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Abstract:  
Background: Non Alcoholic Fatty Liver Disease (NAFLD) is characterized by fatty infiltration of the liver, 
mostly in the form of triglycerides (TG), which exceeds 5% of the liver weight. NAFLD is strongly associated 
with Insulin Resistance(IR). Patients with NAFLD also having type 2 diabetes carry added risk of progressive 
forms of the disease particularly cirrhosis. They also have poor glycemic control owing to IR. So it is logical to 
identifying the patients with diabetes having NAFLD could estimates the future risk and help in prevention of 
chronic liver disease and delaying the progression to NASH and cirrhosis and various complications of Diabetes.  
Methods: This was a cross sectional observational study conducted in department of medicine, JLNMCH 
Bhagalpur. Study duration is Two years. in which 100 cases of diabetes were taken who satisfied inclusion and 
exclusion criteria. Abdominal USG was used for evidence of fatty liver and it’s grading and fasting serum levels 
of insulin (FIL) and fasting blood sugar(FBS) were used to calculate HOMA IR value to find presence of IR.  
Conclusion: Given the high prevalence of NAFLD in patients with diabetes, the possibility of NAFLD should be 
suspected in all of them. These patients with NAFLD have high propensity of IR than Non NAFLD patients, so 
are at higher risk of developing complications of diabetes, NASH and cirrhosis. Also obese diabetic patients have 
higher incidence of NAFLD and IR as compared to non-obese patients. It seems reasonable to expect that early 
diagnosis of NAFLD and early intervention with strict glycemic control and weight loss would prevent 
complications.  
Keywords: NAFLD, Cirrhosis, Diabetes. 
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Introduction 

Type 2 diabetes mellitus (T2DM) has emerged as 
a pandemic and India, with >60 million people 
with diabetes, has the second largest diabetic king-
dom in terms of population of the world. The pro-
jection shows that this number will increase to 100 
million by 2030 (>90% T2DM). [1] Recent data 
increasingly support a complex interplay between 
diabetes mellitus and the pathologically defined 
nonalcoholic fatty liver disease (NAFLD). Alt-
hough the association of diabetes and NAFLD is 
likely to be the result of a “common soil, through 
interrelated metabolic pathways currently only 
Partly understood, type 2 diabetes predicts the de-
velopment of NAFLD and vice versa and each 
condition may serve as a progression factor for the 
other, in addition diabetes appears to accelerate 
the progression of NAFLD to nonalcoholic stea-
tohepatitis (NASH), defined by the presence of 
necroinflammation, with varying degrees of liver 
fibrosis. There is a strong relationship between 
hepatic TG content and IR. NAFLD is associated 
with IR [2,3]. Epidemiological studies suggest the 
prevalence of NAFLD to be around 9-32% in gen-
eral Indian population, with a higher incidence 

amongst overweight/obese and diabetic/ predia-
betic patients. [5] Prevalence of NAFLD in type 2 
diabetes patients (India) varies from 12.5% to 
87.5%. [4,5] Although cardiovascular disease is 
the major cause of excess morbidity and mortality 
in type 2 diabetes, liver failure may also be a 
threat to patients with type 2 diabetes NAFLD. 
Therefore, it is important for physicians to be 
aware of the high likelihood that their patients 
with type 2 diabetes have NAFLD, as this is an-
other potential complication that requires atten-
tion. Another important fact is-diabetes is associ-
ated with metabolic syndrome, and both of these 
have greater incidence of NAFLD, more over per-
sons with NAFLD have Insulin resistance and pa-
tients of NAFLD with diabetes, due to insulin re-
sistance supposed to have hyperglycemia rela-
tively refractory to OHA leading to increased re-
quirement of dose of OHA’s and thus predisposes 
to greater risk of side effects. 

