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Cardiovascular protection 
in the treatment of type 2 
diabetes
This paradigm shift in type 2 diabetes mellitus (T2DM) management, from a primary 
objective of glucose control to cardiovascular and renal protection, needs to be 
translated into improved care and outcomes for patients. This review presents the 
evidence for cardiovascular protection from sodium/glucose cotransporter-2 (SGLT-2) 
inhibitors and GLP-1 receptor agonists (GLP-1 RAs).

Learning objectives
You will learn:

• Atherosclerotic cardiovascular disease (ASCVD) is the major cause of mortality in patients 
with T2DM

• Newly approved glucose-lowering drugs must have undergone cardiovascular outcomes trials 
to evaluate their cardiovascular safety 

• Of glucose-lowering drug classes, GLP-1 RAs and SGLT-2 inhibitors are best for reducing 
cardiovascular risk

• Combination therapy with SGLT-2 inhibitors and GLP-1 RAs is being investigated for positive 
complementary effects.

Introduction
The rising disease burden of diabetes mellitus globally is a major public health 
challenge, placing unsustainable demands on individuals, health systems and 
society. Globally, there were 425 million people with diabetes in 2017, and this 
number is expected to rise to 736 million by 2045,1 fuelled by the global rise in 
obesity and unhealthy behaviours, including poor diets and physical inactivity. 
Over 85% of diabetic patients have type 2 diabetes mellitus (T2DM), which often 
leads to multisystem complications of microvascular endpoints such as retinopathy, 
nephropathy and neuropathy, and macrovascular endpoints that include coronary 
artery disease (CAD), stroke and peripheral arterial disease (PAD).
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CAD, stroke and PAD, collectively termed ASCVD, are the major cause of mortality in patients 
with T2DM.2 T2DM patients experience an up to 50% increased risk of cardiovascular-
related death.3 Therefore, a comprehensive intervention targeting the risk factors for CVD 
in T2DM is recommended to improve prognosis. The importance of glycaemic control in this 
comprehensive approach cannot be overemphasised. 

The United Kingdom Prospective Diabetes Study (UKPDS) demonstrated that improved 
glycaemic control with intensive therapy, using either sulphonylureas or insulin, was associated 
with a significant reduction in the risk of microvascular, but not macrovascular, complications. 
Data from a 10-year follow-up of the UKPDS, however, suggested that improved glycaemic 
control also resulted in significant cardiovascular benefits, even though glycaemic control no 
longer differed between the intensive and standard groups in the follow-up period.4 More 
recently, several clinical trials (ADVANCE, ACCORD, VADT) have assessed the impact of strict 
blood glucose control on microvascular complications and CVD, with conflicting results.5-7 In 
these studies, hypoglycaemia and weight gain were greater in the intensive therapy group.

Cardiovascular outcome trials (CVOTs) required for 
all new T2DM drugs
In 2007, publication of a controversial meta-
analysis reporting that the thiazolidinedione, 
rosiglitazone, significantly increased the risk 
of myocardial infarction (MI), led to the drug 
being taken off  the market in the USA and 
Europe.8 In 2008, the US Food and Drug 
Administration and the European Medicines 
Agency issued guidelines for assessing 
the risk of new drugs for the treatment of 
T2DM because of the uncertainty regarding 
the cardiovascular safety of some of these 
drugs. Classic major adverse cardiovascular 
events (MACE), including death from CVD, 
non-fatal MI and non-fatal stroke (three-
point major adverse cardiovascular event 
(3P-MACE)), should be assessed. Therefore, 
before an application for approval of a new 

drug is submitted, a meta-analysis of data 
from phase 2 and 3 studies should be con-
ducted to show that the drug is not associated 
with an unacceptable increase in the risk of 
CVD. The regulations state that if  for the risk 
of MACE, the upper limit of the 95% confi-
dence interval of the estimated risk is >1.8, 
the drug cannot be approved. Secondary 
outcomes often include hospitalisation for 
heart failure (HF), death from cardiovas-
cular causes, all-cause mortality and renal 
outcomes. 

