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Abstract. Current literature indicates that there is a strong
correlation between coronary artery disease (CAD) and type 2
diabetes. The arteriosclerotic progression occurs earlier and in
a greater extent in the diabetic than in the non-diabetic
population. In diabetic subjects, the detection of arterial disease
does not always precede the development of an acute arterial
incident. Herein, we reviewed studies published within the last
5 years in order to reveal the risk factors for coronary artery
disease in patients with type 2 diabetes. In addition, we aimed
to discuss how to diagnose in an early stage or even screen the
presence of coronary artery disease in asymptomatic diabetic
patients. Possible blood markers as predictors of CAD, which
are mostly related to the lipidemic profile of subjects, are
included in this review. Less invasive imaging methods than
conventional coronary angiography, included in the article, are
gradually used more in the diagnosis of CAD and show high
effectiveness. Data from 23 articles with 22,350 patients having
type 2 diabetes were summarized and presented descriptively.
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The rates of diabetes are increasing worldwide. The
scientific community estimates that the number of people
living with diabetes will rise dramatically the following years
and will reach the number of 592 million by 2035 (1).
Diabetes mellitus has a wide range of complications which
includes both microvascular (renal, retinal, and neuropathic
disease) and macrovascular complications [vascular disease
and coronary artery disease (CAD)] (2). The main system
affected by diabetes, causing death, is the cardiovascular
one. As a result, patients suffering from diabetes are prone
to more severe cardiovascular diseases and have greater
complication rates than non-diabetic patients (3).

Inflammatory elements, vascular smooth muscle cell
proliferation and endothelial dysfunction, which characterize
atherosclerosis, result in atherosclerotic plaque instability
and progression (4-10). Atherosclerosis leading to CAD
results in restriction of blood flow to the heart (11). It is
common knowledge that the degree of stenosis varies among
patients. Therefore, the clinical presentation of patients also
varies from asymptomatic to stable angina and acute
coronary syndrome (ACS), which includes unstable angina,
stemi and non-stemi myocardial infraction (12).

Diabetes is regarded as a CAD risk equivalent. This means
that diabetic patients are at risk of having coronary events
alike non-diabetic patients, who previously had one (13).
Many factors contribute to the appearance of CAD in
diabetes type 2 patients and only 25% of these are already
known (14). As CAD constitutes a challenging task among
practitioners, the aim of our review is to present the
correlation between type 2 diabetes mellitus and CAD,
according to current scientific reports, and to reveal possible
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predictive factors that could be used as a screening and risk
assessment tool for CAD in the future.

Literature Review

A search was conducted in MEDLINE (via PubMed) in order
to retrieve articles from the period of time between 2014-
2017. The search strategy was based on the use of keywords
such as coronary artery disease, type 2 diabetes, coronary
computed tomography, angiography and atherosclerosis. The
PRISMA approach was used for the selection of the articles
included in the review. A total of 41 records were identified.
Following removal of the duplicates 28 records remained.
These were screened and five were excluded mainly because
they were only abstracts. The full-text articles assessed for
eligibility were 23 and none of them was excluded. The
inclusion process is demonstrated in Figure 1.

Blood Factors as Predictors for CAD

There is a variety of factors determining the risk of CAD,
including blood markers, a common and useful tool for the
prediction of CAD. In 2014, Huang et al., reported a study
in which they compared sdLDL cholesterol (sdLDL C) levels
between healthy individuals and diabetics with CAD in a
group of Taiwanese people (Table I). It is known that, sdLDL
particles are more atherogenic due to their characteristics,
which include lower binding affinity to LDL receptors,
higher penetration into subendothelial layer, longer half-life
and lower resistance to oxidative stress. According to this
study, sdLDL C combined with LDL C leads to better
prediction of CAD in diabetic patients than LDL C alone. It
is noteworthy that there was an age and sex effect on
sdLDL-C as older people and males showed greater levels
of sdLDL-C (p<0.001) (15).

