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ABSTRACT

Background:
Osteoprotegerin (OPG) is a well-known protein, it can reduce the osteoclast production and it also
be used to identify people with CAD. The aim of this study was to investigate OPG levels, CIMT,
and CAC measures in diabetic participants, as well as examine the link between blood OPG levels
and early atherosclerosis such as CIMT, CAC, and GLS in patients with type 2 DM.
Method:
The study included 160 type 2 DM patients. All study were investigated GLS and venous blood
specimens were collected to determine OPG. Serum OPG levels was determined using an ELISA.
FPG, PPBS, and HbA1c values were assessed. CIMT were measured with B-mode ultrasonography,
CAC were measured with CT.
Results:
The OPG levels were substantially higher in FBS >126 mg/dl group (1.64 ng/ml) compared to the
FBS ≤126 mg/dl group (1.00 ng/ml). Mean OPG levels were higher in the PPBS ≥200 mg/dl group
(1.47 ng /ml) compared to the PPBS <200 mg/dl group (0.93 ng /ml). The mean OPG level were
substantially higher in abnormal CIMT (1.74 ng/ml) when compared to the normal CIMT (0.92 ng
/ml). Mean OPG level was statistically significant in abnormal GLS (1.91 ng/ml) compared to the
normal GLS group (1.15 ng/ml). Serum OPG levels also demonstrated a significant increase with
disease severity. Mean levels ranged from 0.67 ng/ml in the "normal" group to 3.93ng/ml in the
"severe" group, with a highly significant difference (F = 41.203, p= 0.000).
Conclusion:
Our study demonstrates the serum OPG levels are substantially associated with CAD severity,
highlighting their potential as early biomarkers for CAD. This biomarker could complement
existing diagnostic tools, allowing for earlier detection and better risk stratification in CAD patients.

Keywords: Osteoprotegerin (OPG), Carotid intima-media thickness (CIMT), Coronary Artery
Calcium (CAC), Computer Tomography (CT), Global Longitudinal Strain (GLS), Diabetes mellitus
(DM), enzyme-linked immunosorbent assay (ELISA), Fasting blood sugar (FBS), Postprandial
Blood sugar (PPBS), coronary artery disease (CAD), Glycated haemoglobin (HbA1c).

INTRODUCTION:
T2DM causes vascular ageing and linked to
increased complication, as well as mortality

and morbidity from coronary artery disease
(CAD). (1,2) Diabetic individuals have
significantly higher levels of serum
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osteoprotegerin (OPG), motivating further
inquiry in CIMT, CAC, and GLS. Previous
investigations indicated that OPG may rise in
reaction to arterial damage induced by
endothelial dysfunction. (3) OPG is a newly
discovered glycoprotein that is a soluble
member of the TNF receptor family. (4) OPG
promotes bone mineralisation by blocking
RANKL receptors and osteoclast. (7-9) OS
plays a significant role in the development of
CAC by stimulating a trans-differentiation in
endothelial cells into osteoblast-like cells,
resulting in elevated levels of OPG. (5,6)
Various sets of researchers have observed the
serum OPG levels are dramatically raised in
both type 1 and 2 DM individuals, (10-15) both
diabetic and nondiabetic persons suffering from
CAD. (14-17) Serum OPG levels were shown
to be higher in patients with type 2 diabetes,
with or without complications. (18-20) Our
study has to evaluate and associate the serum
osteoprotegerin with biochemical and less-
invasive imaging methods that may pave the
way for a novel developmental sensitive
biomarker for early diagnosis and prediction of
CAD in type 2 DM.

METHODS:
Our investigation is prospective cross-sectional
study was carried out Kelambakam, at
Chettinad Super Speciality Hospital. 160 DM
patients were totally included in study. The
study had been approved by IHEC. The period
of this study is extended between January 2024
to February 2025. The study population
presented with DM were carefully selected.
Based on the inclusion and exclusion criteria
every patient had been selected. Our study was
association between OPG and coronary artery
CAC, CIMT, and GLS in T2DM patients.
INCLUSION CRITERIA: included age >18
years, both sex, patient with HbA1c

level >6.5%. EXCLUSION CRITERIA:
included H/O CAD, percutaneous coronary
intervention, CABG, AF and CKD. 5
individual that was involved in the study were
excluded due to poor echo window and 3
individual was not willing to continue the study
after excluding these individuals results for 152
people were used.
As per the kit instruction the procedure of
serum OPG ELISA had been performed.

CLINICALMEASUREMENTS:
• All the T2DM patients were subjected
to less-invasive methods to measure CIMT
using B-mode USG , Coronary calcium score
(CCA) imaging will be performed using
multidetector computed tomography(CT) and
GLS using Echocardiography the surrogate
markers of atherosclerosis.

CIMT:
The distance between the leading edge of the
first bright line (the blood-intima interface) of
the far wall and the leading edge of the second
bright line (media adventia interface) will
indicate the intima medial thickness. Normal
value of >0.7mm will be considered as aberrant
and used as an early indicator of atherosclerosis.

