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ABSTRACT

BACKGROUND

NASH, or non-alcoholic steatohepatitis, was originally coined by Dr. Ludwig nearly 30 years ago to describe a distinctive entity
considered by fatty changes with lobular hepatitis in the absence of a history of alcoholism. The main lesions described were
steatosis, liver cell injury, and the unique zone 3 “chicken wire” fibrosis that remain central in establishing the diagnosis. Due to
very few population-based studies and reliable non-invasive screening tools, accurate epidemiological data is not available in India.
The incidence of NASH is initiated by many factors, including both environmental and genetics, therefore difficult to define.

MATERIALS AND METHODS

Patients with Type 2 Diabetes Mellitus were screened for steatohepatitis by ultrasonography.

RESULTS

The data showed a strong correlation between NASH, insulin resistance, obesity and dyslipidaemia.

CONCLUSION

Screening for coronary risk factors is important to the work-up and management of patients with Type 2 Diabetes Mellitus.
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BACKGROUND
Non-alcoholic steatohepatitis (NASH) is a pathological state
defined excess deposition of fat in the liver ranging from
steatosis to hepatitis, cirrhosis and infrequently
hepatocellular carcinoma (HCC) without history of ample
alcohol intake.lll Associated mechanisms of NASH include
diabetes mellitus, obesity and dyslipidemia which make a
direct correlation with the metabolic syndrome.[2] The rise in
incidence of obesity and diabetes is causing NASH to become
a major public health problem.Bl The over-all incidence of
NASH is 15 to 40% in western countries and 9-40% in Asian
countries.*] Especially China and Japan are seeing an increase
in the incidence of NASH.[5] The risk factors predisposing for
NASH are diabetes mellitus, obesity, and insulin resistance. As
in India over the last two decades there is been an increase in
the incidence of diabetes, obesity and insulin resistance, so it
is expected to also see an increase in the incidence of NASH in
India.[67] However the data on the incidence of NASH in India
is deficient.[89] Hence this study was intended to estimate the
incidence of NASH in a population of patients with Type 2
diabetes mellitus.

The mechanism behind NASH has been proposed that it is
a 2-hit hypothesis.[10] The first hit involves an imbalance of
fatty acid metabolism leading to hepatic triglyceride
accumulation (Steatosis). The second hit is metabolic or
stress and unregulated cytokine production as a result of
efforts to balance the changed lipid homeostasis.
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This leads to inflammation and fibrosis. Studies have
shown that hepatic mitochondrial dysfunction is vital to the
pathogenesis of NASH. [11]

Nonalcoholic steatohepatitis (NASH) is asymptomatic and
often diagnosed incidentally by elevated liver enzyme levels
and subsequently abdominal ultrasonograph.liz2l NASH-
related cirrhosis is now one of the main indications for liver
transplantation in the United States. Few population-based
studies and reliable noninvasive screening tools make
accurate epidemiological data unavailable in India.[13] There
is debate about the methods used to make a diagnosis of
NASH, and it is still unclear on the clinical associations of
histologic changes. The incidence of NASH is affected by many
factors, both environmental and genetics, therefore it is
difficult to define.

Objectives

To estimate the prevalence of non-alcoholic steatohepatitis
(NASH) by ultrasonography in patients with Type 2 Diabetes
Mellitus.

Methodology
Patients with type 2 diabetes were recruited. History and
physical examination findings were documented.

A cross-sectional study was done to look for the incidence
of steatohepatitis in Type 2 Diabetes Mellitus patients. The
study was conducted in BGS GIMS Hospital from August 2017
to August 2018. The inclusion criteria were patients with
Type 2 Diabetes Mellitus. Exclusion criteria included patients
with history of chronic ethanol abuse and pre-existing liver
disease due to any other known cause (for example, Wilson’s
Disease or alpha-1 antitrypsin disorder). The sampling
method used was simple random sampling. A sample size of
120 ‘subjects’ is needed to estimate a 95% CI. Obtaining a
confidence interval of 99% would have be even more
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statistically significant but since the study involves subjecting
the patients to a battery of investigations including
abdominal ultrasonography, a CI of 95% was acceptable and
valid. The statistical test used in this study was the chi square
test as both the descriptive method and the inferential
method was performed. Data was compared between two
groups of patients, those with NASH and those without. This
sample population results can be wused to make
generalizations about larger populations from which the
samples were randomly taken.

Fasting blood glucose, liver function tests, lipid profile
and glycated hemoglobin were obtained. A diagnosis of NASH
was determined on the basis of ultrasound assessment of the
liver.

MATERIALS AND METHODS
Study Design
This was a Cross-sectional study.

Study Place
Study was planned and executed by the Department of
General Medicine, BGS Global institute of medical sciences
and Hospital, Bangalore, Karnataka during August 2017 to
August 2018.

Study Population

The inclusion criteria were patients with Type 2 Diabetes
Mellitus. Exclusion criteria included patients with history of
chronic ethanol abuse and pre-existing liver disease due to
any other known cause (For example, Wilson’s Disease or
alpha-1 antitrypsin disorder)

Sampling Technique
We have used Universal sampling technique all the patients
with the inclusion and exclusion criteria.

Sample Size

The sample size was calculated using standard methods
based on the results of previous studies.

Sample size formula,

ZXsPs(1-PF)
e
Where,
n = Sample size,
Z = Standard normal deviate, (1.96 for 95% confidence level),
P = prevalence of NASH in Bangalore (0.31).

