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Abstract

Introduction: Among all the risk factors for atherosclerosis, diabetes is one that has a direct causal association with it, so
it has been a focus in major primary prevention studies. The prediabetic population is considered at the same risk as non-
diabetics as per the latest guidelines. By using the Coronary artery calcium score (CACS) which is a predictor of cardiovas-
cular events, in this subset of people authors tried to analyse whether prediabetics can be treated the same as non-diabetics.

Methods: Patients undergoing CT coronary angiography with no major epicardial coronary artery obstruction were in-
cluded and divided into three subgroups of non-diabetic, pre-diabetic and diabetic. Their CACS were measured and com-
pared for any significance.

Results: A total of 300 patients were part of the study with 100 patients in each subgroup. The mean age of the popula-
tion was 48 years. Lipid profile was significantly deranged in the non-diabetic and pre-diabetic subgroup as they were not
on any therapy. CACS was 5.4 * 37.37, 98.02 * 300.89, 209.47 * 277.61 in non-diabetic, pre-diabetic and diabetic subgroups
respectively. The CACS was much higher in the pre-diabetic subgroup of people missing statistical significance by only a
small margin.

Conclusion: From this observational study authors conclude that prediabetics are at much higher risk of adverse cardio-
vascular events than non-diabetics and so when it comes to primary prevention therapy, they should not be considered in
the same risk category as non-diabetics.
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Introduction

iabetes is considered a traditional risk factor
Dfor atherosclerotic vascular disease for a long,

and if uncontrolled, it increases the risk mani-
fold. Hence, for primary prevention of atherosclerosis
in diabetics (age more than 40 years), all guidelines
recommend for initiation of statin therapy.!"! For non-
diabetics however, primary prevention is considered
based on the online calculated risk score after evaluat-
ing various parameters. In this scoring system, certain
risk enhancers are used to decide the need for therapy
if patients have borderline risk score. Coronary artery
calcium score (CACS) is one of the risk enhancers in
guidelines for such a subset of people. CACS is widely
studied in the population and for patients with a bor-
derline risk score, CACS > 100 is considered as a marker
for initiation of primary prevention therapy.” CACS >
100 is an established risk marker for major adverse car-
diovascular events.**! Even those patients with a score
<100 or with a score = 0, but progressively increasing
in subsequent scans are considered at increased risk
of major adverse events.[*® Pre-diabetes is a precursor
of developing diabetes in the future if neglected. No
guidelines recommend initiation of primary preven-
tion therapy for pre-diabetes and are considered in
the same risk category as non-diabetic.”’ In this study
we have assessed CACS in diabetes, pre-diabetes and
controls using Computed Tomography (CT) and tried
to calculate the burden of athero-
sclerotic disease in pre-diabetic
compared to other population. Our

lipid profiles were noted in all patients. Coronary ar-
tery calcium score was measured in these subgroups
and comparison was done.

Statistical Analysis

Categorical variables were presented in number
and percentage (%) and continuous variables were
presented as mean + SD and median. Normality of da-
ta was tested by Kolmogorov-Smirnov test. If the nor-
mality was rejected then the non-parametric test was
used.

Statistical tests were applied as follows:

1. Quantitative variables for comparing three groups
were compared using ANOVA and Kruskal Wallis
test (when the data sets were not normally distrib-
uted). For comparing two groups Independent t-
test and Mann Whitney test (when the data sets
were not normally distributed) was used.

2. Qualitative variables were correlated using the Chi-
Square test.

A p-value of <0.05 was considered statistically sig-

nificant.

Results

A total of 300 patients with 100 patients in each sub-
group of controls, pre-diabetic and diabetic. The mean

Table 1: Comparison of demographic characteristics between control,

prediabetic and diabetic

hypothesis was prediabetics have Demographic Control; | Pre-diabeti; | Diabetic;
more atherosclerosis and so should characteristics group C group P group D Total P value
. . (n=100) (n=100) (n=100)
be considered early for primary
prevention. Age 4733522 | 4607+528 | 50334375 | 4791+508 | 0003
0, 0Oy 0, 0,
Methodology Female 43.33% 33.33% 20% 32.22% 0152
In this study, patients undergo_ Male 56.67% 66.67% 80% 67.78%

ing CT coronary angiography for Smoking 23.33% 23.33% 26.67% 24.44% 0.942
chest discomfort were included.

. . . . HTN 30% 43.33% 73.33% 48.89% 0.003
All patients with significant epi-
cardial coronary artery disease i.e., BMI kg/m? 26874293 | 27864324 | 2617382 | 2697+339 | o1
S50° . .

50% of luminal narrowing, were HbA1C 538+015 | 603021 | 7.09:098 | 617s092 | <0000
excluded from the study. Then pa- ol Cholestial S o001
tients were grouped into three sub- ot (mgo"/ofs“" 192.83+50.84 | 187.87 +38.62 | 148.7+30.83 | 176.47 +45.08 | =
groups of contrqls, pre—dla}bet}c and LDL(mg/dl) 123.4+4387 | 120243522 | 9142752 | 111.53+38.64 | 0.0001
diabetic depending on their history.

