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O ver the past decade, cardiovascular outcomes trials 

(CVOTs) have become an integral part of all novel 

antihyperglycemic drugs developed, with studies 

seeking, at a minimum, to establish a lack of cardio-

vascular-related harm and a few even showing cardiovascular-related 

benefits.1 This educational activity will provide an overview of the 

agents that have shown cardiovascular-related benefits and recent 

clinical trial data supporting their efficacy in reducing cardiovas-

cular comorbidities alongside improving glycemic goals in patients 

with type 2 diabetes (T2D). 

Background
To effectively evaluate cardiovascular benefits while ensuring 

that sample size and duration of follow-up remain reasonable, 

CVOTs require the use of composite end points comprised of major 

adverse cardiovascular events (MACEs), as explained in item 4 of  

Table 1.2 The most common of these is the 3-point composite of 

major adverse cardiovascular event (3P-MACE), which can include 

cardiovascular death, nonfatal myocardial infarction (MI), and 

nonfatal stroke, although some studies add hospitalization for 

unstable angina (HUA) to the 3P-MACE (4P-MACE).2 However, the 

use of 4P-MACE is generally discouraged in the medical literature 

due to the subjectivity in ascertainment of HUA, lower prognostic 

relevance, and recent CVOTs indicating that antihyperglycemic 

agents have minimal impact on HUA.2 Because many CVOTs are 

noninferiority trials, using a 4P-MACE instead of 3P-MACE may 

shift the hazard ratio (HR) toward the null, which may be prob-

lematic.2 Therefore, most (but not all) trials will use a 3P-MACE to 

meet the safety standards.

Two primary classes of antihyperglycemic agents, sodium-

glucose cotransporter 2 (SGLT2) inhibitors and glucagon-like 

peptide-1 receptor agonists (GLP-1 RAs), have been shown to have 

beneficial cardiovascular effects on patients with T2D.3 Pertinent 

information, including clinical trial data and mechanisms of action 

of cardiovascular disease (CVD) risk reduction, for agents that have 

shown benefit are reviewed in the following pages. 

In recognition of the substantial prevalence of cardiovascular disease-

related comorbidities among patients with diabetes and the potential 

for some agents to increase this risk, evaluation of cardiovascular 

outcomes is now a standard component of late-stage clinical trials 

involving antihyperglycemic agents. While most agents are evaluated in 

noninferiority trials to establish a lack of cardiovascular-related harm,  

a few agents have shown significant reductions in cardiovascular-related 

outcomes, including mortality. 

Am J Manag Care. 2018;24:S273-S278

For author information and disclosures, see end of text.

R E P O R T

Antihyperglycemic Medications for 
Cardiovascular Disease Risk Reduction

Jennifer D. Goldman, PharmD, RPh, CDE, BC-ADM, FCCP

ABSTRACT



S274  AUGUST 2018 www.ajmc.com

R E P O R T

SGLT2 Inhibitors
Inhibitors of SGLT2 work by inhibiting glucose reabsorption in 

the kidneys, thereby increasing urinary excretion of glucose 

and reducing hyperglycemia independent of insulin.4 There are 

 4 FDA-approved agents for use in patients with T2D: canagliflozin, 

dapagliflozin, empagliflozin, and ertugliflozin; these agents may 

be prescribed as monotherapy or in combination with other anti-

hyperglycemic agents.5 

Mechanisms of CVD Risk Reduction in SGLT2 Inhibitors
Although the mechanisms by which SGLT2 inhibitors reduce the 

