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Abstract: Diabetes is a global health emergency projected to affect 642 million people by 

2040. Type 2 diabetes (T2D) represents 90% of diabetes cases and is associated with a range 

of cardiovascular (CV) risk factors that are more than double the incidence of CV disease and 

significantly increase mortality rates. Diabetes treatments have typically focused on improving 

glycemic control but their effect on CV outcomes has remained uncertain. In 2008, the US 

Food and Drug Administration (FDA) looked to address this knowledge gap and mandated CV 

outcome trials (CVOTs) for all new antidiabetic therapies. In 2015, EMPA-REG OUTCOME® 

became the first CVOT to present results for a sodium/glucose cotransporter 2 (SGLT2; also 

known as SLC5A2) inhibitor, empagliflozin. Subsequently, a regional meeting of the Academy 

for Cardiovascular Risk, Outcomes and Safety Studies in Type 2 Diabetes (ACROSS T2D) 

brought together a respected faculty of international experts and 150 physicians from 14 countries 

to discuss the current unmet medical needs of patients with T2D, the results from the EMPA-

REG OUTCOME study and the implications of these results for clinical practice. This article 

summarizes the current scientific evidence and the discussions that took place at the ACROSS 

T2D regional meeting, which was held in Vienna, Austria, on May 30, 2016.

Keywords: type 2 diabetes, cardiovascular risk, SGLT2 inhibitor, CVOTs, empagliflozin

Introduction
Diabetes accounts for 12% of worldwide health expenditure; one in 11 adults, or 

412 million people, has diabetes (projected to increase to 642 million by 2040),1 

and of these patients, 90% have type 2 diabetes (T2D).1 Diabetes affects multiple 

organs, including the eyes, kidneys, nerves, and heart, which results in a range of 

comorbidities, as well as increased risks of cancer, serious psychiatric illness, cogni-

tive decline, chronic liver disease, and accelerated arthritis.2

T2D is also associated with cardiovascular (CV) risk factors, such as dyslipidemia, 

hypertension, hyperglycemia, obesity, and increased oxidative stress.3 CV disease 

(CVD) is the leading cause of mortality in patients with diabetes, accounting 

for ~50% of deaths and reducing the life expectancy of a 60-year-old patient with 

T2D by an average of 12 years compared with the general population.1,4 Although 

microvascular complications have been reduced by improved glycemic control with 

glucose-lowering drugs,5–8 the effect of these drugs on macrovascular outcomes is 

less certain.9,10 Consequently, in 2008, the US Food and Drug Administration (FDA) 
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mandated CV outcome trials (CVOTs) for all new glucose-

lowering therapies.

The impact of CVD on patients with T2D and the recent 

data from the EMPA-REG OUTCOME® trial (the CVOT 

for empagliflozin) were discussed by an international fac-

ulty of experts and 150 physicians from 14 countries at the 

regional meeting of the Academy for Cardiovascular Risk, 

Outcomes and Safety Studies in Type 2 Diabetes (ACROSS 

T2D) that was held in Vienna, Austria, on May 30, 2016. 

This article summarizes the data presented at the meeting and 

the thoughts and opinions put forward by the expert faculty 

and meeting delegates.

Managing CV risk in patients with 
T2D: how are we doing?
Professor Chaim Lotan, Hadassah-
Hebrew University Medical Center, 
Jerusalem, israel
CV risk factors have a significant and cumulative effect on 

patient prognosis and the risk of CVD death.11 Indeed, patients 

with T2D are two to four times more likely to have CVD and 

twice as likely to have a stroke than the general population.12,13 

The proportion of patients with diabetes who reach CV risk 

factor goals has improved in the past 20 years, but a consider-

able number of patients remain at unnecessarily high risk. A 

cross-sectional analysis of US National Health and Nutrition 

Examination Survey (NHANES) data found that only 

18.8% of patients with diabetes met the American Diabetes 

Association (ADA) 2011 targets of HbA
1c

 7%, blood pres-

sure 130/80 mmHg and LDL cholesterol 100 mg/dL 

(2.6 mmol/L) in 2007–2010. Although this percentage rep-

resents a substantial improvement from 1988 to 1994 (1.7%) 

and 1999 to 2002 (7.1%),14 there is a clear need to further 

reduce CV risk factors in people with T2D.