One year later, a study of 90 participants evaluated the
possible association between atherosclerosis and glycated
apo B and the later with the glycemic index and sdLDL
(Table I) (16). It was shown that hyperglycemia and sdLDL
are independently linked to glycation of apo B. They have
suggested that the procedure of glycation and its results in
the structure of vessels predisposes to atherosclerosis (16).

In addition, another study aimed to link young onset CAD
to lipoprotein(a) {Lp(a)} in type 2 diabetic patients (Table I)
(17). Based on previous studies, there was the hypothesis
that Lp(a)-associated cholesterol can promote coagulation,
inflammation, carry proinflammatory oxidized phospholipids
and prevent fibrinolysis (18). According to Chen’s study
there is significant evidence that higher Lp(a) levels are an
independent factor predicting CAD patients with type 2
diabetes, suggesting that Lp(a) level measurement can be
beneficial for type 2 diabetic patients in clinical practice
7).
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Ozturk et al. have published a study of 158 subjects
evaluating the correlation between CAD and blood galectin-
3 (Table I) (19). Galectin-3 is defined as a carbohydrate-
binding protein with anti-inflammatory and proinflammatory
actions, depending on the inflammatory environment and the
target cell or tissue. It has also been shown that high
galectin-3 levels are positively associated with coronary
atherosclerosis (both the extent and the type of plaque),
High-sensitivity-C-Reactive Protein (hs-CRP) levels and
BMI in diabetic patients (20).

Still in 2015, another study of 76 participants who were
angiographically tested for the detection of CAD has
estimated the role of insulin resistance and other markers of
type 2 diabetes in the development of CAD (Table I) (21).
This study has shown that low levels of insulin resistance
and microalbuminuria, and female sex constitute negative
factors for the development of CAD in patients suffering
from diabetes type 2 for more than 10 years. Srinivasan’s
study suggested that these factors improve prognosis
concerning the CAD profile (21).

A possible relationship between copeptin and cardiovascular
mortality has also been tested (Table I) (22). Copeptin, a stable
fragment of the vasopressin hormone, has been demonstrated
to be an independent predictor for the appearance of diabetes
mellitus (23). Several studies have demonstrated that in elderly
population CAD and cardiovascular mortality rates increase as
the level of blood copentin increases irrespective of diabetes
mellitus. As a result, copeptin may be a useful tool for
practitioners to assess cardiovascular risk stratification of
primary prevention actions (23-25).

In 2016, Chubb et al., presented a study of 1,283 subjects
aiming to examine the correlation between the concentration
of HCO3 in blood and coronary heart disease CHD), heart
failure and mortality (Table I). According to the study, there
is an inverse association between serum bicarbonate and CHD
events in type 2 diabetic patients (as serum bicarbonate levels
decrease, the risk of CHD events increases). Additionally,
heart failure and mortality were not demonstrated to be
associated to serum bicarbonate levels (26).

In addition, the relationship between serum vaspin levels
and prevalence of CAD has been investigated (Table I) (27).
Vaspin is a factor having anti-inflammatory action. Reduced
vaspin levels are related to increased CRP and visfatin levels
(28). Vaspin, which is a ligand for VDAC/GRP78 complex
in the surface of vascular cells, has a protective effect and
prevents apoptosis of vascular cells via phosphatidyl-
inositide 3 kinase-AKT (PI3K-AKT) signaling pathway
(Figure 2) (29). Akt phosphorylates and inactivates BAD,
which is a pro-apoptotic factor, inhibiting Bcl-xL (an anti-
apoptotic factor) (30). Hao’s et al. study has indicated that
diabetic patients with CAD have higher levels of serum
vaspin compared to diabetics without CAD and healthy
individuals (27).
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Figure 1. Prisma flow diagram for the current literature review.

Miiller et al., have examined whether blood Gremlin-1
and macrophage migration inhibitory factor (MIF) might be
related to CAD and the risk of acute coronary syndrome
(ACS) (Table I) (31). MIF is a pro-inflammatory factor
which regulates monocyte recruitment, leading to
atheroprogression and plaque instability (32). Gremlin-1 is
an antagonist of MIF preventing foam-cell formation induced
by MIF and thus has an atheroprotective action (33). A study
has shown that patients with type 2 diabetes and ACS had
high levels of both Gremlin-1 and MIF. Additionally, the
MIF/gremlin-1 ratio was high, as MIF increased more than
gremlin-1. This ratio was demonstrated only in type 2
diabetes with ACS (31).