risk of cardiovascular events are not well understood, a few hypoth-

eses have been outlined in the medical literature. In addition to the 

inhibitory effects on glucose reabsorption, downstream effects from 

SGLT2 inhibition include osmotic diuresis, natriuresis, lowering 

of body weight from calorie and fluid losses, lowering of uric acid, 

and lowering of blood pressure.6 One specific hypothesis suggests 

that SGLT2 inhibits the sodium-hydrogen exchanger, which has 

been shown in animal models to be highly effective at reducing 

myocardial injury.7 A second hypothesis speculates that SGLT2 

inhibitors lead to a shift in myocardial and renal fuel metabolism 

away from fat and glucose oxidation to “an energy-efficient super 

fuel like ketone bodies,” which would account for improvements 

in myocardial and renal work efficiency and function.8,9 Third is 

the possible role of SGLT2 inhibitors on SGLT-induced toxic accu-

mulations of sodium and calcium, which lead to cell death.7 Fourth 

and finally, glucagon is released by α cells in the pancreas following 

administration of SGLT2 inhibitors, which may be beneficial in heart 

failure (HF) through ionotropic effects.7 Both empagliflozin and 

canagliflozin have achieved superiority in reduction of 3P-MACE 

in recent clinical trials.10,11 

EMPA-REG Trial
The EMPA-REG trial evaluated CVD morbidity 

and mortality in 7020 patients with T2D and 

at high risk for cardiovascular events who, in 

addition to the standard of care, were given  

10 mg empagliflozin daily, 25 mg empagliflozin 

daily, or placebo.11 After a median observa-

tion time of 3.1 years, the primary outcome 

of a 3P-MACE occurred in 10.5% of patients 

(490/4687) in the pooled empagliflozin group 

compared with 12.1% of patients (282/2333) 

in the placebo group (hazard ratio [HR], 0.86; 

95.02% CI, 0.74-0.99; P < .001 for noninferi-

ority; P = .04 for superiority). With 3P-MACE 

incidence reductions of 43.9 and 37.4 per 1000 

patient-years for placebo and empagliflozin 

groups, respectively, the number needed to 

treat for the primary outcome would be 160 

patients. Although there were no differences between groups in the 

rates of MI or stroke, patients in the empagliflozin group showed 

significantly lower rates of death from cardiovascular causes (3.7% 

vs 5.9%, RRR 38%), hospitalizations for HF (2.7% vs 4.1%, RRR 35%), 

and death from any cause (5.7% vs 8.3%, RRR 32%).11 See the Figure12 

for some scenarios of statistical analysis and consequences per 

the FDA’s guidance document. Adverse events (AEs) were similar 

between groups except that patients receiving empagliflozin had 

more genital infections during the study.11 Although concern has 

been expressed about the potential adverse renal effects of SGLT2 

inhibitors, fewer patients in the empagliflozin group than placebo 

group had acute renal failure (5.2% vs 6.6%) and acute kidney 

injury (1.6% vs 1.0%).11 The ground-breaking achievement in CVD 

risk reduction from the EMPA-REG trial earned empagliflozin an 

FDA-approved indication for reduction of cardiovascular death in 

adults with T2D and established CVD.13 

CANVAS Trial
Similar to the EMPA-REG trial, the CANVAS and CANVAS-R trials 

evaluated cardiovascular outcomes among a total of 10,142 patients 

(pooled from 2 trials) with T2D at high risk for cardiovascular 

events.10 After a mean follow-up of 188.2 weeks, or approximately 

3.7 years, the rate of the 3P-MACE primary outcome was signifi-

cantly lower in patients receiving canagliflozin compared with 

placebo (HR, 0.86; 95% CI, 0.75-0.97; P < .001 for noninferiority, 

 P = .02 for superiority) (see Figure).10,12 Renal effects were also evalu-

ated, and, although these did not meet statistical significance per 

the prespecified hypothesis testing sequence, the results showed a 

potential benefit of canagliflozin in the progression of albuminuria 

(HR, 0.73; 95% CI, 0.67-0.79) and composite outcome of sustained 

40% reduction in estimated glomerular filtration rate, the need 

TABLE 1. Five Key Areas to Be Addressed by Sponsors in CVOTs per FDA Guidance 
Document2

1. An upper bound of the 95% CI for the risk ratio of important cardiovascular events 
of <1.3 should be used as a key criterion for excluding unacceptable cardiovascu-
lar risk.

2. Study patients must include individuals with relatively advanced disease, elderly 
patients, and patients with some degree of renal impairment.

3. A minimum of 2 years of cardiovascular safety data must be provided.

4. All phase 2 and 3 studies should include a prospective independent adjudication of 
cardiovascular events. Adjudicated events should include cardiovascular mortality, 
MI, and stroke, and can include hospitalization for ACS, urgent revascularization 
procedures, and possibly other end points.

5. The analysis of cardiovascular events may include a meta-analysis of all placebo-
controlled trials, add-on trials, and active-controlled trials, and/or an additional 
single, large safety trial may be conducted which alone, or when added to other 
trials, would be able to satisfy this upper bound. 