Targeting Cv risk factors
A range of therapies have been shown to reduce CV risks in 

patients with T2D and are now recommended by the ADA 

and the European Society of Cardiology (ESC).15,16 For those 

patients with T2D who have elevated lipid levels, statins form 

an important part of treatment. A meta-analysis of data from 

18,686 patients with diabetes who were prescribed statins 

revealed, over a mean follow-up of 4.3 years, a 9% reduction 

in all-cause mortality, a 13% reduction in CV deaths and a 

21% reduction in major vascular events compared with those 

not prescribed statins.17

Professor Lotan also emphasized the importance of 

addressing hypertension, highlighting findings that show that 

a small decrease in blood pressure can have a large effect on 

the incidence of CV events. He pointed to data that showed 

a small reduction in systolic blood pressure (SBP; 4 mmHg) 

in high-risk patients (21% 5-year risk of CVD) avoided 

as many CV events as a large reduction in SBP (16 mmHg) 

in low-risk patients (11% 5-year risk of CVD),18 although 

the benefits of a small decrease in blood pressure remain less 

clear in patients with a baseline SBP of 140 mmHg.19

Glucose-lowering benefits?
Glycemic control is central to diabetes management; how-

ever, its role in managing CV risk factors has remained 

unclear. Several studies (ACCORD, ADVANCE, UKPDS, 

and VADT) have looked at the effect of more intensive glyce-

mic control on macrovascular outcomes in T2D.5–8 Although 

these studies showed no beneficial effect of glycemic control 

per se on major CV events (CV death, nonfatal myocardial 

infarction [MI], and nonfatal stroke), a meta-analysis found 

that more intensive therapy offered a 9% reduction in the risk 

of major CV events compared with less intensive therapy.20 

This finding was driven by a hazard ratio of 0.85 for MI, 

with no significant reductions for stroke and CV death. There 

was also no evidence that more intensive glycemic control 

reduced the risk of heart failure.20 Long-term follow-up of 

these studies showed mixed results; a 6-year follow-up of 

ADVANCE showed no effect of intensive glycemic control 

on CVD or mortality, whereas a 10-year follow-up of VADT 

showed a reduction in CVD and a 20-year follow-up of 

UKPDS showed reductions in both CVD and mortality.21

Of the large number of glucose-lowering drug classes 

available, none, as yet, are recognized unequivocally to 

reduce CV events over and above any modest effects of 

glucose lowering itself,22 and some may actually exacerbate 

CV risk.23 This uncertainty over the effects of glucose-

lowering agents on CV risk resulted in the FDA requesting 

CVOTs for all new diabetes treatments.24 CVOT results, 

which are now becoming available, have provided the first 

evidence showing that some of the new glucose-lowering 

agents, such as empagliflozin, are capable of significantly 

reducing CV risks, which demonstrates that these drugs have 

benefits beyond lowering blood glucose levels.25

A complete approach to treatment
Tackling CVD in patients with T2D evidently requires 

a multifactorial approach. The Steno-2 trial randomized 

160 patients at a single center to receive conventional treat-

ment or intensive multifactorial control of CV risk factors 

with goals of HbA
1c

 6.5%, total cholesterol 175 mg/dL 

(4.5 mmol/L), triglycerides 150 mg/dL (1.7 mmol/L) and 

Powered by TCPDF (www.tcpdf.org)

www.dovepress.com
www.dovepress.com
www.dovepress.com


Therapeutics and Clinical Risk Management 2017:13 submit your manuscript | www.dovepress.com

Dovepress 

Dovepress

71

Management of cardiovascular risk for patients with type 2 diabetes

blood pressure 130/80 mmHg.26 Over a mean treatment period 

of ~8 years, and an average subsequent follow-up of 5.5 years, 

intensive treatment was associated with a significantly reduced 

risk of all-cause mortality, CV mortality, and CV events.26

Panel discussion: audience insights and faculty 
perspectives
Professor Lotan urged doctors to look beyond glycemic con-