Valensi et al., have examined the association between
asymptomatic myocardial ischemia and asymptomatic CAD
with atherogenic dyslipidemia in a study that included 1080

subjects with type 2 diabetes (Table I). Atherogenic
dyslipidemia is defined as low levels of high-density
lipoprotein cholesterol and high levels of triglycerides. The
clinical results confirmed the primary hypothesis, indicating
an increased risk of atherogenic dyslipidemia and a possible
molecular targeting of atherogenic dyslipidemia could offer
improved clinical results (34).

Imaging Methods as Predictors for CAD

Imaging methods are in the forefront of the clinical diagnosis
of CAD and the broad range of its complications. In 2014,
Gyung-Min Park et al., examined a group of 557
asymptomatic participants who underwent coronary
computed tomography angiography (CCTA) evaluation, as a
screening method, and found that there is a positive
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Table 1. Clinical trials of blood markers as screening methods for coronary artery disease.

Population

Method of
screening

Clinical
outcome

Conclusion

Entry  Study Design
1 Huang Case control
etal. study
2 Dev Case control
etal. study
3 Chen Cross-
etal. sectional
study
4 Ozturk Case control
etal. study
5 Srinivasan Case control
etal. study
6 Tasevska  Prospective
etal. cohort
study
7 Chubb Prospective
et al. cohort
study

453 individuals
classified in three
groups, healthy, T2DM
with and without CAD

45 obese diabetic patients
between 45 to 65 years old
and 45 non-diabetic
obese individuals

1254 patients with young onset
CAD divided into DM
and non-DM

158 T2 diabetic patients
divided into CAD
and non-CAD

76 patients with DM
for more than 10 years

4873 subjects of 70 years
old, approximately,
both diabetics and non-
diabetics without
history of known CAD

1283 T2DM patients

Blood sample

Blood sample Relationship of subclinical

atherosclerosis
with Sd-LDL
and Apo B

Blood sample Young onset CAD in
association with

serum Lp(a)

Blood sample Evaluation of CAD in
correlation with

blood galectin-3

Coronary
angiogram

Evaluation of CAD and
MACE at 1 year
(revascularization,
non-fatal MI, death)

Blood sample All-cause mortality
including
cardiovascular and
CAD events (first MI

and revascularization)

HCO3 Death or first
hospitalization
due to cardiac events

(HF, CHD)

CAD in association with
both SALDL-C and LDL-C

High levels of LDL-C and
SALDL-C increase the risk
of CAD in T2DM (OR=4.97,
95%CI=1.96-12.57, p=0.001).
Measurement of both factors
offers better assessment
concerning the risk of T2DM
with CAD than LDL alone.

Serum LDL/apoB<1.2 is
considered atherogenic in
DM VS non-DM (48.9%
vs. 28.9). There is significant
correlation between glycated
Apo B and postprandial
glucose (p=0.001), HbAlc
(p=0.013) and fasting
blood glucose (p=0.000).

Lp(a) is an independent
predictor for high
Gensini score (OR=1.82,
95%ClI=1.10-3.12, p=0.029)
and the severity of ypung
onset CAD in T2DM.

Galectin-3 was found to be a
significant independent
predictor of coronary
atherosclerosis in DM2
(OR=1.003, 95%Cl=
1002-1004, p<0.001) and
CAD patients show higher
levels of serum galectin-3
than non-CAD
(1412.0+441.7 vs.
830.2+434.9 pg/ml, p<0.001).

HOMA -IR <2.5 (OR=9.09,
95%ClI=1.91-41.83, p=0.005),
microalb<20 mg/l (OR=4.57,
95%ClI=1.17-17.85, p=0.029)

and females (OR=7.91,

95%Cl=1.55-40.38, p=0.013)
are the factors that appear to
be associated with NO CAD.

No MACE happened when
HOMA -IR <2.5 (p=0.001).

