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Abstract

Background: Insulin resistance (IR) has known to be associated with coronaty artery disease (CAD), but the assessment of severity of the
CAD based on IR in type 2 diabetes mellitus has not been established in detail. Aims: The aim of our study was to establish the correlation
between IR and the severity of CAD in type 2 diabetes mellitus. Materials and Methods: In a cross-sectional study design, 61 consecutive
patients with type 2 diabetes mellitus who underwent coronary angiogram for the evaluation of CAD were recruited. Fasting blood glucose,
fasting insulin levels, systolic blood pressure and total cholesterol/high density lipoprotein-cholesterol ratio were determined. Homeostasis
model assessment-IR (HOMA-IR) was correlated with severity of CAD, which was measured by modified Gensini Score. Results: There
was a significant correlation between log HOMA-IR and severity of CAD (» = 0.303, P = 0.009) in diabetic patients. Correlation of the
Gensini Score with other known risk factors was not significant. Conclusions: The results of our study indicate that we might able to

predict the severity of CAD by measure of IR.
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Introduction

Diabetes mellitus is a well-established risk factor for
the development of coronary artery disease (CAD).!!
CAD is the major cause of premature death in diabetic
patients, both in type 1 or type 2 diabetes.* The risk of
CAD in higher in type 2 diabetic patients in comparison
to similarly dyslipidemia non-diabetic subjects, even
after the correction of several confounders.l! Patients
with type 2 diabetes mellitus have early onset of CAD
and the involved vessels show severe disease. The CAD
in diabetic patients is characterized by severe, multi
vessel, long segment and extensive disease. However,
development and extent of CAD is not uniform among
patients with CAD.
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At present insulin resistance (IR), known to be a
pathogenic cause that can predict the occurrence of
CAD,"but grading of severity or assessment of severity
of CAD based on IR has not been studied in detail. The
evolution of IR is unique in type 2 diabetes mellitus
because it precedes the onset of diabetes and remains
fairly constant throughout the disease process from the
time of diagnosis,® even after the conventional treatment
for type 2 diabetes mellitus.’'If significant correlation is
established between IR and severity of CAD, it will help
us in identifying high risk individuals and we might be
able to predict the severity by measure of IR, which is a
simple test. Patients with severe and extensive disease
who are not candidates for angioplasty can be identified
easily.

Hence, the study was designed to evaluate the
correlation between IR measured by homeostasis
model assessment-IR (HOMA-IR) and severity of
angiographically demonstrated CAD as measured by
modified Gensini Score, which is well-validated measure
of severity of CAD,™ in patients with type 2 diabetes
mellitus.
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Materials and Methods

This was a cross-sectional study of type 2 diabetic
patients referred for coronary angiogram at a tertiary
care hospital. 61 consecutive type 2 diabetic patients
who underwent coronary angiogram for the evaluation
of CAD were recruited in the study after obtaining
informed consent. Those patients who had fluctuating
glucose levels, patients on steroids, chronic kidney
disease and patients on smoking were excluded from the
study. The study protocol was approved by institutional
ethics committee.

Fasting blood sugar, total cholesterol and high density
lipoprotein-cholesterol were measured by using
automated auto analyzer Hitachi P800. The coefficient of
variation was < 2% and < 5% for intra- and inter-batch,
respectively, in all cases. Systolic blood pressure was
recorded using mercury sphygmomanometer. Fasting
insulin levels were assayed using insulin enzyme-linked
immunosorbent assay kit manufactured by Diagnostic
Research group (DRG) legal manufacturer Germany
based on sandwich principle. The coefficient of variation
was < 3% for intra- and inter-batch assay respectively.

IR was measured by HOMA 2 computerized method, "
which has been shown to correlate well with euglycemic
clamp for use in cross-sectional studies.™ Blood tests
were done 2 weeks after the angiogram to achieve the
steady state and to avoid the changes in IR due to the
acute stress of the disease and angiographic procedure.!™
Severity of CAD was assessed and calculated by modified
Gensini Scoring method." Gensini Scoring was carried
out by a Cardiologist, who was blind to other parameters.

Statistical analysis

Correlation between these parameters was assessed by
calculating Pearson’s correlation coefficient. P < 0.05
was considered to be statistically significant. HOMA-IR
values were logarithmically transformed for analysis.
Analysis of variance (ANOVA) was performed to find
out whether there is a significant relation between mean
HOMA-IR and tertile values of modified Gensini Score.
Data were analyzed using the statistical package for the
social sciences (SPSS) version 16 (SPSS, Chicago, IL, USA).
95% confidence interval (CI) for the correlation coefficient
was also determined using the online calculator.