trol when managing patients with T2D – focusing colleagues 

on the need to pay equal attention to the control of lipids 

and blood pressure and to start treating the whole patient, 

not just the patient’s diabetes. In response, a delegate asked 

whether the EMPA-REG OUTCOME study heralded a shift 

in the approach to T2D management, from a glucose-centric 

approach to a vascular-centric approach. Professor Wascher 

agreed that the EMPA-REG OUTCOME study could indeed 

help refocus T2D management strategies toward a more 

vascular approach, and he added that clinicans’ focus on 

glycemic control in T2D was a consequence of the approach 

used for type 1 diabetes treatment. The discussion concluded 

with Professor Lotan reiterating his belief that T2D treatment 

should focus on the patient as a whole rather than on an indi-

vidual aspect of the disease. He elaborated on this point by 

highlighting the need to treat comorbidities, such as depres-

sion, that can affect adherence and treatment outcomes.

CVOTs: expectations and reality
Professor Dr Thomas Wascher, 
Hanuschkrankenhaus, vienna, Austria
Most of the major trials of antidiabetic drugs have focused 

on establishing glucose-lowering properties, whereas 

assessment of the effect of these drugs on CV outcomes has 

been limited.27 For example, the effects of sulfonylureas and 

metformin on CV risk have not been evaluated in long-term 

trials,15 and class effects for other agents cannot be assumed – 

illustrated by the differences between the thiazolidinediones 

rosiglitazone, and pioglitazone.28,29 In light of the uncertainty 

surrounding the effect of glucose-lowering agents on CV 

risk, the FDA issued guidance in 2008 mandating a more 

thorough CV assessment of new drugs for T2D.24 In 2012, 

the European Medicines Agency (EMA) published a guide-

line requiring CVOTs for new antidiabetic drugs for which 

specific CV claims are made or that are suspected of having 

detrimental CV effects.27,30

CVOTs for T2D drugs are designed to assess drug-specific 

CV effects and CV safety beyond the modest effects of blood 

glucose lowering on CV risk factors. The FDA requires 

CVOTs to enroll patients at high CV risk and to compare the 

drug in question with placebo. CVOTs are also encouraged 

to have study designs that offer adjustment of background 

antihyperglycemic therapy and that drive composite primary 

endpoints by events rather than fixed time durations.31 

Figure 1 summarizes the timings of completed and ongoing 

CVOTs for the newer T2D agents.32

CvOTs: mixed results
The three completed large prospective CVOTs of the DPP-4 

inhibitors saxagliptin, alogliptin, and sitagliptin generally 

indicate a neutral effect on CV events.33–35 However, in the 

SAVOR-TIMI 53 study, saxagliptin was observed to increase 

hospitalization for heart failure (HHF).33 On the basis of this 

finding, the FDA issued a warning regarding the risk of heart 

Figure 1 Completed and ongoing cardiovascular outcome trials in type 2 diabetes.
Note: This figure was produced based on trials referenced at clinicaltrials.gov.62

Abbreviations: CvOT, cardiovascular outcome trial; sGLT2, sodium/glucose cotransporter 2.
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failure for saxagliptin.36 The warning also included aloglip-

tin, for which heart failure risk is unclear because it was not 

assessed in the alogliptin CVOT (EXAMINE).34,36

GLP-1 receptor agonists seem to have mixed effects on CV 

outcomes. In patients with acute coronary syndrome, lixisen-

atide did not significantly reduce the rate of major CV events, 

having a similar effect to placebo.37 By comparison, liraglutide 

was shown to significantly reduce CV risk (CV death, nonfatal 

MI, and nonfatal stroke) when compared with placebo.38,39

EMPA-REG OUTCOME, which assessed empagliflozin, 

was the first CVOT to publish data for a sodium/glucose 

cotransporter 2 (SGLT2; also known as SLC5A2) inhibitor 

and was the first study to provide evidence that glucose-

lowering agents can reduce mortality and CV risks in patients 

with T2D, independently of glycemic control.25

Panel discussion: audience insights and faculty 
perspectives
Professor Prázný commented on the importance of the CVOT 

trials for patients with T2D – 95% of delegates agreed that 

CVOTs are valuable or extremely valuable for informing 

clinical practice.