Significant correlation between
copeptin and cardiovascular
mortality (HR=1.36,
95%Cl=1.21-1.53, p<0.001)
and CAD development
(HR=1.20, 95%CI=1.08-1.33,
p=0.001) both in the presence
and the absence of DM.

There is an inverse relationship
between HCOj5 and risk of CHD
events in T2DM. Increase by
1 mmol/l of HCOj5 reduces
5% the risk of CHD
(HR=0.95, 95%CI1=0.92-0.99).
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Table 1. Continued

Entry  Study Design Population Method of Clinical Conclusion
screening outcome
8 Hao Retrospective 228 patients with Blood sample CAD development Vaspin correlates with CAD
et al. Cross- T2DM, 45 to 65 years in relationship in DM2 (p=0.001). Serum
sectional old and 120 with Vaspin vaspin levels are higher in
study healthy participants DM than non-DM (p<0.05).
Serum vaspin levels are higher
in patients with T2DM and
CAD than patients
without CAD (p<0.05).
9 Muller  Cohort cross- 286 symptomatic Blood sample  Development of CAD in In DM, higher plasma levels
etal. sectional CAD patients divided correlation with MIF and of gremlin-1 were found
study into DM and non-DM Gremlin-1 in blood sample (p=0.001). Diabetic patients
with SAP or ACS show
higher levels of Gremlin-1
than non-diabetics with
SAP (p=0.008 and p=0.011,
respectively). Diabetic
patients with ACS rather
than SAP show higher
levels of MIF (p<0.001).
10 Valensi  Retrospective 1080 asymptomatic Stress myocardial SMI and silent CAD in Atherogenic dyslipidemia
etal. cohort T2DM patients with scintigraphy, association with LDL, associated with SMI
study LDL<3.35 mmol/L. blood sample HDL and TGs level (OR=1.8,95%CI=1.0-3.3,

p<0.05) and with silent
CAD (OR=4.0, 95%Cl=
1.7-9.2, p<0.001).

CAD: Coronary artery disease; LDL: low density lipoprotein; SALDL: small dense low-density lipoprotein; T2DM: type 2 diabetes mellitus; MACE:
major adverse cardiovascular event; MI: myocardial infraction; HF: heart failure; CHD: coronary heart disease; ACS: acute coronary syndrome;

Apo B: apolipoprotein B.

correlation between significant CAD and cardiac events, as
well as lower survival rates (Table II) (35). Additionally,
approximately 1/3 of asymptomatic type 2 diabetic patients
were found to have significant CAD. Thus, this study
depicted the potential value of CCTA in the identification of
asymptomatic type 2 diabetes being at high risk of
cardiovascular complications (35).

One year later, a group of 6434 individuals more than 20
years old who underwent CCTA was tested (Table II).
Compared to non-diabetics, type 2 diabetic patients presented
asymptomatic CAD at higher rates, concerning the low and
intermediate risk CAD mostly. Remarkably, diabetic patients
with intermediate risk of CAD suffered more cardiac events
than the ones with low risk CAD (36).

In 2015, 626 type 2 diabetic patients, not suffering from
known cardiovascular disease were examined (Table II).
During the study, the coronary artery calcium (CAC) score was
compared using multi-detector computed tomography
(MDCT), with the cardio-ankle vascular index (CAVI).
According to the results, a CAVI 29.0 or a CAC score =100
were positively correlated with cardiovascular events. Although

CAC score has a greater predictive value, CAVI seems also a
useful method for the risk stratification of asymptomatic type
2 diabetic patients. Importantly, CAVI presents a range of
advantages, such as being a low-cost procedure, is easy to be
calculated and is not affected by blood pressure (37).

The same year, investigators tested the usefulness of CCTA
in CAD detection in comparison to invasive coronary
angiography (ICA) which is regarded as the gold standard
method was investigated in 48 type 2 diabetic asymptomatic
patients (Table II). The results showed that CCTA has equal
sensitivity with ICA. However, CCTA may present many false-
positive results reducing its effectiveness as an assessment tool
for asymptomatic CAD in type 2 diabetics (38).

