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Background: Diabetes mellitus (DM) is a metabolic disorder with hyperglycemia. Dyslipidemia
associated with DM patient and contributing to atherovascular events and increases the
likelihood of cardiovascular disease (CVD) in future. Measurement of inflammatory marker
like hs-CRP will improve the prediction of the risk of these events. This study aimed to
assess the cardiac risk indices and determine their association with hs-CRP in diabetic
patients. Aims and Objectives: This study is aimed to assess the association of the cardiac
risk indices and hs-CRP in diabetic patients. Materials and Methods: This study included
each 125 subjects of Type 2 diabetic patients and healthy control. The anthropometric
parameters (BMI and WHR) and blood parameters such as fasting glucose, glycosylated
hemoglobin (HbA1c), lipid profile (total cholesterol, TGL, HDL, and LDL), hs-CRP, and
microalbumin were measured. Cardiac risk indices calculated from lipid profile. Results: High
cardiac risk indices were observed in diabetic subjects. The cardiac risk indices were showed
that significant positive correlation with BMI, fasting sugar, HbA1c, total cholesterol, TGL,
LDL and HDL shows negative correlation. Furthermore, hs-CRP and microalbumin showed
significant positive correlation with cardiac risk indices in Type 2 DM patients. Conclusion:
The increased in values of cardiac risk indices in diabetic patients shows increasing the
susceptibility of CVD in these patients in future. The correlation of indices values with hs-CRP
(inflammatory marker)shows the direct association of inflammation with CVD risks in Type 2
DM patients. Screening of these indices among diabetic patients will help the propensity of
future development of CVD which can be arrested by encouragement of healthy lifestyle.
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INTRODUCTION

It is a major risk factor for various nonfatal complications
and death.
Diabetes mellitus (DM) is a metabolic disorder characterized

by chronic hyperglycemia with disturbances of metabolism
of carbohydrate, protein, lipid, and resulting of defects in
pancreatic insulin secretion, insulin action, or both.! The
most common form of diabetes is Type 2 DM. The Type 2
DM prevalence is increasing in all populations worldwide.

DM worldwide prevalence is 9.2% in 2020 and Indian
prevalence is 8.9.” India is one of the seven countties of the
Indian Diabetic Federation South East Asian (IDF SEA)
region. A total of 463 million people have diabetes in the
world and 88 million people in the SEA Region; by 2045,
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this will rise to 153 million.” India will be diabetic capital
due to diabetes incidence is surging rapidly.’

Dyslipidemia condition is associates with diabetes patient.
It is contributing to atherovascular events and increases
the likelihood of cardiovascular disease (CVD) in future.
Diabetes and pre-diabetes act as major risk factors for
CVDs. Diabetes patients CVD mortality is 70% and the
risk of CVD mortality increases by 2—4 times for diabetic
patients when compare with healthy controls.”

Inflammation plays a role in the pathogenesis of
cardiovascular events and measurement of inflammatory
markers will improve the prediction of the risk of these
events. High-sensitive C-reactive protein is the most reliable
marker of cardiovascular inflammation.® To improve
cardiovascular health in diabetic patients and reduce the
rate of mortality, new and easily approachable techniques
are identified. To optimize the predictive capability of CV
risks, the various cardiac risk indices have been made from
the parameters of lipid profile.”

The names of cardiac risk indices are atherogenic index
(Al) which is LDI.-to-HDL ratio, cardiac risk ratio (CRR)
which is the ratio of total cholesterol to HDL, atherogenic
coefficient (AC) that is a ratio of non HDL cholesterol
to HDL, and Al of plasma (AIP) which is log of ratio
of TG to HDL.*In diabetes patient, inflammation is the
main cause which leads to hyperglycemia and associated
complications. Indian scenario results show that there is
a paucity of studies on association of atherogenic indices
with inflammatory markers. Thus, in this study, it is aimed
to assess the cardiac risk indices and determine their
association with hs-CRP in diabetic patients.

Aims and objectives

This study is aimed to assess the association of the cardiac
risk indices and high-sensitive CRP in diabetic patients of
tertiary care hospital, Puducherry. This study will help the
Puducherry specific DM patients cardiac risk indices range
and more useful for the treatment of DM patients attend
in our hospital, especially company worker with DM.

MATERIALS AND METHODS

In this study, the samples were collected from the patients
attending in medicine OPD and diabetic clinic in Sti
Venkateshwaraa Medical College Hospital and Research
Centre, Ariyur, Puducherry.

Inclusion criteria
The patients with Type 2 diabetes included in this study
probably on above age of 30 years diabetes patients.
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Exclusion criteria

Patients with Type 1 diabetes, cardiac diseases, pulmonary
diseases, renal diseases, hepatic diseases, malignancies,
and any other conditions that may alter the levels of
inflammatory markers will be excluded from the study.