ACS indicates acute coronary syndrome; CV, cardiovascular; CVOTs, cardiovascular outcomes trials; MI, 
myocardial infarction.
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for renal-replacement therapy, or death from 

renal causes (HR, 0.60; 95% CI, 0.47-0.77).10 

Despite the CVD and potential renal benefits 

demonstrated in the CANVAS trial, patients 

who received canagliflozin also showed an 

increased risk of foot or toe amputations (HR, 

1.97; 95% CI, 1.41-2.75).10 This risk of amputa-

tion was recently acknowledged in an FDA 

safety announcement and, consequently, a 

black box warning was added to canagliflozin.14 

Healthcare providers must consider factors 

that may predispose patients to amputation 

alongside the potential cardiovascular benefits 

when choosing whether to begin canagliflozin 

therapy.14 Risk factors that should be considered 

include a history of prior amputation, periph-

eral vascular disease, neuropathy, and diabetic 

foot ulcers.13 The FDA is currently reviewing 

the data from CANVAS and other trials for 

an added indication of CVD risk reduction.15 

Notable Ongoing CVOTs
Ertugliflozin is currently undergoing a phase 3 CVOT (NCT01986881) 

in approximately 8000 individuals with established vascular 

disease.16 The trial, referred to as the VERTIS CV study, began in late 

2013 and has an expected primary completion date of September 

2019. Enrolled patients will receive one of 15 mg ertugliflozin orally 

once daily, 5 mg ertugliflozin orally once daily, or placebo for up 

to 6.1 years; the primary outcome is time to first occurrence of 

3P-MACE.16 Similarly, the DECLARE-TIMI (NCT01730534) is evalu-

ating cardiovascular outcomes (ie, time to 3P-MACE and time to 

first event of cardiovascular death or hospitalization) in more than 

17,276 participants, representing the largest CVOT to date, receiving 

either 10 mg dapagliflozin orally once daily or placebo for up to 

6 years.17 The DECLARE-TIMI trial started in 2012 and had an esti-

mated primary completion of July 2018.17

GLP-1 Receptor Agonists
In healthy individuals, GLP-1 is secreted after eating and augments 

insulin secretion while suppressing glucagon release, both of which 

lower glucose concentrations in the blood.18 In a similar mechanism, 

the GLP-1 RAs supplement this action in patients with T2D in a glucose-

dependent manner.18,19 Additionally, GLP-1 RAs have been associated 

with reductions in body weight, lipid levels, and blood pressure.20 

There are 2 primary types of GLP-1 RAs: short-acting and long-acting; 

short-acting agents (eg, exenatide and lixisenatide) work through 

inhibition of gastric emptying, while long-acting agents (eg, liraglu-

tide, exenatide LAR, and semaglutide) work more strongly on fasting 

blood glucose through insulinotropic and glucagonostatic actions.18

Mechanisms of CVD Risk Reduction in GLP-1 RAs
Incretin-based therapy with the GLP-1 RAs offers cardioprotective 

effects through several mechanisms not mediated through improve-

ments in hyperglycemia, weight loss, or blood pressure reduction.21 

In studies of human umbilical vein endothelial cells, liraglutide 

showed antioxidative, anti-inflammatory, and antiapoptotic effects, 

in addition to reducing hyperglycemia-induced endoplasmic 

reticulum stress and attenuating endothelial cell dysfunction.21 

Additional vasodilatory effects have been seen on the vascular 

system in both GLP-1 receptor-dependent and receptor-independent 

mechanisms, along with protections against ischemia-reperfusion 

injury.21 Lastly, GLP-1 RAs have also been noted as renoprotective 

via reductions of proteinuria and microalbuminuria.21 Two long-

acting agents, liraglutide and semaglutide, have been shown in 

recent clinical trials to provide cardiovascular and/or mortality 

benefits in patients with T2D.3

LEADER Trial
The LEADER trial evaluated a primary outcome of 3P-MACE in 

9340 patients with T2D who were also at high risk of cardiovas-

cular events.22 After a median follow-up of 3.8 years, the primary 

outcome occurred in 13% of patients (608/4668) receiving liraglu-

tide compared with 14.9% in the placebo group (HR, 0.87; 95% CI, 

0.78-0.97; P < .001 for noninferiority, P = .01 for superiority).22 Death 

from cardiovascular-related causes was also lower in the liraglu-

tide group compared with placebo (HR, 0.78; 95% CI, 0.66-0.93; 

P = .007), as was death from any cause (HR, 0.85; 95% CI, 0.74-0.97; 

P = .02) (see Figure).12,22 Additionally, the incidence of a composite 

outcome of renal or retinal microvascular events was lower in 

patients receiving liraglutide compared with placebo (HR, 0.84; 
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FIGURE. Five Scenarios for Statistical Analysis and Consequences per FDA 
Guidance Document12