Then estimated sample size was n=128 (We have
collected more than 128 samplesi.e. 129) Hence n=129

Data Analysis & Statistics
The data were entered in Microsoft Excel 2010 and analysed
using SPSS software V 20.

Descriptive statistics was wused, and results were
expressed as percentage and Z-test for two sample means
and proportions was applied to check for the significant
difference with various factors between NASH & Non-NASH.
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RESULTS

NASH Non-NASH (Statist
Variables (n=74) (n=55) ic |p-value
Mean | SD | Mean | SD |Z-test
FBS (mg %) 146 | 22 | 1442 | 18 |0.507|0.6122
Totalchol | o) 1 46 | 179 | 36 [0.690 | 0.4902

(mg %)
HDL (mg %) 35.2 | 87 | 39.6 13 [2.225] 0.0261
LDL (mg %) 99.7 | 29 92.9 45 10.989]| 0.3227
Trigly (mg %) | 176.5| 43 [ 159.6 | 32 [2.587]0.0097
AST (IU/L) [ 223 | 83 | 17.7 [ 59 [3.678]0.0002

<

ALT(IU/L) | 255 | 48 | 194 | 7.6 (5228 o0,
Table 1. Comparison of mean blood investigations
between the two subgroups

p < 0.05 are Significant
p <0.01 are highly significant

NASH Non-NASH
Variables (n=74) (n=55)
N | % N % | Z-Test
Systemic

. 49 | 66.2 | 30 54.5 | 1.345 | 0.1786
Hypertension

Smoking 12 | 16.2 3 5.5 2.043 |0.0411
BMI > 25 55 | 743 | 23 | 41.8 | 3.885 |0.0001
HbAlc>7 | 50 | 67.6 | 26 | 47.3 | 2.345 |0.0190
Table 2. Risk Factors for CAD
p < 0.05 are Significant
p <0.01 are highly significant

Statistic
p-value

Type 2 diabetic patients (n=129) were separated into a
NASH group (n=74) and a non-NASH group (n=55). The
incidence of NASH was 65%.

A total of 129 patients with Type 2 diabetes mellitus (59
women and 70 men) were studied. The incidence of NASH
was 65%, with men having a higher incidence (56.3%) as
compared to women (43.7%). Fatty liver showed a bimodal
peak with a higher proportion in males.

An HbA1c>7% was used as a measure for uncontrolled
blood glucose levels. 85% in the NASH subgroup and 89% in
the non-NASH subgroup had poor glycaemic control (Odds
ratio=0.87). As defined by IDF (2005) criteria, metabolic
syndrome was present in 65% of the study group.

DISCUSSION

Type 2 diabetes mellitus, obesity, dyslipidaemia, and
hypertension contribute to the risk for liver disease and
the disease progression. The presence of multiple metabolic
abnormalities is associated with the severity of liver disease.
The incidence of the metabolic syndrome was considerably
higher in the NASH group, as compared to the non-NASH
group (61.9% vs. 13.2%). Mean liver enzymes (AST and ALT)
were higher in the NASH group. More hepatic steatosis was
associated with more deviations in the lipid profile and less
glycaemic control. Nonetheless, the metabolic syndrome was
equally present in both subgroups. Liver enzymes were in
higher grades in the patients with NASH (p=0.156). AK
Agarwal et al found that NASH (p=0.016), LDL cholesterol
(p=0.049), hypertension (p = 0.013) and microalbuminuria (p
=0.034) were independent predictors of CAD. In this study,
the incidence of NASH identified by ultrasonography, was
65%.
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A shortcoming of this study is that a diagnosis of NASH
was established by ultrasonography and a confirmation test
by liver biopsy was not done. However, the most practical
technique of identifying NASH in a clinical setting is by
ultrasonography and it has a very good sensitivity and
specificity. The sensitivity and specificity of ultrasound for
identifying hepatic steatosis varies from 60 to 94% and 88 to
95%, respectively.

Studies suggest that Liver Biopsy is Seldom Necessary to

Diagnose NASH

e Cut-off for fasting plasma glucose has been lowered to
100 mg/dl.

e Central obesity is now a mandatory variable

e The cut-offs of waist circumference have been lowered
(male, 94 cm; female, 80 cm), and for south Asians:
(Male, 90 cm; female, 80 cm)

Is NASH a novel component of the metabolic syndrome
and a risk factor for coronary artery disease? A convincing
number of studies have correlated NASH with cardiovascular
disease. Due to limitations, including study design and
method of diagnosing, it makes it difficult to reach an
absolute inference. Prospective studies show a substantial
increase in unfavourable outcomes of patients with NASH
compared to the general population. These studies divulge
that coronary artery disease is the leading or no less than the
second leading cause of death. Nevertheless, these patients
also had coincidental components of the metabolic syndrome,
including insulin resistance, dyslipidaemia, obesity and
hypertension.

CONCLUSION

Screening for NASH and other coronary risk factors is
important in the work-up and management of patients with
Type 2 Diabetes Mellitus. Is NASH a novel component of the
metabolic syndrome and a risk factor for coronary artery
disease? A convincing number of studies have correlated
NASH with cardiovascular disease. Due to limitations,
including study design and method of diagnosing, it makes it
difficult to reach an absolute inference. Prospective studies
show a substantial increase in unfavourable outcomes of
patients with NASH compared to the general population.
These studies divulge that coronary artery disease is the
leading or no less than the second leading cause of death.
Nevertheless, these patients also had coincidental
components of the metabolic syndrome, including insulin
resistance, dyslipidaemia, obesity and hypertension.
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