Study design
A case—control study and purposive sampling (hospital
based) method used with random sampling technique.

Sample size calculation
Sample size calculated based on previous article DM
prevalence 8.9%.

DM — 125 patients and control — 125 age- and sex-matched
healthy people,

sample size calculated based on the formula
n=7*Xp(1-p)/d?

(Diabetes prevalence: 8.9% |2], confidence interval: 95%,
margin of error: 5%)

This study got approved by the Institutional Ethics
Committee. We have used total 250 samples that include
125Type 2 DM patients and 125 age-matched normal
adults based on our sample size calculation. Basic details of
each participant (age, gender, and BMI) will be recorded.
Fasting blood sample (FBS) will collected for quantification
of fasting sugar, glycosylated hemoglobin (HbA1lc), lipid
profile (cholesterol, HDL, and triglyceride [TG]), hs-CRP,
and urine microalbumin.

Serum after separation will stored at —20°C till analysis.
HbAlc is assayed in the whole blood. Biochemical
parameters measured by Siemens Dimension EXL 200
tully autoanalyzer. Standard kit-based methods will be used
for the estimation of biochemical parameters as follows:
e IBS: Hexokinase method

e HbAlc: Immunoturbidimetric method

e Cholesterol (CHO): Cholesterol oxidase-peroxidase
method

HDL.: Direct method

LDL cholesterol: Direct method

TG: GPO-PAP method

hs-CRP: Immunoturbidimetric method
Microalbumin: Immunoturbidimetric method

Calculation of cardiac risk indices/atherogenic indices will
be done as follows:’

e CRR =Total cholesterol/HDL

e AI=LDIL/HDL

e AC=(Total cholesterol—HDI)/HDL
e AIP=Log (TG/HDL).
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Statistical analysis

The data will be collected, recorded andanalyzed statistically
to determine the significance of different parameters using
SPSS package for Windows version 23.0.Quantitative
characteristics will be summarized by arithmetic mean and
standard deviation. The differences in the anthropometric
and biochemical parameters are compared using t-test. The
association will be determined by Pearson’s correlation
coefficient. The difference in level and association is
consider statistically significant if P<<0.05.

RESULTS

The diabetic subject age was49.50110.60 that significantly
higher than the control group age (40.17£7.76) (Table 1).
The BMI and WHR for diabetic subjects result show
significantly high values compare with the control group
(Table 1). The FBS and HbAlc values were high in the
diabetes group compared to the control group and analysis
shows statistical significance (Table 2). Similarly, diabetic
patients had significantly high cholesterol and LDL values
compared to the control group. Further HDL, the values
were significantly low in the diabetic group compared to
control. The TG value was significantly high in diabetic
patients compared to control(Table 2).

Diabetic patients had significantly high cardiac risk indices
compared to controls (Table 3). Further, hs-CRP and
microalbumin values were significantly high in diabetic
individuals compared with the control group (Table 3).The
correlation result is shown in Table 4 of cardiac indices
(CRR, Al, AC, and AIP) with basic parameters and hs-CRP,
microalbumin of diabetic individuals. There was positive
correlation between cardiac risk indices; basic parameters
such as BMI, fasting sugar, HbAlc, cholesterol, HDL,

Parameters Control Diabetes P-value
Age (years) 40.1747.76 49.50+10.60 <0.001**
BMI 23.52+3.74 26.35+5.46 <0.001**
WHR 0.81£0.12 0.92+0.12 <0.001**

Statistically significant: *—>P>0.05 **—P<o0.01

TGL, and LDL were observed but HDL result shows
negative correlation for diabetic group. Similarly, hs-CRP
and microalbumin also shown positive correlation for

diabetic patients (Table 4).

DISCUSSION

DM always leads to lipid abnormalities. DM patients are
associated with CVD risks and that further aggregated
by the presence of dyslipidemia and inflammatory
pathophysiological alterations. CVD is the main cause
of mortality in DM patients. Early management of
dyslipidemia and improvement in dearranged inflammatory
state aid will prevent the atherogenic cardiovascular
complications and mortality rate in DM patients.

Therefore, earlier detection of cardiovascular risk in
diabetic patients can reduce the CVD associated mortality
rate. There were several techniques have been developed
to predict the cardiovascular risk in diabetic patients.
The cardiac risk indices, namely, CRR, Al, AC, and AIP
are economically reliable and most authentic technique
measures with high predictive capabilities. This study was
started to determine the possible link between cardiac risk
indices, hs-CRP, and microalbumin and their role in the
development of CVD in patients with DM.