  



S276  AUGUST 2018 www.ajmc.com

R E P O R T

95% CI, 0.73-0.97; P = .02).22 AEs that occurred significantly more 

often in patients receiving liraglutide were predominantly related 

to gastrointestinal (GI) issues and included severe hypoglycemia 

(P = .02), acute gallstone disease (P < .001), injection-site reaction 

(P = .002), nausea (P < .001), vomiting (P < .001), diarrhea (P < .001), 

abdominal pain (P = .03), decreased appetite (P = .01), and abdominal 

discomfort (P = .002).22 The number of patients needed to treat over 

a 3-year period to prevent one 3P-MACE was 66, with 98 required to 

prevent a death from any cause.22 The results of the LEADER trial 

earned liraglutide an FDA-approved indication for reduction of 

major cardiovascular AEs in patients with T2D and established CVD.23  

In addition to CVD risk reduction, secondary outcome results 

from the LEADER trial have shown liraglutide offers renoprotec-

tive effects.24 The renal outcome was defined as a composite of 

new-onset persistent microalbuminuria, persistent doubling of 

the serum creatinine level, end-stage renal disease, or death due 

to renal disease.24 After the median follow-up of 3.8 years, the renal 

outcome occurred in significantly fewer patients given liraglutide 

than those given placebo (HR, 0.78; 95% CI, 0.67-0.92; P = .003), with 

similar rates of renal AEs between the groups.24

SUSTAIN-6 Trial
The SUSTAIN-6 trial evaluated the cardiovascular risk of 2 doses of 

once-weekly semaglutide (0.5 mg and 1.0 mg) compared with placebo 

in 3297 patients with T2D; 83% of trial participants had established 

CVD, chronic kidney disease, or both at baseline.25 After a median 

follow-up of 2.1 years, the primary outcome of 3P-MACE occurred 

in 6.6% of patients (108/1648) receiving semaglutide and 8.9% of 

patients (146/1649) receiving placebo (HR, 0.74; 95% CI, 0.58-0.95; 

P < .001 for noninferiority, P = .02 for superiority). Although deaths 

from cardiovascular causes were similar between groups, nonfatal 

stroke occurred in significantly fewer patients in the semaglutide 

group compared with placebo (HR, 0.61; 95% CI, 0.38-0.99; P = .04), 

as did new or worsening nephropathy (HR, 0.64; 95% CI, 0.46-0.88; 

P = .005) (see Figure).12 Despite these benefits, retinopathy compli-

cations were found to be significantly higher (HR, 1.76; 95% CI, 

1.11-2.78; P = .02).25 The authors concluded that over a period of 24 

months, according to Kaplan-Meier estimates, 45 patients would 

need to be treated to prevent one 3P-MACE outcome.25 AEs were 

generally similar between groups; however, semaglutide was asso-

ciated with an increased incidence of GI issues, which led to more 

study discontinuations in this group.25  

Thiazolidinediones 
Thiazolidinediones (TZDs) are the only antihyperglycemic agents 

to directly reduce insulin resistance, but their use is often limited 

by serious adverse events (SAEs), including weight gain, increased 

bone fracture risk in postmenopausal women and elderly men, 

and elevated risk for chronic edema or HF.20 Additionally, these 

agents have been associated with an increased risk of bladder 

cancer; however, other studies have found a statistically signifi-

cant increase in risk lacking.20,26 

A meta-analysis conducted by Lincoff et al in 2007 evaluated 

the cardiovascular outcomes in 16,390 patients receiving either 

pioglitazone or control therapy across 19 clinical trials ranging in 

duration from 4 months to 3.5 years.27 Researchers found the primary 

outcome of 3P-MACE occurred in 4.4% of patients (375/8554) taking 

pioglitazone and 5.7% of patients (450/7836) taking control therapy 

(HR, 0.82; 95% CI, 0.72-0.94, P = .005); however, pioglitazone was 

also associated with an increased risk of serious HF (HR, 1.41; 95% 

CI, 1.14-176; P = .002), albeit without an increased risk of mortality.27 

Despite potential benefits to CVD risk reduction, AEs, such as HF, 

limit the use of pioglitazone in patients with T2D.20

Bromocriptine
In addition to TZDs, the quick-release (QR) formulation of bromocrip-