In another study, 506 type 2 diabetic patients asymptomatic
for CAD were examined via multi-detector computed
tomography (MDCT) (Table II). The research group
demonstrated that 82% of men and 72% of women were
suffering from CAD. Alongside, they assessed other clinical
predictors, depending on the gender. Men with high levels of
HbA Ic, longer duration of diabetes, retinopathy, dyslipidemia
and other cardiovascular problems, as well as women with
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Table II. Clinical trials of imaging methods as screening methods for coronary artery disease.

Entry  Study Design Population Method of Clinical Conclusion
screening outcome
1 Park Prospective 557 asymptomatic CCTA Cardiovascular events Significant CAD on CCTA
etal. cohort T2DM patients including non-fatal MI, is associated with more
study between 30 to revascularization, cardiac (7.1% vs. 0.5%) events
80 years old ACS or death and lower 3 year’s event
free survival rates (p<0.001).
2 Park Retrospective 6434 individuals more CCTA All-cause mortality, Patients with DM have higher
etal. case control than 20 years old revascularization CAC score and more severe
study?? divided into diabetic non-fatal MI, ACS CAD than those without.
and non-diabetic Diabetic patients with
intermediate rather than
low risk suffer more cardiac
events. (HR=3.197, 95%Cl=
1.171-8.730, p=0.023).
3 Chung  Retrospective 626 T2DM patients MDCT ABI Any cardiovascular CAC score 21000 is correlated
etal. case control more than 35 years old and CAVI event including death, with total cardiovascular events
study not suffering from measurement by acute coronary (OR=3.90, 95%C1=3.90-29.02,
known cardio- CAVI instrument syndrome, stroke, p<0.001). CAVI=9 is correlated
vascular disease coronary with total cardiovascular events
revascularization (OR=1.18, 95%CI=1.00-1.38,
p=0.049). A CAC score=1000
offers better predictive value
for total cardiovascular events
than CAVI 9.
4 Ulimoen Cross 48 T2DM patients CCTAICA Detection of For the exclusion of significant
etal. sectional aging between significant CAD CAD in T2DM patients,
cohort 18 to 75 years CCTA in comparison with
study without CAD ICA offers equal sensitivity
symptoms (100%) and negative

5  Shimabukuro Prospective

et al.
6 Zafrir
et al.
7 Halon
et al.

cohort
study

Cohort
prospective
study

Prospective
cohort study

506 T2DM patients
asymptomatic
for CAD

600 patients 55
to 74 years old with
asymptomatic T2DM

630 T2DM patients
between 55 to
74 years old,
without known CAD

Prevalence and
severity of stenosis,
atherosclerosis
Sex-related risk
factors suggestive of
asymptomatic CAD

MDCT (CCTA)

Measuring All-cause
cardiorespiratory mortality, MI
fitness through and stroke

metabolic equivalents
METS during exercise,

Non-enhanced CT

CTA Cardiovascular
death, non-fatal MI,
unstable angina or
new onset angina
were considered as
primary and non-
coronary vascular
events as secondary
outcomes

predictive value (100%).

82% and 72% of patients
(men and women) with DM
with no CV symptoms had
abnormal findings in CCTA.

Factors predicting CAD in men
were HbAlc =7.4% (p=0.003),
dyslipidemia (p=0.004),
duration of diabetes
(p=0.004), retinopathy
(p=0.004), and other type of
cardiovascular (p=0.021)
and in women were
duration of diabetes (p=0.041)
and retinopathy (p=0.000).

Low CRF can increase the
risk of all-cause mortality
in DM despite low CAC score.
(HR=2.36, 95%Cl=
1.49-3.75, p<0.00001).