Results

Mean age of the subjects was 58.40 £ 7.35. Median
duration of diabetes was 6.00 (Interquartile range:
7.00). Median HOMA-IR among diabetic subjects was
3.37 (Interquartile range: 2.06). The overall Gensini
Score ranged from 7 to 147 among diabetes. The

tertile partitioning of Gensini Score in our study was
defined as low (0-24), mid (25-49) and high (50-147).
ANOVA for three groups of Gensini Score showed
a step wise significant correlation with mean Log
HOMA-IR (F = 4.158, P = 0.021) [Figure 1]. Post hoc
analysis with least significant difference showed a
significant correlation between lowest and the highest
tertile (P = 0.006). Scatterplot depicting the relation
between Gensini Score and IR in type 2 diabetic patients
is shown in the Figure 2. There was a statistically
significant correlation between the log of HOMA-IR and
severity of CAD as assessed by Gensini Score (r = 0.303,
95% CI: 0.06-0.52, P = 0.009) in type 2 diabetic patients.
Furthermore, there was no significant correlation
between severity of CAD and other known risk factors
of CAD in type 2 diabetic patients [Table 1].

Discussion

We have evaluated the correlation between HOMA-IR
and angiographic severity of CAD in 61 consecutive
type 2 diabetic patients who underwent angiogram
for the evaluation of coronary heart disease. IR was
associated with the presence of CAD in diabetic
patients,!®”) but correlation with the severity was not
studied. In this study, we have shown that there is a
positive linear correlation between these parameters,
which is statistically significant (r = 0.303 and P = 0.009).

Diabetic patients have early onset of CAD and the
involved vessels show severe disease. Median duration
of diabetes was just 6.00 (Interquartile range: 7.00) in
our study.

The process is multifactorial and the known risk factors
account for about 25% of the disease.”! Other components
of metabolic syndrome were not correlating well with
the angiographic severity of the CAD in spite of being
associated with the disease.!™” In addition to being
associated with the disease, presence of positive linear
correlation observed in our study, strengthens the
possibility of cause-effect relationship.

Table 1: Correlation of Gensini score versus other
parameters in type 2 diabetic patients

Gensini score

rvalue P value
Log HOMA-IR 0.303 0.009
Systolic blood pressure 0.048 0.356
Fasting blood sugar 0.108 0.204
LDL cholesterol 0.096 0.286
Age -0.063 0.315
HbA 0.093 0.298

HOMA-IR: Homeostasis model assessment-insulin resistance;
LDL: Low-density lipoprotein; HbA, : Hemoglobin A1C
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Figure 1: Graph showing stepwise significant correlation between
mean log homeostasis model assessment-insulin resistance and tertile
partitions of Gensini score

Our study establishes the important role of IR in the
pathogenesis of diabetic vascular disease. Numerous
data also suggest that IR has a central role in the
atherosclerosis.™ IR is closely related with an increased
risk of cardiovascular disease.l’®! Altered insulin
signaling in endothelial cells, has emerged as an
important mechanism for the increased susceptibility
to cardiovascular disease. Endothelial dysfunction,
which develops due to this alteration contributes
to progressive atherosclerosis along with the
proinflammatory state induced by IR.!'! Although
IR is known to be a part of the metabolic syndrome,
the other clinical markers like truncal obesity and
body mass index has low sensitivity and specificity in
identifying IR.[

IR is the only component of the metabolic syndrome,
which remains relatively constant throughout the
natural history of type 2 diabetes mellitus.® Even with
conventional treatment of type 2 diabetes mellitus, IR as
measured by HOMA-IR method has been shown to be
relatively constant during the many years of treatment
in UK prospective diabetes study study.'% All the other
anthropometric measurements and biochemical risk
factors change over the period of time with or without
treatment. This unique feature of the IR along with its
correlation with severity of angiographic score will
help us in identifying high risk individuals. A type 2
diabetic patient whose HOMA-IR, very high at the time
of diagnosis may be prone to develop severe vascular
disease and may benefit with very aggressive medical
management.

Another implication of the study is the necessity of
focusing on IR as a target for intervention in type 2
diabetes mellitus. The aggressive glucose reduction has
not yielded the desired results in terms of reducing the

Figure 2: Scatter plot showing positive linear correlation between
severity of coronary artery disease (Gensini score) and log of
homeostasis model assessment-insulin resistance in type 2 diabetes
mellitus

vascular complications.* Instead, the association of IR
with endothelial dysfunction suggests that modifying
this pathological link may be an alternative therapeutic
strategy.['¢!

Further IR as measured by HOMA might aid in
predicting the severity of CAD and its clinical relevance
especially in resource limited setting. Since measurement
of IR by HOMA, is easier to perform, has been shown
to correlate well with euglycemic clamp method, a
reference standard method for measuring IR™ and has
the potential to be used in routine clinical practice. Thus
in mere future we might be able to predict the severity
of CAD by means of HOMA-IR and patients with
extensive and severe disease who are not candidates for
angioplasty can be identified easily.

The limitation of this study is the cross-section
design. Though our study did not show a significant
correlation between other well-known risk factors
and severity of CAD, long-term follow-up with
HOMA-IR measured in the beginning of the disease
and compared with angiographic findings after a few
years along with other known risk factors might allow
us to evaluate the strength of each factor in relation to
other variables.

Conclusion

Based on the limitations, the study highlights the
importance of IR being a major risk factor for CAD
in type 2 diabetes mellitus. Thus, we might be able to
predict the severity by measure of IR which is a simple
test. Patients with severe and extensive disease who
are not the candidate for angioplasty can be identified
easily.
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