The cardiac risk indices were elevated significantly in
diabetic patients compared to the control group. In this
study, DM patients indices CRR, Al, AC, and AIP values
were 4.5520.97, 2.97£0.75, 3.55+0.97, and 0.50£0.23.
Similar to our study, Shrestha et al.,'’ reported CRR (4.2),
Al (2.7) and AC values (3.3), and AIP (0.4). In this study,
significantly high values of cholesterol, TGL, and LDL were
observed in the DM patient groups while the level of HDL
was significantly low. In this present study, reports show
that the presence of dyslipidemia, a major cause of CVD,
in the DM patients involved was documented. Our study
results were in accordance with the previous study results.!"!?

Cardiac risk indices are considered more specific and
sensitive marker for the prediction of cardiovascular risk
when compared to the individual lipid parameters. Similar

Parameters Control Diabetes P-value Parameters Control Diabetes P-value

FBS 73.25+8.17 195.23+67.82 <0.001** CRR 3.99+1.07 4.55+0.97 <0.001**
HbA1c 4.25+0.14 7.89+1.49 <0.001** Al 2.65+0.87 2.97+0.75 0.004**

Cholesterol 175.27+£33.06 190.13+44.42 0.005** AC 2.99+1.07 3.55+0.97 <0.001**
TGL 110.99+62.17 183.46+84.02 <0.001** AIP 0.35+0.25 0.50+0.23 <0.001**
LDL-C 115.96+29.69 125.01+£36.98 0.041* hs-CRP 1.09+0.45 2.99+2.62 <0.001**
HDL-C 45.6+£9.15 42.44+8.28 0.013* Microalbumin 13.20+7.45 49.56+14.45 <0.0001**

Statistically significant: *—P>o0.05 **—P<o0.01
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Parameters  Age (r) BMI (r) FBS (r) HbA1c (r) Cholesterol (r) TGL (r) HDL (r) LDL (r) hs-CRP (r) MA

CRR 0.04 0.19* 0.31* 0.29* 0.79** 0.56** —0.67** 0.54** 0.28* 0.20*
Al 0.03 0.22* 0.28* 0.21* 0.70** 0.35** —0.57** 0.75** 0.23* 0.19*
AC 0.04 0.24* 0.29* 0.20* 0.59** 0.56™* —0.67* 0.54** 0.22* 0.20*
AIP 0.14* 0.30* 0.27* 0.30* 0.47** 0.89** —0.61* 0.44** 0.25* 0.23*

Statistically significant: *—P>0.05 **—P<0.01

to this study, Shrestha et al.,'" also reported high cardiac
risk indices diabetic patients suggesting increased CVD
risks in future. In DM, patients have both hyperglycemia
and associated CVD which are linked with inflammatory
mechanisms. Hence, in this study, correlation of cardiac
risk indices with inflammatory mediator (hs-CRP) and
microalbumin was also assessed. hs-CRP and microalbumin
showed significant positive correlation with cardiac risk
indices in diabetic patients.

The cardiac risk indices were also significantly correlated
with basic parameters. The correlation was negative with
HDL and positive with other parameters (BMI, fasting
sugar, HbAlc, cholesterol, TG, and LDL)."*'* The previous
studies have also reported significant positive correlation
between CRR, Al, AC, and AIP with age, BMI, fasting
sugat, HbAlc, and lipid parameters.'"!

Limitations of the study

This study has some limitation and it is hospital based study
and sample size is small. Large sample required community-
based assessment. Other inflammatory markers need to be
studied with larger sample size in diabetes mellitus.

CONCLUSION

Uncontrolled diabetes always leads to lipid abnormalities.
The altered cardiac risk indices and their significant
association with inflammatory marker signify the direct
association of inflammation with CVD risks. Thus, there
is a requirement of novel approaches that can retard
inflammatory responses and arrest unwanted cardiac
health outcomes. Cardiac risk indices can be generated
simply by measuring the level of lipid parameters (total
cholesterol, TGL, LDL and HDL). They are the most
reliable and economic method for screening compare than
other expensive laboratory methods like apolipoproteins
estimation. Screening of these indices among diabetic
patients will help the propensity of future development
of CVD which can be arrested by encouragement of
healthy lifestyle.

In this study, we found increased values of cardiac risk
indices in diabetic patients and these may increase the
susceptibility of CVD of the patients in future. These
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indices were also correlating significantly with the
inflammatory mediators such as hs-CRP and microalbumin.
It is recommended that screening must be conducted
among diabetic patients so that through the encouragement
of healthy lifestyle or pharmaco therapy, we can prevent
the propensity of future development of CVD. It not
only improves cardiac risk factors but increase of cardio
protective molecules level and also decrease thrives
cardiovascular risks.
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