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Evaluation of Homeostatic Model Assessment of Insulin
Resistance amongst the Nonalcoholic Fatty
Liver Disease Study Population

Farhad Hussain!"

Abstract

Background: NAFLD has been recognized as a hepatic
manifestation of Metabolic Syndrome (MetS) linked with
Insulin Resistance (IR) and is currently considered as the
hepatic component of the Metabolic Syndrome (MetS).
NAFLD is strongly associated with IR and is mostly silent
which is often discovered incidentally through elevated
hepatic enzyme levels. The purpose of this study is to
Evaluate IR amongst the Nonalcoholic Fatty Liver Disease
(NAFLD) study population in CMCH.

Materials and methods: A prospective hospital based
cross sectional study was carried out in the Department of
Biochemistry, Institute of Nuclear Medicine and Allied
Sciences (INMAS) and Chittagong Medical College
Hospital (CMCH). One hundred and fifty (150) subjects
aging between 18-60 years were included in this study by
non-probability consecutive sampling method. IR was
evaluated by HOMA-IR.

Results: It was found that insulin resistance was more
among the cases than controls. Association between
NAFLD and HOMA-IR status among the study population
showed odds ratio 15.23 which was statistically
significant, p=<0.001.

Conclusion: The findings of the current study suggest that
there is insulin resistance in NAFLD

Key words: Homeostatic Model Assessment of Insulin
Resistance (HOMA-IR); Nonalcoholic Fatty Liver Disease
(NAFLD).

Introduction

In 1980, Ludwig et al published the first
systematic description of what was then an
“unnamed and poorly understood” condition.! On
liver biopsy, findings resembled those of alcoholic
hepatitis, but because the patients did not have a
history of heavy drinking, the condition was named
“nonalcoholic steatohepatitis”. Nonalcoholic
steatohepatitis is now believed to be part of a
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spectrum of disorders that comprises NAFLD?.
i.e. Simple steatosis (Fat accumulation within liver
cells) Steatosis with nonspecific inflammation;
Steatohepatitis (Fat accumulation and liver cell
injury) Cirrhosis (Fibrosis, scarring and nodule
formation) and Hepatocellular carcinoma.
Non-Alcoholic Fatty Liver Disease (NAFLD)
comprises two-thirds of all the cryptogenic causes
of chronic liver diseaseas demonstrated by Hanley
et al.> NAFLD is also strongly associated with
obesity but body fat distribution appears to play a
more important role in the pathogenesis of NAFLD.
There is a growing concern regarding NAFLD due
to its high prevalence in the general population
and its potential for progression to cirrhosis,
terminal liver failure and hepatocellular
carcinoma. Insulin resistance plays a fundamental
role in the pathogenesis of Non-alcoholic fatty
liver disease. Insulin resistance may be defined as
a condition in which (a) higher than normal
insulin concentrations are needed to achieve
normal metabolic responses or (b) normal insulin
concentrations fail to achieve a normal metabolic
response.* The homeostasis model assessment of
insulin resistance (HOMA-IR) method, as
demonstrated by Marchesini et al, showed that
insulin resistance was the laboratory finding most
closely associated with the presence of NAFLD in
a large series of patients, irrespective of BMI, fat
distribution, or glucose intolerance.>° Thus insulin
(IR) resistance and hyperinsulinemia are the two
of major factors in the pathogenesis of NAFLD.’
IR was evaluated according to Homeostatic Model
Assessment (HOMA) formula. It is calculated as
fasting serum insulin (uIU/ mL) multiplied by
fasting serum glucose (mmol/L), divided by 22.5
i.e. HOMA-IR = [(FBS mmol/L) X (FPI plu/L)] +
22.5.° The degree of insulin resistance is
positively associated with the progression of
intrahepatic fibrosis, whereas a decrease in insulin
resistance with weight control, exercise or
medication produced improvements in NAFLD.?
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Generally, absence of alcohol abuse or
consumption of alcohol of < 20 g/day for
prolonged periods, and negative serological tests
for hepatitis B and C should raise the suspicion of
NAFLD.’ Before diagnostic tests for hepatitis C
were available, cases of NAFLD were diagnosed
wrongly as non-A and non-B hepatitis. Now after
such tests for hepatitis C and E are available,
NAFLD is more accurately defined. Initially it
was thought to be a mild disease with little
clinical significance, but at present NAFLD is
recognized as a major cause of cryptogenic
cirrhosis of liver.?