tine, a dopamine-2 agonist, has demonstrated cardiovascular 

benefits in patients with T2D.28,29 In the Cycloset Safety Trial, 

cardiovascular outcomes were evaluated in 3095 patients with 

T2D randomized to receive bromocriptine or placebo; the study’s 

primary all-cause safety end point was the occurrence of any SAEs.28 

The occurrence of CVD events was defined as a composite of MI, 

stroke, coronary revascularization, and hospitalization for angina 

or congestive heart failure.28 After 52 weeks, the bromocriptine-QR 

group demonstrated significantly fewer CVD end points compared 

with placebo (HR, 0.60; 95% 2-sided CI, 0.35-0.96), with similar 

SAEs between the groups (HR, 1.02; 95% 1-sided CI, 1.27).28 In the 

follow-up analysis evaluating CVD outcomes, researchers found 

a 55% CVD hazard risk reduction associated with bromocriptine-

QR versus placebo (HR, 0.45; 95% CI, 0.23-0.88; P = .028).29 Among 

patients with poor glycemic control at baseline (defined as glycated 

hemoglobin [A1C] ≥ 7.5%), bromocriptine-QR demonstrated signifi-

cantly improved efficacy compared with placebo in reduction of 

A1C (P < .001) and achievement of goal less than or equal to 7% (30% 

vs 3%, P = .003).29 Despite these benefits, along with an unlikelihood 

of causing hypoglycemia, the use of bromocriptine is often limited 

in practice due to it being less efficacious than other agents, such 

as metformin, and having an unfavorable GI AE profile.30 

Comparison of Agents and 2018 Clinical Guidelines
While multiple CVOTs have successfully demonstrated nonin-

feriority, the CVOTs reviewed in this activity focus primarily on 

SGLT2 inhibitors and GLP-1 RAs, as these agents have been shown 

to provide cardiovascular benefits, renal benefits, and acceptable 

safety profiles, as summarized in Table 2.3,10 In addition to reduc-

tions in the 3P-MACE outcome, liraglutide and empagliflozin have 

been shown to reduce all-cause mortality, and semaglutide has 

been shown to reduce the risk of nonfatal stroke.3
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The 2018 clinical practice guidelines 

published by the American Association of 

Clinical Endocrinologists and American College 

of Endocrinology provide a treatment algorithm 

for the progression of T2D based on entry A1C 

levels and symptoms to determine whether 

monotherapy, dual therapy, or triple therapy 

should be initiated.20 Both SGLT2 inhibitors and 

GLP-1 RAs are recommended in stages of mono-

therapy, dual therapy, and triple therapy; TZDs 

are recommended with caution.20 Specifically, 

if a patient has a history of atherosclerotic CVD, 

the guidelines recommend that initiation of dual 

therapy include empagliflozin or liraglutide.31 

Although healthcare providers must bear in 

mind specific warnings and precautions that 

may discourage a particular agent’s use, the 

guidelines do not make any specific recom-

mendations between SGLT2 inhibitors and 

GLP-1 RAs.20 To evaluate comparative efficacy 

between these agents and dipeptidyl-pepti-

dase-4 (DPP-4) inhibitors against either placebo 

or no treatment, Zheng et al conducted a meta-

analysis using mortality and cardiovascular end 

points.32 The meta-analysis covered 236 trials 

for a total of 176,310 patients, with a primary 

outcome of all-cause mortality and secondary 

outcomes that included CVD mortality, HF, MI, 

unstable angina, stroke, and safety end points (AEs and hypogly-

cemia).32 Researchers found that SGLT2 inhibitors (HR, 0.80; 95% 

CI, 0.71-0.89) and GLP-1 RAs (HR, 0.88; 95% CI, 0.81-0.94), but not 

DPP-4 inhibitors (HR, 1.02; 95% CI, 0.94-1.11), were associated with 

significantly reduced all-cause mortality in patients with T2D.32 

Additionally, SGLT2 inhibitors were associated with significantly 

lower rates of cardiovascular mortality (HR, 0.79; 95% CI, 0.69-

0.91), HF events (HR, 0.62; 95% CI, 0.54-0.72), and MI (HR, 0.86; 

95% CI, 0.77-0.97); GLP-1 RAs were associated with lower rates of 

cardiovascular mortality (HR, 0.85; 95% CI, 0.77-0.94) but increased 

risk of AEs leading to study discontinuation (vs SGLT2 inhibitors, 

HR, 1.80; 95% CI, 1.44-2.25; vs DPP-4 inhibitors, HR 1.93; 95% CI, 

1.59-2.35).32 These results indicate that either SGLT2 inhibitors or 

GLP-1 RAs would be effective at improving mortality outcomes 

among patients with T2D; however, SGLT2 inhibitors may yield 

fewer AEs and therefore be better tolerated by patients.

