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Abstract: Background: Cardiovascular disease (CVD), the main macro vascular complication of type 2
diabetes (T2D), increases the risk of death significantly in patients with T2D.

Introduction: Most of the patients with T2D do not have obvious CVD symptoms. Due to the paucity
of data, CVD screening in asymptomatic patients with T2D remains highly controversial.

Methods: This has driven a panel of experts to establish a novel consensus on how to approach patients
with T2D at high CVD risk. The panel formulated a stepwise algorithm by which patients with T2D un-
dergo initial risk stratification into low, intermediate and high risk using the ASCVD calculator. In pa-
tients with intermediate risk, coronary artery calcium measurement is used to further stratify those pa-
tients into new low and high-risk categories.

Results and Conclusion: The panel recommends using standard diabetes care in low risk patients and
using SGLT2 inhibitors and GLP1 agonists with cardio protective effect, on top of standard care, in
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high risk individuals.
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1. INTRODUCTION

Cardiovascular disease (CVD) is considered as the main
macro vascular complication of type 2 diabetes (T2D), and
increases the risk of death three to four times compared with
people who do not have CVD [1]. This is more pronounced
in the presence of abdominal obesity which is known to ex-
acerbate cardiovascular risk factors [2]. Although cardiovas-
cular disease remains the major cause of death in patients
with type 2 Diabetes [3], most of the estimated 400 million
persons with diabetes worldwide do not have obvious signs
of cardiovascular disease [4]. Although the high occurrence
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of coronary artery disease in patients with T2D has been well
recognized, the ability to improve CVD event rates by opti-
mizing glycemic control has remained elusive [5].

Metformin, widely accepted as the first choice anti-
diabetic drug, also improves the cardiovascular disease out-
comes [6]. This has been first illustrated by the UKPDS
study which found a 39% risk reduction in myocardial in-
farction in the group assigned to metformin versus conven-
tional therapy [7-10]. Subsequent studies also found evi-
dence of reduced CVD with metformin therapy .

Beyond metformin, and up until recently, data has always
been limited to the comparative effectiveness of the many
oral anti-hyperglycemic drugs [11]. Most studies focused on
lowering glucose and related side effects rather than CVD
outcomes [11]. Newer oral hypoglycemic drugs, however,
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have demonstrated a clear benefit in reducing CVD risk be-
yond their glucose lowering effect [9].

In the Prospective Pioglitazone Clinical Trial in Macro
vascular Events (PROactive), pioglitazone, on top of stan-
dard anti-hyperglycemic therapy, had no apparent benefit on
the primary end point, which was a broad cardiovascular
composite that includes peripheral vascular events [12]. It
did however, modestly reduce a secondary outcome of MI,
stroke, and cardiovascular mortality, but increased the risk of
heart failure [13].

In the randomized, placebo-controlled trial, Saxagliptin
and Cardiovascular Outcomes in Patients with Type 2 Diabe-
tes Mellitus, the DPP-4 inhibitor saxagliptin neither reduced
nor increased the risk of the primary composite end point of
cardiovascular death, myocardial infarction, or ischemic
stroke, when added to the standard of care in patients at high
risk for cardiovascular events, but increased the risk of hos-
pitalization for heart failure [14]. In a similarly designed
trial, patients with type 2 diabetes and either an acute myo-
cardial infarction or unstable angina requiring recent hospi-
talization were randomly assigned to alogliptin or placebo, in
addition to other diabetes medications (predominantly met-
formin, sulfonylurea, insulin) [15]. The primary endpoint (a
composite of death from cardiovascular causes, nonfatal
myocardial infarction, or nonfatal stroke) occurred in a simi-
lar proportion in both groups [15]. To determine whether
sitagliptin, another DPP-4 inhibitor, was non inferior to pla-
cebo in patients with type 2 diabetes and established cardio-
vascular disease, a randomized trial, Effect of Sitagliptin on
Cardiovascular Outcomes in Type 2 Diabetes [16], found
that adding sitagliptin to usual care did not appear to increase
the risk of major adverse cardiovascular events, hospitaliza-
tion for heart failure, or other adverse events [16]. In the
CARMELINA randomized clinical trial, adults with type 2
diabetes and high CV and renal risk were randomly assigned
to receive, on top of standard medical care, either linagliptin,
a selective DPP-4 inhibitor, or placebo [17]. The primary
modified outcome, defined as the time to first occurrence of
CV death, nonfatal myocardial infarction, or nonfatal stroke
(3-point major adverse CV event [MACE]) over a median of
2.2 years, occurred similarly in both groups [17].