Previous results have shown that NAFLD is
associated with insulin resistance and the
Metabolic  Syndrome (MetS).!® In large
population studies, nearly all of the NAFLD
patients were found to be insulin resistant
according to the Homeostasis Model Assessment
of Insulin Resistance (HOMA-IR).!' These
preliminary observations have subsequently been
confirmed by more direct methods for the
measurement of insulin resistance like the glucose
clamp technique. Employing the glucose clamp
technique, Marchesini et al demonstrated a
reduction in insulin-mediated glucose disposal in
NAFLD.!%13

Hence forth, as insulin resistance was
significantly related to liver fat content
independently of BMI, subcutaneous fat volume
and intra-abdominal fat volume assessed by
Magnetic Resonance Imaging (MRI) the authors
concluded that hepatic steatosis rather than
adipose tissue triglyceride content can be a major
determinant of insulin resistance in humans.!'!
Consequently, NAFLD is now considered as the
hepatic expression of the metabolic syndrome
accounting for the risk of advanced liver
disease.'* Several studies have provided detailed
information on the relationship between
histological and clinical ndings in patients with
NAFLD, demonstrating that, the higher the
number of components of metabolic syndrome,
the higher the risk of brosis and advanced
disease.'*

In non-obese, non-diabetic patients with NAFLD,
insulin resistance is marked. Adipose tissue
insulin resistance and endocrine over activity,
especially in ectopic depots, may be salient
features of the metabolic profile for NAFLD.!!
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Furthermore, previous study have shown that
biopsy-proven NAFLD patients had marked
insulin resistance which involves the hepatic
tissues, adipose tissues, skeletal muscle tissues
and other multiple intracellular pathways of
substrate (Glucose and lipids) disposition.'!
Whether hepatic steatosis is a consequence of
peripheral insulin resistance or causes insulin
resistance remains unclear, but the results of
previous studies suggest that excess free fatty
acids especially NEFA (Non essential fatty acid)
flux due to peripheral insulin resistance may
contribute to hepatic steatosis.!?

Thus considering the above information gathered
and based on the research works demonstrated by
different relevant authors, this study was aimed to
investigate the potential relation of insulin
resistance in Non-alcoholic fatty liver disease in
the present context of Bangladeshi population. As
a supplementary analysis, the effects of
hyperinsulinemia and insulin resistance in Non-
Alcoholic Fatty Liver Disease (NAFLD) patients
were also evaluated. The aim of this study is to
evaluate the insulin resistance in NAFLD patient.

Materials and methods

A hospital based cross sectional study was carried
out in the Department Of Biochemistry and
Institute of Nuclear Medicine and Allied sciences,
Chittagong Medical College Hospital, which
included one hundred and fifty (150) subjects
aged between 18-60 years over a period of one
year from June 2017- June 2018. Subjects of both
the sexes were evaluated sonographically and
were divided into two groups as NAFLD cases
(n=80) and Non-NAFLD controls (n=70).
Subjects were excluded if they tested positive for
hepatitis B virus surface antigen or anti -hepatitis
C virus antibody or were suffering from liver
cirrhosis, Acute or chronic hepatitis, history of
alcohol abuse, Type II DM and Pregnancy.

Data was collected using a pre-tested structured
questionnaire containing all the variables of
interest after taking informed and written consent.
Using standard phlebotomy procedures 5 ml of
fasting venous blood was drawn from the median-
cubital vein in between 8 and 9 am. Blood taken
into clean and dry test tubes were kept for clot
formation. After centrifugation serum was
separated and taken into eppendorf which was
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then immediately transported to Biochemistry
Laboratory for analysis.

Fasting plasma glucose was determined after
enzymatic oxidation method and fasting serum
insulin wasa two-site sandwitch immunoassay
using direct chemiluminescent technology. Insulin
resistance was calculated from fasting plasma
glucose and fasting serum insulin values by
Homeostasis  Model  Assessment-Insulin
Resistance (HOMA-IR. Necessary permission
was obtained be for commence the study.