Pre-diabetics were defined in our HDL(mg/dl) 412+7.24 414711 348+815 | 39.16+937 | 00007
study as those with HbAlc of 5.9 to 13632 0.0007
6.4% and not on any glucose-lower- Non-HDL(mg/dl) | 151.63+50.29 | 146.4 +36.74 3014 137.22 +42.96

ing therapy. The demographic and Triglycerides(mg/dl) | 149.1+6293 | 14515348 | 1115863 | 135.07+6032 | 000
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age of the population was 47.91 + 5.08 years (Table 1),
the age difference was statistically significant between
non-diabetic and diabetic but numerically the differ-
ence was small. Gender difference, history of smok-
ing, BMI (body mass index) were not statistically sig-
nificant. The incidence of hypertension was higher in
the diabetic subgroup of people. HbA1C was high-
er in a diabetic subgroup of people. Lipid profile was
found to be statistically higher in the non-diabetic and
prediabetic subgroup as compared to the diabetic pa-
tients as they were on lipid-lowering therapies. 65% of
the diabetic subgroup were on lipid-lowering thera-
pies whereas, none of the patients in the non-diabet-
ic and pre-diabetic subgroup was on these therapies.
Total coronary artery calcium score (Table 2) was 15.4
+ 37.37, 98.02 + 300.89, 209.47 + 277.61 in the controls,
pre-diabetics and diabetics respectively. Total CACS
was highest in the diabetics, followed by pre-diabetics
and the lowest in the control group suggesting that al-
tered glucose metabolism increases the risk of athero-
sclerosis. The difference was statistically significant be-
tween the diabetic and pre-diabetic subgroups(p=0.02)
but there was no statistical difference noted between
the pre-diabetic and control groups(p=0.06). However,
the absolute values of CACS were far higher in the pre-
diabetic group of people.

Table 2: Comparison of coronary artery calcium score between control,

prediabetic and diabetic

250
P=0.0008
200
150
P=0.064
100
50 I
0 -
CONTROL PREDIABETIC DIABETIC
H TOTAL CACS

Figure 1: Comparison of Total coronary artery calcium
score in diabetics, prediabetics and non-diabetics.

levels have a causal association with atherosclerosis.
However, the difference between control and pre-dia-
betics was not statistically significant but was numer-
ically higher than the control group. The significance
was missed by only a marginal difference. CACS rep-
resents the extent of atherosclerotic burden in the cor-
onary artery and is a risk for future major adverse
events. Thus, the pre-diabetics subgroup has a high-
er CACS and thus, are at increased risk of cardiovascu-
lar events in the future compared to non-diabetics. It is
also evident that pre-diabetics have a higher incidence
of a deranged lipid profile than di-
abetics as they are usually not on

any lipid-lowering therapies. The

Coronary Control; Pre-diabetic; Diabetic; BRI . . . i
artery calcium group C group P group D Total P value hpld: lowermg theraples_ mn pre Fh
score (n=100) (n=100) (n=100) abetics have been associated with
0.001 mildly increased risk of diabetes
D vs P:0.027 in future but the benefit provid-
Total CACS | 15.4+37.37 | 98.02+300.89 | 209.47 +277.61 | 107.63+247.91 | D vs C:0.0008 o . .
P vs C:.084 ed with its use outweighs the risk.
[0 Hence, the authors suggest that
LAD score 0.028 : :
Drve P0.05 the pre-d1a!:>et1c subgroup .sh01.11d
20.78+£59.27 | 26.68+92.18 | 123.56 +211.35 | 57.01+143.92 | D vs C:0.014 be appropriately treated with life-
LS Ly style modifications and early initi-
LCX score 0.032 ation of primary prevention ther-
1.83+7.57 | 2.38+118 94+19.58 | 453:14.17 g v gfg'gég apy. Moreover, as in our St_UdY
Pus il group, the pre-diabetics constitute
RCA score 0.020 a younger population so an earli-
28+872 | 57.52+210.79 | 23.49+62.58 | 27.94+127.65 g v gg%gi er intervention would benefit them
P vs C:0.196 immensely.
Limitations of the study are the
. : age difference was statistically significant and might
Discussion 8 y S8 &

This observational study showed that the total cor-
onary artery calcium score is higher in diabetics, fol-
lowed by pre-diabetics and then the control group
(Figure 1). Thus insulin resistance, altered glucose

have increased the atherosclerotic burden in the popu-
lation, but this difference was numerically a very small
number. This is only an observational study with a
small number of study group so it can only be hypoth-
esis-generating and can also be a reason for the differ-
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ence missing statistical significance. A major study in
the pre-diabetic subgroup is required to further sub-
stantiate this observation that early initiation of prima-
ry prevention therapy can prevent future events.

Conclusion

From this observational study, the authors conclud-

ed that the pre-diabetic subgroup of patients has a rela-
tively higher calcium score and hence, are predisposed
to cardiovascular events. Their risk assessment should
not be as same as non-diabetics. CACS should be con-
sidered early in this subset so that they can be better
risk stratified. Early and aggressive management of
these patients could reduce morbidity and mortality
associated with coronary atherosclerosis.
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