EMPA-REG OUTCOME: getting to 
the heart of the matter
Professor Guntram schernthaner, 
chairperson, Rudolfstiftung Hospital, 
vienna, Austria
As an SGLT2 inhibitor, empagliflozin reduces hyperglycemia 

by inhibiting reabsorption of glucose within the kidney.30 

Pooled results from pivotal Phase III trials have shown 

that empagliflozin, either as a monotherapy or as an add-on 

therapy, significantly reduces HbA
1c

 levels, weight, and SBP 

compared to placebo.40

Furthermore, SGLT2 inhibitors can also modulate other 

CV risk factors, including visceral adiposity, hyperinsuline-

mia, arterial stiffness, albuminuria, circulating uric acid levels, 

oxidative stress, and lipids.22 EMPA-REG OUTCOME was 

a multicenter, randomized, double-blind, placebo-controlled 

trial to assess the effect of empagliflozin (10 mg or 25 mg 

doses, once daily) compared to placebo on CV events in 

adults with T2D and high CV risk (N=7,020) against a 

background of stable glucose-lowering therapy.25 Selected 

baseline patient characteristics are listed in Table 1.

Reducing CV risk with empagliflozin
Table 2 summarizes the outcomes from the EMPA-REG 

OUTCOME study; study results were similar for the 10 mg 

and 25 mg doses of empagliflozin and were pooled for 

analysis.24 Empagliflozin met the primary outcome of 

three-point major adverse CV event (3P-MACE; time to 

first occurrence of CV death or nonfatal MI or stroke), with 

10.9% of patients in the empagliflozin group experiencing a 

CV event compared to 12.1% of those in the placebo group 

(HR: 0.86, 95% CI: 0.74–0.99; P0.001 for noninferiority 

and P=0.04 for superiority). In the key secondary outcome, 

4P-MACE (3P-MACE plus hospitalization for unstable 

angina), 12.8% of patients in the empagliflozin group 

experienced a CV event compared to 14.3% of those in the 

placebo group (HR: 0.89, 95% CI: 0.78–1.01; P0.001 for 

noninferiority and P=0.08 for superiority).25 Importantly, 

compared with placebo, empagliflozin was associated with 

significantly lower rates of CV death, all-cause mortality, 

and HHF; these benefits were consistent across patient 

subgroups, including age, HbA
1c

 levels, body mass index 

(BMI), estimated glomerular filtration rate (eGFR), and use 

of CV medications.25 The EMPA-REG OUTCOME study 

is the first CVOT to demonstrate a significant improvement 

in CV outcomes in high-risk patients with T2D.25

The incidence of adverse events, serious adverse events, 

and adverse events leading to the discontinuation of a study 

drug was similar between the empagliflozin and placebo 

groups, except for genital infections, which were reported in 

1.8% of patients in the placebo group and 6.4% of patients 

in the empagliflozin group (Table 2).25

Empagliflozin and heart failure
The reductions in CV death, HHF, and all-cause mortality 

in the empagliflozin cohort in the EMPA-REG OUTCOME 

study occurred regardless of the presence or absence of preex-

isting heart failure at baseline compared to those in the placebo 

cohort (Table 2).41 Again, the effect of empagliflozin was 

Table 1 selected baseline patient characteristics from the eMPA-
ReG OUTCOMe® trial

Baseline patient characteristics Prevalence (%)

Cardiovascular disease 99
Antihypertensive therapy 95
Anticoagulants/antiplatelets 89
Lipid-lowering drug 81
Coronary artery disease 76
History of myocardial infarction 47
Coronary artery bypass 25
History of stroke 23
Peripheral artery disease 21
Cardiac failure 10

Notes: Adapted from N Engl J Med, Zinman B, Wanner C, Lachin JM, et al, 
Empagliflozin, cardiovascular outcomes, and mortality in type 2 diabetes, 373(22), 
2117–2128.25 Copyright © (2015) Massachusetts Medical Society. Reprinted with 
permission from Massachusetts Medical society.
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consistent across subgroups.41 Interestingly, empagliflozin 

also reduced CV death in patients receiving baseline loop 

diuretics, indicating that even patients with significant CV 

comorbidities can benefit from empagliflozin.42

Panel discussion: audience insights and faculty 
perspectives
As patients in the EMPA-REG OUTCOME study had high 

CV risk, one delegate was interested to know whether the 

faculty felt the data could be generalized outside of this 

patient population. The chairperson stated that, from his per-

spective as a scientist, he was compelled to say that the data 

only provided evidence for the benefits of empagliflozin to a 

high CV risk patient population; however, despite this caveat, 

he believed that many other patients could also benefit from 

this treatment. Dr Jarvis added that patients in the EMPA-

REG OUTCOME study were already well controlled and 

that perhaps an even greater improvement in CV outcomes 

would have been observed if the patients had instead been 

more representative of those seen in the clinic.