Material and Methods 

With the study design of observational cross 
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sectional study conducted at the department of 
General Medicine, Jawaharlal Nehru Medical 
College and Hospital Bhagalpur, Bihar. Study du-
ration is Two years. on 100 patients with diabetes 
and who were willing to take part in the study and 
gave a written informed consent and who satisfied 
the inclusion and exclusion criteria.  

Inclusion Criteria  

Adults (>21yrs) with type 2 diabetes who are pre-
viously diagnosed to have DM type2 and cur-
rently on dietary glycemic control or currently on 
oral hypoglycemic agents (OHA‘s) or newly di-
agnosed DM type 2 according to International Di-
abetes Federation Criteria [6] 

Exclusion Criteria  

Known cases of alcoholic liver disease or history 
of significant alcohol consumption (They should 
have a weekly alcohol intake of More than 21 
drinks or >210gm alcohol for men and more than 
14 drinks or >140gm alcohol for women.) Known 
or newly diagnosed cases of infective hepatitis 
and parasitic infections damaging liver cells. 
Cases with family history of liver dysfunction or 
liver cancers. 
Cases with history of consumption of hepatotoxic 
drugs or chemicals. 
• All type 1 Diabetics. Patients with Multi Or-

gan Dysfunction Syndrome. 

• Patients on Injectable Insulin Preparation. In 
each patient selected, history, anthropomet-
ric measurements and clinical findings were 
recorded and relevant investigations were 
carried out. 

Insulin resistance (HOMA IR) was calculated by 
estimating Fasting insulin levels (FIL) and Fast-
ing blood sugar levels by simultaneously with-
drawn blood sample after overnight fasting of at 
least 8 hours. Insulin resistance was calculated 
using HOMA – IR (Homeostatic Model Assess-
ment Insulin Resistance). And its correlation with 
NAFLD was assessed 

The normal plasma fasting insulin levels taken as 
< 25 mIU/ L. [7] The cut off values of HOMA IR 

taken as 1.45(+1.34) [8] in normal healthy indi-
viduals and other associated blood tests were per-
formed. Modified NCEP: ATP III and IDF crite-
ria for the diagnosis of metabolic syndrome is 
used for defining abnormal lipid profile (TG, 
HDL), waist circumference, blood pressure, fast-
ing plasma glucose and obesity. Abdominal Ultra-
sonography was done to detect fatty liver and sim-
ultaneous grading of fatty liver was done at the 
same time by same radiologist in each study sub-
ject and finally study subjects were divided in to 
2 groups (NAFLD group and Non NAFLD group) 
and comparisons made between the 2 groups on 
various parameters. 

Results 

We studied total 100 cases of type 2 diabetes in 
the study period including 47 males and 53 fe-
males. The ratio of males to females in both 
groups (NAFLD and Non NAFLD) were not sig-
nificant (x2=0.02; p>0.05) hence comparable. 
Prevalence of NAFLD was 56% in our study with 
slight female preponderance (56.6%). We included 
subjects of age groups ranging from >21 years to 
70 years with mean age of 49.75 ± 11.681. Mean 
age of cases with NAFLD was 50.66±11.68 and 
mean age of cases without NAFLD was 
48.59±11.45.(x2=1.9;p>0.05). Highest preva-
lence of NAFLD (70.6%) was found in age group 
61-70 Years. (n=12 out of total 17 cases). 

Total 49 cases (49%) found with Insulin 
resistance. Highest prevalence of IR was found in 
age group 61- 70 Years (64.70%)(n=11,out of 17 
cases). 

Gender wise distribution of NAFLD 

The prevalence of NAFLD among males was 
55.30% and among females was 56.60%. The chi 
square value was 0.02 with p value >0.05 and 
there was no significant difference in NAFLD 
between the genders in both the groups. 
Prevalence  of  IR  among  males  was  42.55%  
and 54.71% among females.  The  chi square  
value  was 1.46 with p value >0.05 and there was 
no significant difference in IR between the 
genders. 