Since 2008, every newly approved glucose-
lowering drug has undergone a CVOT to 
evaluate its cardiovascular safety (Table 1). 

Table 1. CVOTs for glucose-lowering drugs9-27

Class Agent Clinical trial

DPP-4 inhibitors Saxagliptin 
Alogliptin
Sitagliptin
Linagliptin

SAVOR-TIMI
EXAMINE
TECOS
CARMELINA

GLP-1 RAs Lixisenatide
Liraglutide
Semaglutide

Dulaglutide 
Exenatide

ELIXA
LEADER 
SUSTAIN-6 and
PIONEER-6 
REWIND
EXSCEL

Since 2008, 
every newly 
approved 
glucose-
lowering drug 
has undergone 
a CVOT to 
evaluate its 
cardiovascular 
safety
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SGLT-2 inhibitors Empagliflozin
Canagliflozin
Dapagliflozin 
Ertugliflozin

EMPA-REG OUTCOME
CANVAS and CREDENCE
DECLARE-TIMI 58
VERTIS CV

Insulins Insulin glargine 
Insulin degludec

ORIGIN 
DEVOTE

Dipeptidylpeptidase-4 (DPP-4) inhibitors and 
cardiovascular outcomes
Studies of four DPP-4 inhibitors (saxagliptin, 
alogliptin, sitagliptin and linagliptin) have 
been published (Table 2). In SAVOR-TIMI, 
16 492 T2DM patients with risk factors for 
CVD or prior cardiovascular events were 
randomised to saxagliptin or placebo and 
followed up for a median of 2.1 years. The 

primary endpoint (3P-MACE) occurred in 
7.3% of the patients treated with saxagliptin 
and in 7.2% of those treated with placebo.9 
An unexpected finding in this study was that 
more patients were admitted to hospital for 
HF in the saxagliptin arm, although this was 
not associated with increased mortality. 

Table 2. DPP-4 inhibitors and cardiovascular outcomes – MACE results from CVOTs9-12

Benefit Neutral Harm

- Alogliptin -

- Sitagliptin -

- Linagliptin -

- - Saxagliptin (HF)

In EXAMINE, 5 380 T2DM patients with a 
history of MI or hospitalisation for unstable 
angina were randomised to alogliptin or pla-
cebo added to prior antidiabetic therapy and 
followed up for a median of 18 months. The 
primary endpoint (3P-MACE) occurred in 
11.3% of the patients randomised to aloglip-
tin and 11.8% of the placebo group.10 There 
was no difference in the hospitalisation rates 
for HF. 

In TECOS, 14 671 T2DM patients with estab-
lished CVD were randomised to sitagliptin or 
placebo, added to their regular treatment, and 
followed up for a median of three years. The 

3P-MACE occurred in 11.4% of the patients 
treated with sitagliptin and in 11.6% of the 
placebo group.11 No difference was found in 
hospitalisation rates for HF. 

CARMELINA investigated the effect of 
once-daily linagliptin on cardiovascular 
and kidney outcomes in 6 979 patients with 
T2DM at high risk of cardiovascular and 
kidney events. In the primary endpoint 
(3P-MACE), linagliptin showed cardio-
vascular safety, but did not demonstrate a 
cardiovascular benefit compared to placebo.12 
No significant benefit was observed in the 
secondary kidney composite outcome. 

http://www.denovomedica.com
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GLP-1 exerts 
its main effect 
by stimulating 
glucose-
dependent 
insulin release 
from the 
pancreatic islets, 
slowing gastric 
emptying, 
inhibiting 
inappropriate 
post-meal 
glucagon release 
and reducing 
food intake

GLP-1 RAs and cardiovascular outcomes
Glucose homeostasis is dependent upon a 
complex interplay of multiple hormones: 
insulin and amylin, produced by pancreatic 
beta cells; glucagon, produced by pancreatic 
alpha cells; and gastrointestinal peptides, 
including GLP-1 and glucose-dependent 
insulinotropic polypeptide (also known as 
gastric inhibitory polypeptide). Abnormal 
regulation of these hormones may contribute 
to the clinical presentation of diabetes. 