Similarly, the CANVAS Program (Canagliflozin Cardio-
vascular Assessment Study) assigned participants with type
2 diabetes mellitus to canagliflozin or placebo [18]. The pri-
mary end point, a composite of cardiovascular death, nonfa-
tal myocardial infarction, or nonfatal stroke was reduced
with canagliflozin compared with placebo [18]. In addition
to significantly reducing major adverse cardiovascular
events, other trials have further demonstrated the reduction
in cardiovascular death [19, 20]. The EMPA-REG OUT-
COME trail [19], a randomized, double-blind, placebo-
controlled assessed the effect of once-daily empagliflozin (at
a dose of either 10 mg or 25 mg) versus placebo on cardio-
vascular events in adults with type 2 diabetes at high cardio-
vascular risk against a background of standard care. In the
empagliflozin group, there were significantly lower rates of
death from cardiovascular causes (3.7%, vs. 5.9% in the pla-
cebo group; 38% relative risk reduction) [19]. DECLARE,
the trial of Dapagliflozin and Cardiovasular Outcomes in
Patients with Type 2 Diabetes [21] studied the effect of Da-

Andari et al.

pagliflozin versus placebo in patients with type 2 diabetes
who had or were at risk for atherosclerotic cardiovascular
disease The study found out that the treatment with dapagli-
flozin neither resulted in higher nor lower rate of the primary
efficacy outcome of MACE when compared to placebo, but
it did result in a lower rate of the other primary composite
outcome of cardiovascular death or hospitalization for heart
failure which was primarily driven by hospitalization for
heart failure [21].

Similarly, in LEADER [20], a double-blind trial has ran-
domly assigned patients with type 2 diabetes and high car-
diovascular risk to receive liraglutide or placebo. Fewer pa-
tients died due to cardiovascular causes in the liraglutide
group (219 patients [4.7%]) than in the placebo group (278
[6.0%]); 22% relative risk reduction [20]. Other trials [13,
15-17, 22, 23] have studied cardiovascular outcomes in high-
risk patients with type 2 diabetes and displayed significant
reduction rates of cardiovascular events but not of cardiovas-
cular death. In SUSTAIN-6, in patients with type 2 diabetes
who were at high cardiovascular risk, the rate of cardiovas-
cular death, nonfatal myocardial infarction, or nonfatal
stroke was significantly lower among patients who received
semaglutide than among those who received placebo [22].

Accordingly, several guidelines and international consen-
suses have highlighted the roles of Empagliflozin and Lira-
glutide in reducing CV risks in T2D patients.

In the recently issued American Diabetes Association
Standards of Medical Care in Diabetes, the section of phar-
macological approaches to glycemic treatment [23] has
stated the following, “In patients with type 2 diabetes and
established atherosclerotic cardiovascular disease, antihyper-
glycemic therapy should begin with lifestyle management
and metformin and subsequently incorporate an agent proven
to reduce major adverse cardiovascular events and cardio-
vascular mortality (currently empagliflozin and liraglutide),
after considering drug-specific and patient factors. (Level of
Evidence A). Another antihyperglycemic agent, canagli-
flozin may be considered to reduce major adverse cardiovas-
cular events, based on drug-specific and patient factors
(Level of Evidence C).” Empagliflozin was further given
attention in the section on cardiovascular disease and risk
management [23] which stated: “The FDA recently added a
new indication for empagliflozin, to reduce the risk of car-
diovascular death in adults with type 2 diabetes and cardio-
vascular disease.”