 
Table 1: Gender wise distribution of NAFLD with IR 

Gender NAFLD with IR Present (n=33) NAFLD with IR Absent (n=23) Total 
Male 12 (40.8%) 14 (53%) 26 
Female 21 (59.2%) 09 (47%) 30 
Total 33(100%) 23(100%) 56 

 
The Odds of NAFLD among males with IR is 1.39 higher as compare to males without IR, however this is 
not found statistically significant(p-0.79) 
However, Odds of NAFLD among females with IR is 4.37 higher as compare to females without IR with 
(p- 0.022) which is found statistically significant. (Table no.1) 
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Table 2: Comparison of insulin resistance between NAFLD and non NAFLD group. 
Insulin Resistance Cases with NAFLD (n=56) Cases without NAFLD(n=44) Total 
Present 33 (58.9%) 16 (36.4%) 49 
Absent 23 (41.1 %) 28 (63.6 %) 51 
Total 56 (100%) 44 (100%) 100 

c2=4.15; p<0.05 

Among the 56 cases of NAFLD, insulin resistance was present in 33(58.9%) cases as compared to cases 
without NAFLD where insulin resistance was present in 16(36.4%) cases. The Odds ratio-2.51, chi square 
value was 4.15 with a p value of <0.05 that was significant.(Table no.2) mean BMI, waist circumference, TG, 
FBS, fasting insulin level & homa IR between NAFLD and non NAFLD group 

Table 3: Comparison  
Variables Cases with NAFLD (n=56) Cases without NAFLD (n=44) Significance 
BMI(Kg/mtr2) 24.83±2.42 22.41±2.16 t=4.08 

p<0.001 
WC(Cm) 95.11±12.46 85.84±9.86 T=4.04 

P<0.001 
TG(mg/dl) 180.07±51.35 139.09±39.27 t=4.38 

p,0.001 
FBS(mg/dl) 176.13±66.79 134.8±34.41 t = 3.73 

p<0.001 
Fasting Insulin Lev-
els (mIU/L) 

13.59±15.42 6.79±4.49 t = 2.83 
p<0.001 

HOMA IR 5.33±5.21 2.37±1.94 t = 3.58 
p<0.001 

 
The mean BMI,WC,TG,FBS, Fasting insulin level and HOMA IR values were higher in NAFLD group than 
Non NAFLD group (t= 4.08,4.04,4.38,3.73,2.83,3.58) respectively with p value <0.001 that was highly sig-
nificant.(Table no.3) 
 

Table 4: Comparison of mean ast and alt levels between NAFLD and non NAFLD group. 
Variables Cases with NAFLD (n=56) Cases without NAFLD(n=44) Significance 
AST(IU/L) 51.35±35.21 37.64±23.02 t=2.23 

p<0.05 
ALT(IU/L) 53.6±30.35 41.67±22.14 t=2.19 

P<0.05 
 
The mean AST and ALT levels were higher in NAFLD group than Non NAFLD group with (t= 
2.23,2.19) respectively with p value <0.05 that was statistically significant. (Table no.4) 
 

Table 5: Observations based on grading of NAFLD 
Grade NAFLD Cases Percentage 
1 36 64.28% 
2 16 28.57% 
3 4 7.1% 

 
Majority of cases with NAFLD were grade 1(64.28%) followed by grade 2(28.57%) and 7.1% cases 
were grade 3 fatty liver. (Table no.5) 
 

Table 6: Comparison of complications of diabetes between NAFLD and non NAFLD group 
Complications Cases with NAFLD 

(n=56) 
Cases without 
NAFLD(n=44) 

To-
tal 

SIGNIFI-
CANCE 

Diabetic Retinopathy 14 
(77.7%) 

4 
(22.2%) 

18 c2=3.2;p>0.05 

Diabetic Nephropathy 18 
(75%) 

6 
(25%) 

24 c2=3.6;p>0.05 

Diabetic Neuropathy 22 
(68.75%) 