CAC SCORE:
Coronary calcium on CT will be measured
using the Agatston score. The total Agatston
calcium score is calculated by adding the
calcium from the right coronary, left anterior
descending, and left circumflex arteries. CACs
were categorised as zero, minimal (0-≤10),
mild (>10-≤100), moderate (>100-≤400), and
severe (>400).
GLS:
The peak systolic longitudinal strain will be
measured using automated function imaging.
GLS <17% is abnormal, GLS >17% is normal.
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RESULTS:
Patient Demography:
This prospective cross-sectional study included
a total of 152 patients, among them 74 are male
and 78 are female patients.

When compared to age distribution, The mean
serum OPG level was greater in males (1.43 Pg
/ml) when compared to females (1.23 Pg /ml).
However, the variation was not statistically
significant (F =0.44, p =0.50).

TABLE 1:
Variables P value (<0.05)

Age 0.506

BMI 0.725

Duration of DM 0.003

HbA1c 0.001

Systolic BP 0.783

Diastolic BP 0.397

HDL 0.029

LDL 0.559

TGL 0.036

Total Count 0.025

FBS 0.006

PPBS 0.250

CIMT 0.011

CT-CAC 0.000

GLS 0.020

DURATION OF DM:
The duration of DM demonstrated a positive connection with serum OPG levels.
Differences across groups were highly significant (F = 4 .99 2, p = 0 .00 3).
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HbA1c:
HbA1c has a positive correlation with serum OPG levels. P value is statistically significant
(p=0.001)

FBS:
Serum OPG levels was significantly greater in the FBS >126 mg/dl group (1.64
ng/ml) compared to the FBS ≤126 mg/dl group (1.00 ng/ml), with a statistically
significant difference (t = -4.878, p = 0.006).

PPBS:
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Mean OPG levels was higher in the PPBS ≥200 mg/dl group (1.47 ng /ml) compared to PPBS <200
mg/dl group (0.93 ng /ml). However, The difference was likewise not statistically significant (t = -
3.490, p = 0.250).

CIMT:
The mean OPG level was significantly greater in abnormal CIMT (1.74 ng/ml)
compared to normal CIMT (0 .92 ng /ml). There was a statistically significant difference
(t = -6 .587, p = 0 .011).

CT-CAC:
Serum OPG levels also demonstrated a significant increase with disease severity. Mean levels
ranged from 0.67 ng/ml in the "normal" group to 3.93ng/ml in "severe" group, with highly
significant (F = 41.203, p= 0.000)

GLS:
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OPG levels was significantly high in abnormal GLS (1.91 ng/ml) compared to the normal GLS
group (1.15 ng/ml) and there was a statistically significant difference (t = -5.002,p = 0.020).

DISCUSSION:
We performed a prospective cross-sectional

study with 152 participants to access the
relationship between CIMT, CAC, GLS, and
OPG levels in DM2. Patients with Type 2DM
had greater levels of serum OPG in HbA1c,
FBS, PPBS, CIMT, CAC, and GLS, which
supported our theory. In our study there was a
positive relationship between the serum OPG
and HbA1c with significant p value. Previous
research was a favourable association between
serum OPG and HbA 1c levels in type 2
diabetic patients.
(21-23)
Our study showed the serum OPG level is
positively correlated to FBS and PPBS but
PPBS was not statistically significant were
compared to FBS. However, research suggests
a negative association between OPG and FBG
in older male populations. (24) Alev et al.,
demonstrates that there is a significant
correlation between serum OPG concentration
and glycaemic control measures such as FBG,
PBG, and HbA 1c, indicating long-term
glucose management. (25)
In current study we found that, the serum OPG
levels was significantly greater in abnormal
GLS compared to normal GLS and it was
statistically significant with P value. Diabetic

hypertensive individuals with poor LV systolic
function (GLS ~ 18.5) showed higher DBP
levels. In correlation analysis, we found no
correlation. (27)
Our study demonstrates that OPG levels was
significantly greater in the abnormal CIMT
compared to the normal CIMT. Mutlu Gunes et
al., shows that patients with DM2 had greater
OPG and CIMT and lower FMD levels than
healthy individuals. Diabetes and hypertension
were linked to higher OPG levels and there was
no correlation between CIMT, FMD, and OPG
readings.
We observed the OPG level is closely and
strongly connected with CAC patients. Serum
OPG levels also demonstrated a significant
increase with disease severity. As demonstrated
in the prospective study, diabetic individuals
were vulnerable to a greater risk of CAC
incidence after the raised level of OPG,
showing that high OPG levels were related to
the length of T2M. (26) The aberrant CAC is
considered an integrated factor showing the
persons to various ages to CAD burden among
all races and genders.

CONCLUSION:
Our current study demonstrates the serum
osteoprotegerin are statistically proven with
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CAD severity, highlighting their potential as
early biomarkers for CAD. OPG concentration
has been recommended as a helpful diagnostic
for identifying aberrant CAC, CIMT, and GLS
among T2DM patients. These biomarkers could
complement existing diagnostic tools, allowing
for earlier detection and better risk stratification
in CAD patients. These indicators could be
utilised in clinical settings to detect CIMT,
CAC, and GLS early, allowing interventions
can be developed by the lower CAD event rate
in all patients. Future, research should focus on
validating these findings in larger, diverse
populations and exploring their utility in
clinical practice.
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