The UKPDS and the Gensini
score were independent
predictive factors for primary
CHD events respectively
[(HR=1.3,95%CI=1.1-1.5,
p=0.003) and (HR=3.2,
95%CI=2.1-5.0, p<0.0001)].
The use of total plaque burden,
Gensini, UKPDS and CAC.
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Table II. Continued
Entry  Study Design Population Method of Clinical Conclusion
screening outcome
score all together has the
greatest predictive value in
discriminating primary CHD
events (C 0.824, 95%Cl=
0.768-0.881, p=0.021).
8 Srinivasan Cross 175 individuals Coronary Coronary profile Patients with DM more than
etal. sectional between 45-65 angiogram of non-DM, and 5 years had higher scores in
study years old, divided T2DM patients angiogram than those with
in 4 groups, non-DM, according to the less than 5 years (p<0.05) and
DM less than 5, between diabetic duration. show greater structural changes
5-10 years or more in coronary arteries. No such
than 10 years significant differences appeared
between 5-10 years and more
than 10 years with
T2DM (p>0.05).
9 Christensen  Prospective 200 T2DM patients U/S, Cardiac Cardiovascular events Patients with DM and elevated

10

12

13

etal. cohort
study
Nezarat  Case control
etal. prospective
study
Shalaeva  Prospective
et al. cohort
study
Wu Prospective
etal. cohort
study
Halon Prospective
etal. cohort
study

without known CAD
and elevated excretion
rate of urinary albumin

181 subjects aging
between 25 and 40 years
old divided into T2DM
and non-DM group

179 patients with
T2DM, known CAD
and trans-femoral
amputation

1584 patients with
T2DM aging
20 years and above

735 patients 55 to
74 years old with T2DM
without known CAD or HF

CT, CIMT

CAC scanning,
CCTA

CCTA

B-mode U/S

CTA

and mortality

Prevalence and severity
of early coronary
atherosclerotic
disease

Major Adverse

Cardiovascular

Event (MACE)
at | year

Atherosclerosis,
evaluation of CHD
and stroke events

Death (primary) and
cardiovascular events
caused by HF

CAT had higher risk of CVD
and mortality than patients with
low CAT (HR=2.0, 95%Cl=
1.1-3.7, p=0.017). Total cardiac
adipose tissue is correlated
with IL-8 (p<0.039).

Young patients with DM
had a prevalence of
subclinical CAD of 58%
compared with 20% in
non-DM (p<0.001).
Young DM had 25% risk
of getting CAC VS non-DM
(RR=1.253, 95%Cl=
1.049-1.497, p=0.013).

Patients with greater CCTA
stenonis including more
vessels had lower MACE -
free survival rate (p<0.0001).
Compliance of patients
decreases risk of MACE.

Carotid atherosclerosis
is an independent risk
factor for CHD (OR=2.66,
95%CI1=2.05-3.46 p=0.00)
and for strokes (OR=3.11,
95%CI1=2.38-4.07, p<0.001).
Independent predictors
of HF-CVD events in low to
intermediate risk
asymptomatic T2DM were:

> LA/RAratio >1 (HR=4.8,

95%Cl1=2.2-10.4, p<0.0001)

> Microvascular disease (HR=5.1,

95%Cl1=2.5-10.7, p<0.0001)
Systolic BP (HR=1.2,
95%ClI=1.0-1.4, p=0.035)

CAD: Coronary artery disease; LDL: low density lipoprotein; SALDL: small dense low density lipoprotein; T2DM: Type 2 diabetes mellitus; MACE:
major adverse cardiovascular event; MI: myocardial infraction; HF: heart failure; CHD: coronary heart disease; ACS: acute coronary syndrome;
CCTA: coronary computed tomography angiography; MDCT: multi-detector computed tomography; CAC: coronary artery calcium; ABI: ankle
brachial index; CAVI: cardio-ankle vascular index; ICA: invasive coronary angiography; CRF: cardio-respiratory fitness; METs: metabolic
equivalents; U/S: ultra-sound; CIMT: carotid intima-media thickness; LA/RA: left atrium/right atrium.
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retinopathy and longer duration of diabetes were more
susceptible to CAD. As a result, the combination of MDCT
with the assessment of risk factors, described above,
constitutes a potential screening tool for asymptomatic CAD
in type 2 diabetes (39).