10 
(31.25%) 

32 c2=2.39;p>0.05 
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Diabetic Gastroparesis 19 
(52.77%) 

17 
(47.22%) 

36 c2=0.07;p>0.05 

Cardiovascular compli-
cations 

27 
(69.2%) 

12 
(30.8%) 

39 c2=3.12;p>0.05 

Cerebrovascular acci-
dents 

4 
(66.6%) 

2 
(33.3%) 

06 c2=0.014;p>0.05 

Hypertension 32 
(65.3%) 

17 
(34.7%) 

49 c2=2.67;p>0.05 

 
shows that incidence of various complications of 
Diabetes Mellitus were relatively more in 
NAFLD group as compare to Non NAFLD group. 
However, these correlations were not found statis-
tically significant between the two groups. (Table 
No.6) 

Discussion 

Non-alcoholic fatty liver disease (NAFLD) is a 
global hepatic pandemic of modern age which 
was practically unheard of even 30 years ago, is 
now considered one of the most common liver 
disorders in the western world. It is one of the 
most common liver disorders in US. [10] The 
prevalence of NAFLD has increased in parallel 
with the epidemics of obesity and type 2 diabetes, 
which are risk factors for NAFLD. Whereas the 
association of type 2 diabetes with micro-vascular 
complications and macro-vascular disease is well 
established, the association of type 2 diabetes with 
NAFLD is more recently recognized and probably 
less well known to physicians. Furthermore, be-
cause patients are usually asymptomatic and rou-
tine blood tests are often normal, it may be a di-
agnosis that is overlooked in patients with type 2 
diabetes. There is evidence that patients with 
NAFLD who have type 2 diabetes are particularly 
at risk of progressive forms of the disease and 
that they are at higher risk of developing cirrhosis 
compared with those who do not have diabetes. 
100 patients with diabetes and who were willing 
to take part in the study and gave a written in-
formed consent and who satisfied the inclusion 
and exclusion criteria, to study prevalence of 
NAFLD among patients with diabetes and if insu-
lin resistance had any role in patients with NAFLD. 
In our study we evaluated the various parameters, 
and the following observations were made in re-
lation to other studies. Prevalence of NAFLD in 
type 2 diabetes patients (India) varies widely from 
12.5% to 87.5%. [4,5] In our study the overall 
prevalence of NAFLD in patients with Diabetes 
mellitus was 56% which is found consistent with 
previous studies. [11,12,19] While in some stud-
ies9 it was prevalent in 41% cases and in others18it 
was found in 88% cases. Prashanth and col-
leagues5 studied 204 type 2 diabetic patients in 
Mumbai, India in 2009 and reported that 87% of 
them had NAFLD on histologic findings. Consid-
ering similar sample size taken in our studies, re-
sults of many previous studies produced similar 
results.[12,13] In our study the mean age of study 