Results

Complete clinical profile, US data and serum
samples were available for 150 subjects out of
which, 80 (53%) were NAFLD cases and 70
(47%) were Non-NAFLD subjects taken as
controls [Fig: 1].Mean age was significantly
higher in cases (35.05 = 1.05 years) than controls
(26.53 + 1.02 years) [Table I, Table II ]. Inspite of
more number of females in the study population
there was no association in the gender distribution
[Table III]. Fasting plasma glucose, fasting serum
insulin and HOMA-IR were significantly higher
in cases than that of controls (p < 0.05) [Table
IV]. Insulin resistance status was more prevalent
among the subjects with NAFLD than normal
healthy subjects without NAFLD and cases of
NAFLD were 15.23 times more likely to have
insulin resistance than healthy control without
NAFLD (p < 0.001). Out of 80 NAFLD cases
90% (n =72) had insulin resistance with HOMA-
IR >2.6 and 10% (n=08) had no insulin resistance
[Table V].

W Case (NAFLDY)
m Control (Nan NAFLD)

Figure 1 Distribution of study population by NAFLD status
(n=150)
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Table I Distribution of the studypopulation by their age
(n=150)

Age, in years Cases Controls Total

(n=80) (n=70) (n=150)
Mean+=SEM  35.05+1.05 26.53+1.02 31.07+0.81
Range 18- 60 18- 60 18-60

t value =5.83, p=0.00001".

Table II Distribution of the studypopulation by their age
(n=150)

‘ Age category (years) NAFLD cases Percentage (%)
18-29 22 27.5%
30-39 28 35%
40-49 25 31.25%
50-59 4 5%
260 1 1.25%
Total 80 100%

Table III Distribution of gender among the study population
(n=150)

Gender Cases (n=_80) Controls (n=70) Total

n % n % n %
Male 35 44 32 46 67 44.67
Female 45 56 38 54 83 55.33

%2 value = 0.058, p=0.81.

Table IV Comparison of fasting plasma glucose, fasting
serum insulin level and HOMA-IR value amongst the
study population (n=150)

Variables Cases (n=80) Controls (n=70) pvalue Significance
(Mean+ SEM)  (Mean £ SEM)

Fasting plasma

glucose (mmol/l) ~ 5.63 +0.67 545+06 P=0.02 Significant

Fasting serum

insulin (mIUL)  19.00+0.61 128+0.73  p<0.00001  Significant

HOMA-IR 477£0.06  3.13+0.19  p<0.0001  Significant

Table V Association between NAFLD and insulin
resistance status (HOMA-IR) amongst the study
population (n = 150)

Groups Category of HOMA-IR  Total Odds ratio  p value &
(95% confidence test
interval)  statistic
HOMA-R  HOMA-IR
>2.6 6
NAFLD (Cases)  72(90%)  08(10%) 80 1523 32 =46.05
(6.34-36.59)  p<0.001
Significant
Non-NAFLD 26037%)  44(63%) 70
(Controls)
Total 98(65%)  S52(35%) 150
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Discussion

NAFLD is a spectrum of conditions associated
with lipid deposition in hepatocytes and ranges
from non-alcoholic steatohepatitis to advanced
fibrosis and cirrhosis. It is strongly associated
with obesity and insulin resistance and is
currently considered by many as the hepatic
component of the metabolic syndrome.!'®!”
Insulin resistance appears to be an intrinsic defect
in NAFLD patients.!!

Insulin resistance between cases and controls
were compared. It was found that insulin
resistance was more among the cases than
controls. Association between NAFLD and
HOMA-IR status among the study population
showed odds ratio 15.23 which was statistically
significant, p = < 0.001. Other independent
variables such as fasting serum insulin
(p<0.00001), HOMA-IR (p<0.0001) were
significantly higher in cases than that of controls.
The result was similar to other research work
done by E. Bugianesi et al.!!

The results of the present study were similar to
other previous research works by authors Yoosoo,
Kelley DE, Sampath kumar.V et al, Rushad Patel
et al and other relevant studies, other authors
failed to demonstrate an association between other
components of Insulin resistance with
NAFLD.18’15’6’11’19_22

Limitation

The study has certain limitations which includes
short duration of time, small sample size, cross
sectional study and not assessing NAFLD by
Liver biopsy.

Conclusion
The study revealed that there was positive
association of insulin resistance with NAFLD.

Recommendations

Further prospective multicenter study in large
scale is necessary to better understand the
biochemical strategy of inflammatory markers for
the development of NAFLD
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