Moreover, in another study, cardiorespiratory fitness (CRF)
[in peak metabolic equivalents (METs)] and CAC scores of a
group of 600 asymptomatic type 2 diabetic individuals were
measured via computed tomography (Table II) (40). According
to the results, low CRF offers a positive prognostic value for
all-cause mortality, stroke and myocardial infraction in
asymptomatic diabetics, despite a low CAC. Therefore,
lifestyle changes and assessment of other risk factors for
cardiovascular problems could be beneficial to patients with
low CRF. The study also demonstrated the additive value of
CRF along with CAC for the identification of high risk
asymptomatic diabetic patients (40).

One year later, a study of 630 diabetic subjects without
known CAD underlined that a combination of CCTA with
clinical risk stratification methods and coronary artery
calcium score is effective in detecting patients with greater
risk of primary cardiovascular events (Table II) (41).
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In 2016, Srinivasan et al., tested 175 individuals who
underwent coronary angiogram for the detection of CAD
(Table II). The outcome of the research indicated that there
is a correlation between the duration of diabetes and the
existence of CAD. Remarkably, patients with more than 5
years with diabetes showed greater vascular structural
changes than patients with less than 5 years with diabetes.
Therefore, it is of paramount importance to intervene
diagnostically and therapeutically in the first 5 years of type
2 diabetes (42).

Next year, Christensen et al., examined a group of 200
patients who underwent echocardiography for the screening
of cardiac adipose tissue (CAT) (Table II). According to the
results, higher than normal levels of CAT are correlated with
greater risk of mortality and cardiovascular incident. In
addition, CAT is linked to inflammation, as it is positively
associated with IL-8 (43).

In 2017, Nezarat et al., investigated the prevalence and
severity of early coronary atherosclerotic disease in 181
patients less than 40 years old (Table II). According to the
clinical outcome, type 2 diabetic patients are prone to
developing CAD more often and with greater extent,
depending on the type of atheromatic plaques, compared to
non-diabetic individuals of matched-age. As a result,
computed tomography angiography may be used as a
detector of subclinical atherosclerosis in this group (44).

In addition, a group of scientists have evaluated the effect
of patient’s compliance on the prevention of major adverse
cardiovascular event (MACE) in 179 type 2 diabetic patients
who underwent coronary angiography before trans-femoral
amputation for 1 year (Table II) (45). They proved that non-
compliant patients presented more MACEs in comparison
with the compliant ones. Additionally, the non-compliant
patients with more severe CAD (defined by CCTA),
depending on the extent and the position of the lesion,
revealed a worse clinical outcome than the non-compliant
patients with less severe lesion (45).

In 2017, Wu et al., tested 1,584 individuals who
underwent ultrasound screening for carotid atherosclerosis
(CA) (Table II) (46). They demonstrated that the prevalence
of carotid atherosclerosis is greater in type 2 diabetics than
in non-diabetic patients. Moreover, type 2 diabetic men and
elderlies were susceptible to develop CA (gender and age-
related). Last but not least, CA was positively related to the
appearance of stroke and coronary heart events, setting CA
monitoring a necessity (46).

The same year, another study investigated whether
cardiovascular death and heart failure are affected by CCTA
findings and clinical factors in 735 type 2 diabetic subjects
who underwent CCTA and clinical assessment (Table II)
(47). The outcome of the research implies that left/right atrial
(LA/RA) volume ratio >1 (defined by CCTA), the existence
of microvascular disease (retinopathy and nephropathy) and
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increased systolic blood pressure lead to heart failure and
cardiovascular death in asymptomatic patients of low to
intermediate risk. Thus, taking
consideration will possibly ameliorate the clinical result (47).

these factors under

Conclusion

As we have seen in this review, researchers used imaging
methods, blood markers and clinical exercises to identify
screening tools for CAD. A broad range of factors were
investigated, utilizing large groups of subjects suffering from
type 2 diabetes. Significant results were obtained from all
the studies, described in this review. As CAD reflects one of
the most important complications of type 2 diabetes mellitus,
it is of paramount importance to find new and more efficient
methods to predict CAD both in time and extent and offer
clinical benefits to patients. Further research should be
performed in order to identify factors predicting high risk
diabetic patients for coronary events.
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