subjects was observed at 49.75±11.68 years, 
while mean age of cases with NAFLD was 50.66 
±1.89 and mean age of cases with-out NAFLD 
was 48.59 ±11.45. The age group which had ma-
jority of NAFLD cases was between 51-60 years 
with 17 cases (n=33) having NAFLD prevalence 
of 51.5%. The age group having maximum prev-
alence of NAFLD cases was 61-70 years with 12 
cases(n=17) having NAFLD (70.6%). One of the 
studies done on Indian population previously also 
reported shifting trend of occurrence of NAFLD 
in later ages.[12] In present study 47% cases 
(n=47) were males and 53%(n=53) were females. 
The ratio of males to females in both groups were 
not significant (c2=0.02; p>0.05) hence were 
comparable. In our study 55.32% males and 
56.60% females are found out to have NAFLD 
suggesting slight female predominance in of 
NAFLD in diabetics. In some previous studies, 
NAFLD was considered to be more common 
among women. [12] while in others it was found 
more prevalent in males. In our study among 
males 20 (42.55%) had insulin resistance as com-
pared to females among whom 29 (54.71%) had 
insulin resistance. Differences in hormonal pro-
file and fat distribution between males and fe-
males possibly could be explanation for this ob-
servation. There is a strong relationship between 
hepatic TG content and IR. NAFLD is associated 
with IR. Many studies have shown that insulin re-
sistance has a critical role in the pathogenesis of 
NAFLD. In our study 58.92% cases NAFLD is 
associated with insulin resistance and that is 
found statistically significant (odds ratio-2.51 
with c/i-1.11-5.66) (p value-0.041). Bhatt et al [12] 
also observed that patients in the NAFLD group had 
a higher prevalence of Insulin resistance as meas-
ured by S. fasting insulin, HOMA-IR, and 
QUICKI; as compared to non-NAFLD group (P − 
0.03 and 0.04, respectively). Previous studies also 
found similar results with higher values of 
HOMA-IR in NAFLD group.[14] In our study the 
mean AST was 51.35+35.21 in NAFLD group and 
37.64 +23.02 in cases (p value<0.05),also the 
mean ALT was 53.6+30.35 in NAFLD group 
and 41.67 +22.14 in cases without NAFLD, p-
value- 0.031(<0.05).Similar results observed in 
previous studies. [11] A mild to moderate (1.5 to 
4-fold) elevation of the serum AST or ALT level, 
or both, is common, The serum ALT level is usu-
ally greater than the AST level in NAFLD, in con-
trast to the pattern of alcoholic hepatitis. In the 
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study by Vera S. G. Ferreira et al.[14] found sig-
nificantly higher levels of ALT, AST and γ-GT in 
patients with NAFLD, which could be a conse-
quence of hepatic aggression resulting from the 
infiltration of fatty acids, bringing about inflam-
matory stimulus. Elevation of levels of ALT and 
AST or both to mild and moderate levels is a very 
common finding in NAFLD. Similarly, in T2DM 
patients, chronic mild elevations of liver enzymes 
are frequently encountered, Emphasizing the al-
ready known fact that T2DM has a strong associ-
ation with NAFLD, including its severe form 
NASH. ALT appears to have a role in gluconeo-
genesis and seems to be more related to liver fat 
accumulation than AST. In a study reported simi-
lar results with FIL was strongly correlated pres-
ence of NAFLD.[12] In our study 36 
cases(64.28%) were having grade 1 fatty liver,16 
cases (28.57 %) having grade 2 and 4 cases 
(7.14%) were having grade 3 fatty liver. 

In our study majority of the cases were over-
weight (42%) n=27. Among overweight patients, 
prevalence of NAFLD was 64.30% and Out of to-
tal 18 obese patients 16 patients have NAFLD 
(84.6%) and 100%(n=5) morbidly obese cases 
have NAFLD. The mean BMI was 24.83+3.42 in 
cases with NAFLD while mean BMI was 
22.41+2.16 among Non NAFLD group (t 
test=4.08, p value=0.001) which is found statisti-
cally very highly significant. Studies supporting 
this observation also showed high likelihood of 
NAFLD in obese diabetics. [9,12]  In our study 
High TG was linked with increased prevalence of 
NAFLD (mean TG in NAFLD group was 
180.07+51.39 Vs 139.09+ 39.27 in Non NAFLD 
group, t test=4.38,P value<0.03) similar correla-
tion is reported in our study with serum total cho-
lesterol (mean Tch=198.48+41.96 and 
177.57+22.96   in   NAFLD   Vs   Non   NAFLD   
group respectively with t test=2.97, p value <0.04) 
Krishnakant Bhatt et al [12] found serum TG was 
highly significantly correlated with NAFLD(p 
value=0.003) while Kuldeep Chandel et al.[19] 
found positive correlation with serum TG(p 
value<0.0001) and  Tch (p value<0.02). We have 
found mean FBS and PPBS significantly raised be-
tween NAFLD group as compare to non NAFLD 
group. In our study we found mean 
FBS=176.13+66.79 in cases with NAFLD Vs 
134.8+34.41 in Non NAFLD group, t test=3.73, p 
value<0.001 which is statistically highly signifi-
cant. While we found mean PPBS=205.61+68.4 
in NAFLD group as compare to mean 
PPBS=166+40.43 in Non NAFLD group, t 
test=3.4,p value<0.001 Results  of  our study are  
consistent  with study  by T.K.V. Sharavanan et 
al.[15] they reported mean FBS (mg/dl) 161.92 
+55.43 in NAFLD cases and 133.18 + 43.54 in 
Non NAFLD cases, t test= 4.39,p value< 0.001. 
and Mean PPBS (mg/dl) 280.21 + 86.32 in 
NAFLD cases while 236.68 + 69.59 in Non 
NAFLD cases, t test= 4.21, p value< 0.001). 

