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Background: Hepatic steatosis in Non-Alcoholics may range from a ‘benign’ indolent deposition of fat [known as non-alcoholic
fatty liver diseases (NAFLD)] to severe lipotoxicity-induced steatohepatitis with neuroinflammation [known as non-alcoholic stea-
tohepatitis (NASH)]. NASH is an overlooked complication of Type-2 diabetes mellitus (T2DM) that if missed may carry serious
long-term consequences.

Objectives: To determine the Predictors of Non-alcoholic fatty liver disease and Non-alcoholic steatohepatitis in patients with
Type-2 Diabetes Mellitus.

Materials and Methods: Fatty liver Disease by Ultrasonography & various other relevant factors (clinical and biochemical) were
measured in all study subjects. These parameters were compared among two study groups i.e. (NAFLD and normal Liver). The
statistical analyses were done using Statistical Analytic system (SAS), Chi-square test & Fisher Exact test were applied.

Results: Incidence of Non-alcoholic fatty liver disease in our study is around 62 (59.7%) of which 37 (55%) are males and
25 (45%) are females. The incidence of Non-alcoholic steatohepatitis in this study is around 22 (25.5%) of which 15 are males
and 7 are females. BMI and WC values are significantly higher in the fatty liver group than normal group. (p<0.011 and p<0.001
respectively).

Conclusion: The prevalence of NAFLD is high amongst T2DM patients and, considering the increased liver mortality among
these patients, NAFLD should be actively sought out and treated in patients with diabetes. Insulin resistance does not seem to
be correlated with the presence of NAFLD among T2DM patients.
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Introduction

The non-alcoholic fatty liver disease (NAFLD) is most
frequent chronic liver disease growing rapidly parallel to
that of obesity during recent decades worldwide.l'®! When
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associated with Type-2 diabetes mellitus (T2DM) and obe-
sity, NAFLD prevalence is growing up to 75-90%." NALFD
includes nonalcoholic steatohepatitis (NASH), nonalcoholic
fatty liver, liver cirrhosis and hepatocellular carcinoma.t

Obesity, Type-2 diabetes, and hyperlipidemia are recog-
nized as risk factors for NAFLD.®! Insulin resistance is fre-
quently detected in patients with NAFLD, as it is in those
without obesity and diabetes.l'® An increasing number of
patients have been described with normal body mass index
(BMI), although these individuals may have central adiposity
and occult insulin resistance.['"!

The standard technique used to identify NAFLD is a
liver biopsy, which is not feasible as it is an invasive and an
expensive procedure to perform in such a large number of
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patients.['? Investigation and monitoring of the liver metabolic
function and early detection of liver lipid accumulation having
great importance. This study was designed is to know the pre-
dictors for Non-alcoholic fatty liver disease and Non-alcoholic
steatohepatitis in patients with Type-2 Diabetes Mellitus.

Materials and Methods

The cases for the study were selected from patients with
Type-2 diabetes mellitus diagnosed by standard criteria above
the age of 40 years who attended the MNR Medical College
and Hospital. This study is a prospective observational study,
where continuous data is enumerated which fulfills the inclu-
sion criteria. This study was conducted during October 2012
to September 2015.

Inclusion Criteria:
e Patients of age above 30 years with Type-2 diabetes
mellitus on oral hypoglycemic drugs.

Exclusion Criteria:

e Any quantity of alcohol consumption based on careful history.

e Usage of drugs known to cause steatosis is including
Amiodarone, Corticosteroids, Tamoxifen, Methotrexate
and high dose Estrogen.

e Significant co-morbidities precluding a liver biopsy

e History of jejunoileal bypass or extensive small bowel
resection.

e Patients with Type-2 diabetes mellitus on insulin therapy.

After an overnight fast, serum samples were obtained from
all subjects for liver function tests (aspartate aminotransferase
[AST], alanine aminotransferase [ALT], and alkaline phos-
phatase), serum lipid profile (total cholesterol, triglycerides,
high-density lipoprotein cholesterol [HDL-C] and low-density
lipoprotein cholesterol [LDL-C]), fasting blood glucose (FBS),
serum insulin level and hemoglobin A1c (HbA1c).

Overweight was defined as a body mass index (BMI)
between 23 and 25 kg/m?, and obesity as BMI equal or
above 25 kg/m?. Patients were considered centrally obese if
the waist circumference was greater than 80 cm in females
and 90 cm in males. Patients with one of the criteria: LDL-C
>100 mg/dL, total cholesterol >200 mg/ dL, triglycerides
>150 mg/dL, or HDL-C < 40 mg/dL in males and <50 mg/dL in
females were considered to have dyslipidemia. Homeostasis
Model Assistant—Insulin  Resistance (HOMA-IR) and
Quantitative Insulin Sensitivity check Index (QUICKI) were
calculated as measures of insulin resistance and sensitivity
using following formula:

HOMA-IR = [fasting insulin (uU/mL)
x fasting glucose (mmol/L)]/22.5.
QUICKI = 1/[log (fasting insulin (uU/mL))

+ log (glucose (mg/dL))].