GLP-1 in glucose homeostasis illustrates the 
incretin effect, in which oral glucose has a 
greater stimulatory effect on insulin secretion 
than intravenous glucose. GLP-1 is produced 

from the proglucagon gene in L cells of the 
small intestine and is secreted in response to 
dietary nutrients; GLP-1 binds to a specific 
GLP-1 receptor, which is expressed in vari-
ous tissues, including pancreatic beta cells, 
pancreatic ducts, gastric mucosa, kidney, 
lung, heart, skin, immune cells and the 
hypothalamus. GLP-1 exerts its main effect 
by stimulating glucose-dependent insulin 
release from the pancreatic islets, slowing 
gastric emptying, inhibiting inappropriate 
post-meal glucagon release and reducing food 
intake (Figure 1). GLP-1 RAs are resistant to 
DPP-4 degradation and increase GLP-1 via 
inhibition of DPP-4. 

Lixisenatide
In ELIXA, 6 068 T2DM patients with MI or 
hospitalisation for unstable angina in the past 
180 days were randomly assigned to receive 
subcutaneous lixisenatide or placebo in addi-
tion to other diabetes medications. After a 
median follow-up of 25 months in this cohort 
of patients with existing CVD, the primary 
endpoint (3P-MACE) occurred in a similar 

proportion of patients in the lixisenatide and 
placebo groups.13 There was no significant 
difference in any of the individual compo-
nents of the composite endpoint and there 
was no difference in the rate of hospitalisa-
tion for HF. The mean glycated haemoglobin 
(HbA1c) level was 0.27% lower in the interven-
tion group. 

Figure 1. The physiological roles of GLP-1 and therapeutic benefits of GLP-1 RAs
From: Pappachan JM, Fernandez CJ, Chacko EC. Diabesity and antidiabetic drugs. Mol Aspects Med 2019; 66: 3-12.
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and water excretion

↑ Insulin secretion
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↓ β cell apoptosis
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↑ Cardiac function↑ Insulin sensitivity

↓ Glucose production

Reduced gastric motility 
and gastric acid secretion

Neuroprotection 
Reduced appetite

Early satiety

Incretin hormone (GLP-1)

https://www.sciencedirect.com/science/article/abs/pii/S0098299718300840?via%3Dihub
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Liraglutide

In LEADER, 9 340 patients with T2DM 
(mean HbA1c 8.7%, with at least one co-
existing ASCVD condition or chronic kidney 
disease (CKD) if  ≥50 years, or at least one 
cardiovascular risk factor such as hyperten-
sion or microalbuminuria if  ≥60 years) were 
randomly assigned to subcutaneous liraglu-
tide or placebo. After a median follow-up of 
3.8 years, the primary endpoint (3P-MACE) 
occurred in fewer patients in the liraglutide 
arm (13% vs 14.9%).14 At 36 months, HbA1c 
(mean difference 0.4%), weight (mean differ-
ence 2.3kg), and systolic blood pressure (BP) 
(mean difference 1.2mmHg) were lower in the 
liraglutide group, whereas diastolic BP (mean 
difference 0.6mmHg) and heart rate (mean 

difference: three beats per minute) were 
higher in the liraglutide group. Risk of severe 
hypoglycaemia was lower in the liraglutide 
group. In a separate trial of liraglutide vs pla-
cebo in 300 patients (59% with T2DM) with 
established HF and reduced left ventricular 
ejection fraction who were recently hospi-
talised, liraglutide had no significant effect 
on the composite outcome (time to death, 
time to rehospitalisation for HF, and time-
averaged proportional change in N-terminal 
pro-B-type natriuretic peptide level).15 In a 
prespecified subgroup analysis, there was no 
effect of liraglutide compared with placebo 
on HF outcomes in the subset of patients 
with diabetes.