Among various macrovascular and Microvascular 
complications of Diabetes (CVS and CNS in-
volvement, diabetic retinopathy, diabetic 
nephropathy, diabetic gastroparesis and diabetic 
neuropathy) we have not found any statistically 
significant positive correlation with NAFLD 
which is also consistent with previous study done 
by Nathalie C. Leiteet al. [16] However they 
found positive correlation with NAFLD and dia-
betic nephropathy. Most common complication 
of Diabetes was found in the form of cardiovas-
cular involvement (39% cases) in our study. We 
have reported 49% prevalence of Hypertension in 
our study cases. However, presence of hyperten-
sion in between NAFLD and Non NAFLD group 
it was not found statistically significant (x2=2.67; 
p>0.05). In previous studies also hypertension 
was found to be prevalent in 50% cases. [17] 

Conclusion 

Prevalence of NAFLD in cases with DM was 56% 
which is higher than general population also Prev-
alence tends to increase with increasing age and 
Slight Female preponderance of NAFLD. Female 
subjects who are insulin resistant has significant 
association with prevalence of NAFLD. Also 
NAFLD is strongly associated with Insulin Re-
sistance. Levels of AST and ALT were signifi-
cantly raised in cases with NAFLD than in cases 
without NAFLD. Mean FBS, TG, FIL, HOMA 
IR, BMI, Waist Circumference also were Signifi-
cantly raised in subjects with NAFLD. Majority 
of cases with NAFLD have grade 1 fatty liver. 
Obese patients have more prevalence of 
NAFLD as compare to non-obese. Obesity has 
positive correlation with occurrence of NAFLD. 
Cardiovascular involvement (39% cases) was 
found in the form of most common complication of 
diabetes. 

References 

1. Anjana RM, Pradeepa R, Deepa M, et al. 
ICMR– INDIAB Collaborative Study Group. 
Prevalence of diabetes and prediabetes (im-
paired fasting glucose and/or impaired glucose 
tolerance) in urban and rural India: phase I re-
sults of the Indian Council of Medical Re-
search-India Diabetes (ICMRINDIAB) study. 
Diabetologia. 2011; 54:3022– 3027 

2. Israt AH, Liaquat A. Nonalcoholic Fatty Liver 
Disease and its association with Insulin Re-
sistance: A Study from Bangladeshi Newly Di-
agnosed Impaired Glucose Tolerance Subjects. 
J Diabetes Metab. 2016; 7: 688. 