In the Diabetes Canada 2018, Clinical Practice Guide-
lines for the Prevention and Management of Diabetes in
Canada [24], the following was stated, “In adults with type 2
diabetes with clinical CVD in whom glycemic targets are not
achieved with existing antihyperglycemic medication(s) and
with an eGFR >30mL/min/1.73 m2, an antihyperglycemic
agent with demonstrated CV outcome benefit should be
added to reduce the risk of major CV events [Grade A, Level
1A for empagliflozin; Grade A, Level 1A for liraglutide;
Grade C, Level 2 for canagliflozin.”

The 2016 European Society of Cardiology Guidelines on
Cardiovascular Disease Prevention in Clinical Practice [25],
stated that “the SGLT2 inhibitor empagliflozin demonstrated
substantial reductions in CVD death (by 38%) and all-cause
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mortality (by 32%), as well as hospitalization for Heart Fail-
ure (by 35%), as compared with standard care, suggesting
that the use of an SLGT2 inhibitor should come very early in
the course of management of patients with DM and CVD” in
light of the results of the EMPAREG study [19].

The current consensus statement from the American As-
sociation of Clinical Endocrinologists/American College of
Endocrinology (AACE/ACE) for the management of T2D
[26] states that “Empagliflozin recently received FDA ap-
proval for indication of reducing cardiac mortality in adults
with T2D and established CVD” and “liraglutide which re-
cently received FDA approval to reduce the risk of cardio-
vascular death, nonfatal myocardial infarction, and nonfatal
stroke in adults with T2D and established cardiovascular
disease”. In its summary algorithm, both SGLT2 inhibitors
(specifically Empagliflozin) and GLP1 agonist (specifically
Liraglutide) are listed as anti-diabetic agents with few ad-
verse effects and possible cardiac benefit.

Finally, in the ‘Management of hyperglycaemia in type 2
diabetes, 2018,.a consensus report by the American Diabetes
Association (ADA) and the European Association for the
Study of Diabetes (EASD)’ [27], considering ASCVD, HF
and CKD, and affecting up to 25% of the population with
type 2 diabetes, was vital. Accordingly, among patients with
type 2 diabetes who have established ASCVD, SGLT2 in-
hibitors or GLP-1 receptor agonists with proven cardiovas-
cular benefits were recommended as part of glycemic man-
agement (with proven CVD benefit meaning label indication
of reducing CVD events). For GLP-1 receptor agonists, the
strongest evidence is for Liraglutide, followed by Semaglu-
tide and Exenatide extended release. Furthermore, in patients
with type 2 diabetes and CKD, with or without CVD, the
consensus recommends the use of an SGLT2 inhibitor shown
to reduce CKD progression or, if contraindicated or not pre-
ferred, a GLP-1 receptor agonist was shown to reduce CKD
progression. Both empagliflozin and canagliflozin have
shown a reduction in HF and in CKD progression. The panel
cautions against the use of GLP-1 receptor agonists in end
stage renal disease [27].

This has led a group of expert physicians of endocrinolo-
gists and cardiologists from various leaders of academic cen-
ters in Lebanon to gather and attempt to establish consensus/
protocol on how to approach T2D with high cardiovascular
risk.

2. SCREENING METHODS AND CVD RISK STRATI-
FICATION

Since coronary artery disease is present in a silent fashion
in patients with diabetes, the identification of asymptomatic
cardiovascular disease is of paramount importance [11]. The
detection of disease before acute coronary syndrome events
may improve morbidity and mortality [11]. Due to the pau-
city of data, however, CVD screening in asymptomatic pa-
tients with diabetes remains highly controversial [28-30].
Thus, the panel proposes to individualize clinical decision
making in performing the below stepwise approach to iden-
tify subclinical CVD in patients with Type 2 diabetes.