Semaglutide
In SUSTAIN-6, 3 297 T2DM patients (mean 
HbA1c 8.7%, established CVD, HF or CKD 
if  ≥50 years or at least one cardiovascular 
risk factor if  age ≥60 years) were randomly 
assigned to subcutaneously administered 
semaglutide (0.5mg or 1mg once weekly) or 
placebo. After a median follow-up of two 
years, the primary endpoint (3P-MACE) 
occurred in fewer patients in the semaglutide 
arm (6.6% vs 8.9%).16 

Among the individual components of the 
composite outcome, the occurrence of 
nonfatal stroke was significantly lower in 
the semaglutide group, whereas occurrence 
of nonfatal MI and risk of cardiovascular 
death was similar. Reductions in HbA1c (0.7-
1% lower in treatment groups), systolic BP, 
and weight were greater in the semaglutide 
group than the placebo arm. In the similarly 

designed PIONEER-6, 3 183 T2DM patients 
(mean HbA1c 8.2%, with established CVD 
or CKD if  ≥50 years or with at least one 
cardiovascular risk factor if  ≥60 years) were 
randomly assigned to once-daily oral sema-
glutide (target dose: 14mg) or placebo, in 
addition to their other diabetes medications. 
After a median follow-up of 15.9 months, 
the primary endpoint (3P-MACE) was not 
significantly different between treatment 
groups (3.8% vs 4.8%).17 Among the individ-
ual components of the composite outcome, 
the occurrence of death from cardiovascular 
causes was lower in the oral semaglutide 
group (0.9% vs 1.9%), whereas the difference 
in nonfatal MI and nonfatal stroke were not 
statistically significant. Reductions in HbA1c 
(mean difference 0.7%), weight (mean differ-
ence 3.4kg), and systolic BP were greater in 
the oral semaglutide than placebo group.

Dulaglutide
In REWIND, 9 901 T2DM patients (mean 
HbA1c 7.2%, with established CVD or risk 
factors) were randomly assigned to weekly 
subcutaneous dulaglutide (1.5mg) or pla-
cebo. After a follow-up of 5.4 years, the 
primary endpoint (3P-MACE) occurred in 
fewer patients in the dulaglutide group (12% 

vs 13.4%).18 Among individual components 
of the composite outcome, occurrence of 
nonfatal stroke was significantly lower in the 
dulaglutide group. The reductions in HbA1c, 
weight, and systolic BP were greater with 
dulaglutide than placebo.

Exenatide
In EXSCEL, 14 752 patients with T2DM 
(73.1% with previous CVD) were randomly 
assigned to receive subcutaneous exenatide 
or placebo once weekly. After a median 
follow-up of 3.2 years, the primary endpoint 

(3P-MACE) was not significantly different 
between treatment groups.19 Over the course 
of the study, the mean HbA1c level was 
approximately 0.53% lower in the exenatide 
group.

http://www.denovomedica.com
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GLP-1 RAs 
do not 
usually cause 
hypoglycaemia 
in the absence 
of therapies that 
otherwise cause 
hypoglycaemia

GLP-1 RAs overview

In summary, GLP-1 RAs enhance the actions 
of the naturally occurring peptide GLP-1 and 
affect glucose control through several mecha-
nisms: enhancement of glucose-dependent 
insulin secretion, slowed gastric emptying, 
regulation of postprandial glucagon and 
reduction of food intake. GLP-1 RAs do not 
usually cause hypoglycaemia in the absence 
of therapies that otherwise cause hypogly-
caemia. GLP-1 RAs are usually prescribed 

in combination with metformin for patients 
who fail initial therapy with one or two oral 
agents and in whom weight loss or avoidance 
of hypoglycaemia is a primary considera-
tion. Liraglutide, semaglutide and dulaglutide 
are ideal agents for reduction of ASCVD 
risk (Figure 2). In addition, they should be 
considered for obese patients and those with 
non-alcoholic fatty liver disease.