3. Utzschneider KM, Kahn SE, The role of insulin 
resistance in non-alcoholic fatty liver disease, J 
Clin Endocrinol Metab, 2006;91: 4753–61 

4. Gupte P, Amarapurkar D, Agal S, et al. Non-al-
coholic steatohepatitis in type 2 diabetes melli-
tus. J Gastroenterol Hepatol. 2004; 19:854–858 

5. Prashanth M, Ganesh HK, Vima MV, John M, 



 

International Journal of Pharmaceutical and Clinical Research                       e-ISSN: 0975-1556, p-ISSN: 2820-2643 

Kumar et al.                                                                               International Journal of Pharmaceutical and Clinical Research 

1452 

Bandgar T, Joshi SR, et al. Prevalence of nonal-
coholic fatty liver disease in patients with type 2 
diabetes mellitus. J Assoc Physicians India. 
2009; 57:205-10 

6. International Diabetes Federation Diabetes At-
las. 5. 2012. Retrieved 

7. Castro A, Scott JP, Grettke DP: Plasma insulin 
and glucose response of healthy subjects to var-
ying glucose loads during three-hour oral glu-
cose tolerance test. Diabetes, 1970;19:842-851 

8. Rajat Jhamb, Manorma Gaiha, Al Chkravarti. 
Daga MK: Insulin resistance as risk factor for 
common carotid artery intima media thickness 
in essential hypertension. JIACM 2005; 6(2): 
122-8. 

9. Prabhakar A et al. Int J Res Med Sci. 2017 Dec;5 
(12): 5175-5181. 

10. Malnick SDH, Beergabel M, Knobler H, Non-al-
coholic fatty liver: a common manifestation of 
a metabolic disorder, Q J Med, 2003; 96:69 9–
709. 

11. Sanjay Kalra1, Manoj Vithalani, Gurjeet Gulati, 
CM Kulkarni, Study of Prevalence of Nonalco-
holic Fatty Liver Disease (NAFLD) in Type 2 
Diabetes Patients in India (SPRINT); Journal of 
the association of physicians of India. July 
2013; 61:12-17. 

12. Bhatt KN, Pranav V, Dipika Y, Dharmesh N, 
Radhika N, Arvind S. Prevalence of nonalco-
holic fatty liver disease in type 2 diabetes melli-
tus and its relation with insulin resistance in 
South Gujarat region. J Mahatma Gandhi Inst 
Med Sci. 2017; 22:8-11. 

13. Basaveshwar Mhetre et al / International Journal 
of Biomedical and Advance Research. 2016; 
7(2): 097- 101. 

14. Vera S. G. Ferreira1, Ricardo B. Pernambuco1, 
Edmundo P. Lopes1, Clarice N. Morais2, Mar-
biana C. Rodrigues3, Maria Juliana Arruda1, 
Lidiane Moura e Silva1, Lucio Vilar1, Fre-
quency and risk factors associated with non-al-
coholic fatty liver disease in patients with type 
2 diabetes mellitus: Arq Bras Endocrinol 
Metab. 2010;54/4 

15. Sharavanan TKV et al., Sch. J. App. Med. Sci., 
August 2015; 3(5A):1834-1837. 

16. Nathalie C. Leite, Gil F. Salles, Antonio L. E. 
Araujo et al, Prevalence and associated factors 
of non-alcoholic fatty liver disease in pa-
tientswith type-2 diabetes mellitus; Liver Inter-
national. 2009:1478-3223;113-119. 

17. Frier BM, Fisher BM. Diabetes Mellitus. In: 
Christopher Haslett, Edwin R, Chilvers Boon 
NA, Colledge NR, editors. Davidson‘s Princi-
pales of Practice Medicine. 19th ed. Edin 
Burgh: Churchill Livingstone. 2002;1:648-51. 

18. Duseja A, Bhansali A, Bhadada S, Jain P, 
Dhiman RK, Chawla Y. Nonalcoholic fatty 
liver disease in patients with recent onset type 2 
diabetes mellitus. J Gastroenterol Hepatol. 
2004;19 Suppl: A402. 

19. Kuldeep Chandel et al. A study of prevalence of 
non- alcoholic fatty liver disease in type 2 Dia-
betes Mellitus: Panacea Journal of Medical Sci-
ences, September-December, 2016;6(3): 14 7-
150. 

 
 