Ironically, despite the better tolerability compared with other 

agents, SGLT2 inhibitors have had several FDA warnings issued 

over the past 3 years, including increased risk of bone fracture 

and decreased bone mineral density (canagliflozin), ketoacidosis 

and serious urinary tract infections (all agents), increased risk of 

leg and foot amputations (canagliflozin), and acute kidney injury 

(canagliflozin and dapagliflozin).33

Conclusions
Patients with T2D experience significant burdens to morbidity and 

mortality, with cardiovascular complications representing a substan-

tial portion of this burden. Since 2008, the FDA has recommended 

that all novel antihyperglycemic agents undergo CVOTs to rule out 

any risk of contributing to cardiovascular events in these patients. 

While most agents undergoing CVOTs have achieved noninferiority, 

a few have shown superiority for cardiovascular events. These 

include the SGLT2 inhibitors empagliflozin and canagliflozin and 

the GLP-1 RAs liraglutide and semaglutide. Both empagliflozin and 

liraglutide have received an FDA-approved indication for reduc-

tion of cardiovascular events in patients with established CVD. 

Although these benefits exist, healthcare providers must indi-

vidualize therapy for each patient, as many antihyperglycemic 

agents have black box warnings or tolerability issues. In addition 

to trials showing cardiovascular benefit (ie, SUSTAIN-6, LEADER, 

CANVAS, and EMPA-REG), several CVOTs are currently ongoing 

(eg, PIONEER, CREDENCE, DECLARE-TIMI, SCORED, VERTIS CV, 

TABLE 2. 4 CVOTs Showing Cardiovascular Benefits3,10

SUSTAIN-6 LEADER CANVASa EMPA-REG

N 3297 9340 10,142 7020

Established CVD (%) 58.8 81 65.6 99

Median trial  
duration (years) 

2.1 3.8
CANVAS: 5.7  

CANVAS-R: 2.1
3.1

Primary outcome 3P-MACE 3P-MACE 3P-MACE 3P-MACE

NNT-1 3P-MACE 
(months) 

45 
(24 months)

66  
(36 months) 

NR NR

Primary MACE  
(HR) 

0.74 
(0.58-0.95)  

P = .02

0.87 
(0.78-0.97)  

P = .01 

0.86 
(0.75-0.97) 

P = .02

0.86  
(0.74-0.99)  

P = .04 

CV death  
(HR) 

0.98 
(0. 65-1.48)  

P = .92 

0.78 
(0.66-0.93)  

P = .007 

0.87 
(0.72-1.06) 

P = NR

0.62 
(0.49-0.77)  
P < .0001 

Nonfatal Ml  
(HR) 

0.74 
(0.5 1-1.08)  

P = .12 

0.88 
(0.75-1.03)  

P = .11 

0.85 
(0.69-1.05) 

P = NR

0.87 
(0 .70-1. 09)  

P = .22 

Nonfatal stroke 
(HR) 

0.61 
(0.38-0.99)  

P = .04 

0.89 
(0.72-1.11)  

P = .30 

0.90 
(0.71-1.15) 

P = NR

1.24 
(0.92-1.67)  

P = .16 

All-cause mortality 
(HR)

1.05 
(0.74-1.50)  

P = .79

0.85 
(0.74-0.97)  

P = .02

0.87 
(0.74-1.01) 

P = .24

0.68 
(0.57-0.82)  
P < .0001 

CV indicates cardiovascular; CVD, cardiovascular disease; CVOTs, cardiovascular outcome trials; MACE, 
major adverse cardiovascular event; MI, myocardial infarction; NNT-1, number needed to treat to 
achieve primary outcome in 1 patient; NR, not reported; 3P-MACE, 3-point major adverse cardiovascu-
lar event.  
aPooled CANVAS and CANVAS-R trials.
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CAROLINA, and CARMELINA) and results are expected in the next 

1 to 2 years. It is important for healthcare providers to understand 

that many trials focus on showing a lack of harm rather than proving 

a benefit. Agents that have achieved noninferiority in CVOTs are 

recommended by clinical guidelines alongside beneficial agents 

and, oftentimes, other factors, such as risks for certain AEs, will 

dictate therapy selection. Healthcare providers must stay abreast 

of the potential benefits that these agents offer patients with T2D 

who are at high risk of cardiovascular events in order to optimize 

outcomes and reduce mortality. n
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