Figure 2. Primary outcomes from completed GLP-1 RA CVOTs

Data not from head-to-head trials; different at-risk 
patient cohorts were included in each trial and cannot 
be directly compared

Trial
Primary 

endpoint

Patients with 
event/analysed HR

(95% CI) P-valueStudy drug Placebo

ELIXA
(lixisenatide)

4P-MACE 406/3034 399/3034
1.02

(0.89, 1.17)
0.81*

LEADER
(liraglutide)

3P-MACE 608/4668 694/4672
0.87

(0.78, 0.97)
0.01*

SUSTAIN-6
(semaglutide)

3P-MACE 108/1648 146/1649
0.0.74

(0.58, 0.95)
0.02

EXSCEL 
(exenatide)

3P-MACE 839/7356 905/7396
0.91

(0.83, 1.00)
0.06*

HARMONY Outcomes 
(albiglutide)

3P-MACE 338/4717 428/4715
0.78

(0.68, 0.90)
<0.01*

0,5               1                 2

Favours study drug Favours placebo

*Upper boundary of the one-sided repeated CI

Adverse events associated with GLP-1 RAs 
are predominantly gastrointestinal, includ-
ing nausea, vomiting and diarrhoea, and 
occur consistently in clinical trials in 10-50% 
of patients. These agents are associated with 
decreased gastric transit and must be used 
with caution in those with gastroparesis. They 
must be avoided in patients with a history of 
pancreatitis, type 1 diabetes mellitus (T1DM), 
severe renal dysfunction (exenatide and lixi-
senatide), or a personal or family history of 
medullary thyroid cancer (Table 3).

Table 3. Scenarios where GLP-1 RAs 
should be avoided 

• History of pancreatitis
• T1DM
• Severe renal dysfunction (exenatide, 

lixisenatide)
• Personal/family history of medullary thyroid 

cancer
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SGLT-2 inhibitors and cardiovascular outcomes
SGLT-2 is expressed in the proximal convo-
luted tubule and mediates reabsorption of 
approximately 90% of the filtered glucose 
load. SGLT-2 inhibitors promote the renal 
excretion of glucose and thereby modestly 

lower elevated serum glucose levels in T2DM 
patients. The ability to lower blood glucose 
and HbA1c levels is limited by the filtered 
load of glucose and the subsequent osmotic 
diuresis. 

Empagliflozin
In EMPA-REG OUTCOME, designed to 
evaluate cardiovascular morbidity and mor-
tality in patients with T2DM and established 
CVD (hospitalisation for HF and microvascular 
disease were prespecified secondary outcomes), 
7 028 T2DM patients (mean HbA1c 8%, and 
CVD) were randomly assigned to empagliflozin 
(10mg or 25mg) or placebo once daily. After 
three years, the primary outcome (3P-MACE) 
occurred in fewer patients assigned to empa-
gliflozin than to placebo (10.5% vs 12.1%).20 
Findings were primarily driven by a significant 
reduction in risk of death from CVD. There 
was no significant difference in the occurrence 
of the individual components of nonfatal MI 
or nonfatal stroke. The rate of hospitalisa-
tion for HF was lower in the empagliflozin 

group. Compared with patients taking placebo, 
patients receiving empagliflozin had lower 
HbA1c levels (7.8% vs 8.2%) and reductions 
in weight, waist circumference, systolic and 
diastolic BP (with no increase in heart rate), and 
uric acid. There were small increases in low-
density lipoprotein and high-density lipoprotein 
cholesterol in patients taking empagliflozin. In 
patients with HF with reduced ejection frac-
tion, with or without diabetes, empagliflozin has 
been shown to reduce cardiovascular mortality 
and worsening heart failure.21 The composite 
microvascular endpoint (initiation of retinal 
photocoagulation, vitreous haemorrhage, diabe-
tes-related blindness, or incident or worsening 
nephropathy) occurred in fewer patients in the 
empagliflozin group (14% vs 20.5%).