The panel suggests calculating the 10-year risk of heart
disease or stroke using the ASCVD calculator published in
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the 2013 ACC/AHA Guideline on the Assessment of Car-
diovascular Risk [31]. The major advantages of using this
calculator are highlighted by Goff ef al. [32] and include
the ability to estimate the risk for a broader-based ASCVD
outcome that is more relevant to additional segments of the
population. In addition, lifetime risk estimation may repre-
sent an additional step forward in supporting lifestyle be-
havior change counseling efforts [32]. The panel, accord-
ingly, proposes that those with a calculated risk <10%
should be identified as low risk for CVD and those with a
calculated risk >20% should be identified as high risk. For
those whose calculated risk lies between 10 and 20%, the
panel recommends coronary artery calcium score calcula-
tion for further stratification. This should not replace clini-
cal judgment and clinicians should individualize risk esti-
mates of patients.

Detecting subclinical carotid atherosclerosis improves
the prediction of cardiovascular events in patients with dia-
betes, and this has been evaluated in the development of
CVD risk stratification tools [33]. Measurement of coro-
nary artery calcium (CAC) by cardiac computed tomogra-
phy is a noninvasive method of quantifying the burden of
coronary atherosclerosis that has been proposed as a tool to
enhance traditional methods for risk stratification [34].
CAC scoring has emerged as a widely available, consistent,
and reproducible tool of assessing the risk of major cardio-
vascular outcomes in asymptomatic people, and the need
for intervention [35]. Patients are typically stratified by
Agatston units, yielding CAC scores of <100 (low risk),
100 to 400 (moderate risk), and >400 (high risk). Published
data indicate a linear relationship between CAC and clini-
cal cardiac events among asymptomatic individuals irre-
spective of diabetes [36]. Compared to patients without
diabetes, however, in patients with diabetes, coronary calci-
fication is more extent, and nearly 25% of asymptomatic
individuals with type 2 diabetes have markedly elevated
CAC [37]. In a risk-factor-adjusted model, by Raggi et al.,
there was a significant interaction of calcium score with
diabetes, indicating that, for every increase in CAC, there
was a greater increase in mortality for diabetic than for
nondiabetic subjects [38]. More importantly, patients suf-
fering from diabetes with no coronary artery calcium dem-
onstrated a survival similar to that of individuals without
diabetes and no detectable calcium [38].

If the calcium score is zero or low (<100), the panel rec-
ommends identifying such patients at low risk. On the con-
trary, patients with elevated CAC (>100) are identified as
high risk. This is in agreement with the most recently pub-
lished guidelines [35].

It is important, however, to highlight the several limita-
tions of the ASCVD risk calculator, as there are insufficient
guiding clinical recommendations for certain patient
groups. These include younger adults (<40 years of age)
who have a low estimated 10-year ASCVD risk but a high
lifetime ASCVD risk based on single strong factors or mul-
tiple risk factors. Other groups include those with serious
comorbidities and increased ASCVD risk (e.g., individuals
with HIV or rheumatologic or inflammatory diseases, or
who have undergone a solid organ transplantation) [31].
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Algorithm

Andari et al.

Patients with T2D

No Established
CVD

ASCVD Risk

Established CVD

<10% 10-20%

CAC Score

<100

>100

Standard of Care*

>20%

Standard of Care*

+ Cardioprotective Agents**

Physicians should always aim for aggressive control of traditional risk factors, and this algorithm should not substitute the clinical judgment.
*Individualized management depends on each patient’s needs and risks, and is based on international guidelines
**Cardio protective agents include SGLT?2 inhibitors and GLP1 agonists with proven cardiovascular benefit, empagliflozin and liraglutide.

3. THE PANEL’S RECOMMENDATIONS

Inspired by the most recent guidelines, mentioned above,
and by the risk stratification tool described previously, the
panel recommends using standard diabetes care for low risk
patients, and using SGLT2 inhibitors and GLP1 agonists
with cardio protective effect, on top of standard of care, in
high-risk individuals (algorithm).

The panel recommends using standard diabetes care for
low risk patients, and using agents with cardio protective
effect, on top of standard of care, in high-risk individuals
(algorithm).
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