All subjects underwent abdominal ultrasonography by
the radiologist for evidence of fatty liver disease, based on

ultrasonographic findings (diffuse increase in echogenicity as
compared to that of the spleen or renal cortex).

Results

Among 90 patients with mean age of 55.96+11.65 years,
56 (60%) subjects were males and 36 (40%) subjects were
females.

Discussion

The present study consisted 90 patients with T2DM, the
prevalence of NAFLD based on abdominal ultrasound exami-
nation was 59.7%. This is similar to a study by Angulo P et al,
which have reported the prevalence of NAFLD among DM
patients at approximately 50% (range: 21-78%).1'® However,
a study by Rubinstein et al. and in the present study, it has
been suggested that both sexes might be afflicted equally.l'
The mean age of patients in both the NAFLD and non-NAFLD
groups was 55.37+10.95 and 57.25+13.22, respectively which
was not statistically different (p=0.482).

Table 1: Enzymes of patients studied

Enzymes Number of patients % Mean = SD
(n=90)

SGOT (IU/L)

- <10 1 1.1

+ 10-42 63 69.7 34.94+18.41

* >42 26 28.7

SGPT (IU/L)

. <3 - -

* 833 34 376 39.00+14.84

+ >33 56 62.0

Alkaline Phosphates (IU/L)

- <20 - -
. 20-125 30 33.3 164.86+63.38
- >125 60 66.6

Table 2: HOMA-IR & QUICKI of patients studied

HOMA-IR & Number of patients Percentage Mean = SD
QUICKI (n=90)
HOMA-IR
+ <3 4 4.4
+ 35 24 26.4 8.4744.45
+ 5-10 42 46.2
+ >10 20 22.0
QUICKI
-+ <0.3 60 66.6
.28+0.01
. >0.3 30 334 02800
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In the present study, there were no significant sex differ-
ences in the incidence of NAFLD between the two groups
(p= 0.92), however, the prevalence of NAFLD among men

Percentages

31-40 41-50 51-60 61-70  71-80 >80

Age in years

Figure 1: Age distribution of patients studied

and women varied in different clinical studies. In a study by
Sanyal et al, NAFLD was considered to be more common
among women- whereas, it was reported to be more prevalent
among men by Williams CD et al.['5®

To identify NAFLD ultrasound was used, which has a
sensitivity and specificity of 89% and 93%, respectively, in
detecting liver steatosis showed by Bacon BR et al.l'”) In fact,
imaging tests are insensitive when the degree of steatosis is
less than 33%.Therefore, our figures may be an underesti-
mation of the true prevalence of NAFLD in T2DM patients.
Our findings indicate that the prevalence of NAFLD is much
higher in patients with T2DM than in the general population.
Due to the significant rate of increased liver-related morbidity
and mortality in T2DM patients, it is important to discover and
treat this condition. Unfortunately, with the possible exception
of weight loss among obese subjects, there is no established
treatment for NAFLD. Many researchers have studied insu-
lin sensitizers, antioxidants, and other agents with various
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Figure 2: Showing Insulin resistance parameters according to USG abdomen
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Table 3: Showing socio-demographic variables according to USG abdomen

Variables USG abdomen p-value
Non-alcoholic fatty liver disease Normal Liver
(n=62) (n=28)

Age in years 55.37+10.95 57.25+13.22 0.482
Gender

Male 37(59.7%) 17(60.7%) 0.926

Female 25(40.3%) 11(39.3%) '
Height (cm) 5.54+0.19 5.57+0.21 0.538
Weight (kg) 72.32+11.39 69.43+10.25 0.253
BMI(kg/m?) 25.30+3.62 24.03+3.19 0.116
Waist circumference(cm) 97.75+5.93 93.28+5.31 0.001**
HIP (cm) 94.98+7.27 91.23+6.60 0.022~
Waist/HIP ratio 1.03+0.07 1.03+0.08 0.721

Table 4: Showing clinical variables according to USG abdomen
Clinical variables USG abdomen p-value
Non-alcoholic fatty liver disease Normal Liver
(n=62) (n=28)

Duration of DM (yrs.) 10.87+4.99 11.46+6.37 0.634
Total cholesterol (mg/dL) 173.21+46.51 173.52+48.63 0.977
Triglycerides (mg/dL) 157.65+98.68 138.41+91.58 0.384
HDL(mg/dL) 37.73+11.46 42.21+17.55 0.152
LDL(mg/dL) 104.67+42.17 105.90+38.92 0.896
SGOT (lu/L) 37.95+18.86 28.28+15.73 0.020*
SGPT (IU/L) 41.50+14.62 33.46+14.05 0.017*
ALP (IU/L) 173.53+70.05 145.67+40.09 0.053*

rates of success; however, a universally effective treatment
remains to be identified.

Conclusion

It is concluded with the findings of the present study that,
the prevalence of NAFLD is high amongst T2DM patients and,
considering the increased liver mortality among these patients,
NAFLD should be actively sought out and treated in patients
with diabetes. Insulin resistance does not seem to be correlated
with the presence of NAFLD among T2DM patients. It should
be emphasized that the diagnosis of NAFLD in this study was
based on ultrasonography findings, not on histology.
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