Canagliflozin
In CANVAS and CANVAS-R designed to 
assess the effects of canagliflozin on car-
diovascular, renal and safety outcomes in 
patients with T2DM and high cardiovascu-
lar risk, 10 142 patients (mean HbA1c 8.2%) 
were randomly assigned to canagliflozin or 
placebo. After a follow-up of 3.6 years, the 
primary outcome (3P-MACE) occurred in 
fewer patients in the canagliflozin group (26.9 
vs 31.5 patients per 1 000 patient-years).22 
Reductions in the occurrence of the indi-
vidual components of the composite outcome 
in those randomised to canagliflozin were not 

statistically significant. The rate of hospitali-
sation for HF was lower in the canagliflozin 
group. Compared with patients taking pla-
cebo, patients taking canagliflozin had lower 
HbA1c (mean difference -0.58%) and reduc-
tions in weight and systolic and diastolic 
BP. In a subsequent trial designed primarily 
to evaluate renal outcomes in patients with 
T2DM and nephropathy there were simi-
lar reductions in cardiovascular events.23 In 
CANVAS, progression of albuminuria (a 
secondary endpoint) occurred less frequently 
in the canagliflozin group.22

Dapagliflozin
In DECLARE-TIMI 58, designed to assess 
the effects of dapagliflozin on cardiovas-
cular and renal outcomes, 17 160 T2DM 
patients (mean HbA1c 8.3%, with established 
CVD) were randomly assigned to dapagli-
flozin (10mg) or placebo once daily. After 
a follow-up of 4.2 years, the first primary 
outcome (3P-MACE) occurred in 8.8% vs 
9.4% of patients taking dapagliflozin and 
placebo, respectively.24 There was a significant 
reduction in the second primary outcome 
(a composite of cardiovascular death or 
hospitalisation for HF), mainly driven by a 

significant reduction in hospitalisation for 
HF.24 There was no difference in all-cause 
mortality. Dapagliflozin reduced the two 
co-primary cardiovascular outcomes in the 
participants with a prior MI, but not in those 
without prior MI. In a subsequent explora-
tory analysis, dapagliflozin also reduced 
the incidence of atrial fibrillation/atrial 
flutter adverse events.28 Further, in patients 
with or without diabetes, dapagliflozin has 
been shown to reduce all-cause mortality 
and worsening HF in adults with HF with 
reduced ejection fraction.29 

http://www.denovomedica.com
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While most 
guidelines 
recommend 
either SGLT-2 
inhibitors or 
GLP-1 RAs to 
prevent T2DM 
complications, 
the underlying 
protective 
mechanisms 
are complex, 
differ between 
the two 
pharmacological 
classes and 
are potentially 
complementary, 
thus providing 
a rationale for a 
combination in 
patients at very 
high risk

SGLT-2 inhibitors overview

In summary, SGLT-2 inhibitors promote 
the renal excretion of glucose, causing a 
subsequent osmotic diuresis and modestly 
lower elevated serum glucose levels in T2DM 
patients. In those with HF and CKD, all 
SGLT-2 inhibitors have demonstrated salu-
tary effects and are preferred; choice of agent 
is primarily dictated by provider preference, 
insurance formulary restrictions, drug-spe-
cific labelling regarding use, varying degrees 
of renal function and cost. When a decision 
has been made to use an SGLT-2 inhibitor in 
a T2DM patient with ASCVD, empagliflozin 
is recommended rather than another agent. 
SGLT-2 inhibitors do not usually cause 
hypoglycaemia in the absence of therapies 
that otherwise cause hypoglycaemia; and they 

modestly decrease BP and weight.

