

 

 

 

Chronic kidney disease and NAFLD 

 

Currently, many studies have reported that metabolic 

syndrome and insulin resistance are associated with greater 

incidence in micro albuminuria and chronic kidney disease 

(CKD) [27-31]. CKD and NAFLD were connected to the 

cardiometabolic risk factors including metabolic syndrome 

and its individual elements [32-34]. Interrelations between 

NAFLD, insulin resistance, and metabolic syndrome 

increase the possibility that NAFLD can figure out the 

development and progression of CKD [35-38]. Because of 

study population heterogeneity, and differences in NAFLD 

diagnostic features, NAFLD severity, and CKD definition 

used, the reported prevalence and incidence of CKD are 

largely conflicting. However, most of the recent large 

population based andhospital based studies represent that the 

prevalence and incidence of CKD was greatly increase in 

subjects with NAFLD [39-44]. According to a current  

metaanalysis,NAFLD was connected with an raised 

prevalence and incidence of CKD and nonalcoholic 

steatohepatitis(NASH) was related with a higher 

prevalenceand incidence of CKD than simple steatosis 

independent of potential confounding factors including age, 

smoking, obesity, hypertension, and metabolic syndrome 

elements [45]. 

 

5. Conclusion  
 

The prevalence of non-alcoholic fatty liverdisease is 

continuously increasing around the world and NAFLD is 

becoming a pandemic disease in concert with the on-going 

epidemics of obesity, diabetes, and metabolic 

syndrome.NAFLD  is connected with a moderately rised risk 

for future CVD events among type 2 diabetic subjects, 

independent of classical risk factors, liver enzymes, and the 

presence of metabolic syndrome. Growing evidence 

suggests that NAFLD is associated with metabolic 

derangement and other systemic morbidities. moreover, 

currently  NAFLD has been identified as an independent risk 

factor for metabolic syndrome, type 2 diabetes mellitus, 

CVD, and CKD and the severity of NAFLD is associated 

with disease manifestations. NAFLD deserves particular 

attention given that NAFLD could be a risk factor for the 

development of metabolic syndrome, CVD, and CKD. 
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