SGLT-2 inhibitors should be avoided in those 
with T1DM, CKD (eGFR <60ml/min/1.73m2 
(ertugliflozin) or <45ml/min/1.73m2 (dapa-
gliflozin and empagliflozin), or <30ml/
min/1.73m2 (canagliflozin)), prior diabetic 
ketoacidosis (DKA), frequent bacterial uri-
nary tract infections or genitourinary yeast 
infections, low bone mineral density and high 
risk for fracture and falls, foot ulceration (e.g. 
neuropathy, foot deformity, vascular disease, 
and/or history of previous foot ulceration and 
factors predisposing to DKA such as ketosis-
prone T2DM, pancreatic insufficiency, drug 
or alcohol addiction) (Table 4). 

Table 4. Scenarios where SGLT-2 inhibitors should not be used

• T1DM
• CKD: ertugliflozin (eGFR <60ml/min/1.73m2); dapagliflozin, empagliflozin (<45ml/min/1.73m2); and 

canagliflozin (<30ml/min/1.73m2)
• Where there is a history of DKA
• Frequent bacterial UTI or genitourinary infections
• Low bone mineral density and high risk of fractures/falls
• Foot ulceration
• Factors predisposing to DKA (pancreatic insufficiency, drug or alcohol addiction).

Combination therapy with SGLT-2 inhibitors and 
GLP-1 RAs
SGLT-2 inhibitors and GLP-1 RAs have 
proven their ability to reduce major car-
diovascular events in patients with T2DM 
at high cardiovascular risk. Furthermore, 
SGLT-2 inhibitors reduce the risk of hospi-
talisation for HF and progression of renal 
disease. GLP-1 RAs reduce ASCVD events 
and significantly improve weight loss and pro-
gression of CKD. While most guidelines rec-
ommend either SGLT-2 inhibitors or GLP-1 

RAs to prevent T2DM complications, the 
underlying protective mechanisms are com-
plex, differ between the two pharmacological 
classes and are potentially complementary, 
thus providing a rationale for a combination 
in patients at very high risk. Some studies 
have already shown positive complementary 
effects on glucose control, body weight and 
arterial BP, but not on cardiovascular and/or 
renal outcomes as yet.

Conclusions
CVD is the leading cause of morbidity and 
mortality in people with T2DM. GLP-1 RAs 
and SGLT-2 inhibitors have proven their abil-
ity to reduce major cardiovascular events and 
mortality in these patients. Some differences 
exist between various agents within the two 
pharmacological classes; and the underlying 
mechanisms by which the two classes confer 

cardiovascular protection are not fully elu-
cidated. Clinicians must take a personalised 
approach when choosing between an SGLT-2 
inhibitor or a GLP-1 RA. Of concern, despite 
the compelling evidence of these agents’ 
safety and efficacy, is that many ideal candi-
dates who would benefit from them do not 
receive them in clinical practice.
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Key learnings

• Since 2008, every newly approved glucose-lowering drug has undergone a CVOT to evaluate its 
cardiovascular safety 

• DPP-4 inhibitors are not associated with increased cardiovascular mortality, although saxagliptin has 
been associated with an increased risk of hospitalisation for HF

• Of the GLP-1 RAs, liraglutide, semaglutide and dulaglutide are ideal agents for the reduction of ASCVD 
risk

• In T2DM patients with HF and CKD, all SGLT-2 inhibitors are the preferred choice of agent; empagliflozin 
is preferred for patients with ASCVD

• Some studies of combined SGLT-2 inhibitor/GLP-1 RA therapy have already shown positive 
complementary effects on glucose control, body weight and arterial BP, but not on cardiovascular and/or 
renal outcomes as yet.
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