One physician did have concerns with the study data 

and asked what explanation the faculty could provide for 

the very early separation in the empagliflozin and placebo 

curves for many of the primary and secondary outcomes 

in EMPA-REG OUTCOME.25 Professor Lotan agreed that 

the early separation was different to what is usually seen 

in clinical trials but expressed confidence in the data. He 

suggested that the early benefits were a consequence of 

empagliflozin effects beyond glucose lowering, such as 

electrolyte/volume changes and reduced arterial stiffness. 

When pressed for what might be the most important physi-

ological effect of empagliflozin, the chairperson suggested 

that hemodynamic effects, specifically volume reduction 

through reduced renal blood flow and vascular resistance, 

were key benefits of the drug.43,44 Professor Lotan agreed, 

stating that empagliflozin reduces volume without affecting 

the sympathetic nervous system, which probably benefits 

the heart.

EMPA-REG OUTCOME: renal 
subanalysis
Professor Christoph Wanner, University 
Hospital, Würzburg, Germany
Chronic kidney disease (CKD) manifests as a progres-

sive decline in kidney function and is associated with an 

increased risk of death, mainly from CV causes, in patients 

with T2D.45 CKD affects as many as 18% of prediabetics 

and 40% of patients with T2D;45 however, no CKD-specific 

treatments have been launched since the renin–angiotensin 

system (RAS)-blocking drugs that were introduced in 

the 2000s.46,47

Empagliflozin and kidney disease
Renal outcomes were a prespecified objective of EMPA-

REG OUTCOME, and 1,800 of the 7,020 enrolled 

patients at baseline had stage 3 or worse kidney disease 

(eGFR 60 mL/min/1.73 m2).25 Empagliflozin slowed kidney 

disease progression in patients with T2D, with new onset 

or worsening of kidney disease reduced, compared with 

placebo both in the overall patient population (HR: 0.61, 

95% CI: 0.53–0.70; P0.001) and in patients with prevalent 

kidney disease (HR: 0.58, 95% CI: 0.47–0.71; P0.001), as 

well as across various patient subgroups, including baseline 

eGFR, urine albumin-to-creatine ratio (UACR), HbA
1c

 levels, 

and BMI.48 These improved renal outcomes in the empagli-

flozin cohort were also consistent between the 10 mg and 

25 mg dose study arms.48 Interestingly, the reduction in new 

onset or worsening of kidney disease was also consistent 

regardless of kidney function, with patients with an eGFR 

of 45 mL/min/1.73 m2 experiencing the same effects as 

patients with normal kidney function.48 However, empagli-

flozin is currently not recommended for patients whose eGFR 

is persistently 45 mL/min/1.73 m2.49

Empagliflozin also significantly reduced a series of other 

prespecified renal endpoints compared with placebo in the 

EMPA-REG OUTCOME study (Table 3). Furthermore, 

post hoc analyses indicated that, compared with placebo, 

empagliflozin delayed patient progression toward end-stage 

renal disease and also reduced acute renal failure and acute 

kidney injury.42,48

sGLT2 inhibitors, kidney disease, and the FDA
Acute kidney injury and renal failure may be a concern 

for drugs of the SGLT2 inhibitor class. Accordingly, the 

FDA has added warnings to the labels of canagliflozin and 

dapagliflozin regarding acute kidney injury; these warnings 

include recommendations to minimize patient risk, requiring 

physicians to consider renal risk factors (such as decreased 

blood volume, congestive heart failure, diuretics, and blood 

pressure medications) before initiating treatment.50

By contrast, in addition to slowing kidney disease progres-

sion, the EMPA-REG OUTCOME indicated that empagli-

flozin may reduce the incidence of acute kidney injury 

and acute renal failure.48 In patients with a baseline eGFR 

of 59 mL/min/1.73 m2, 3.6% of patients receiving pla-

cebo experienced acute kidney injury compared to 2.1% of 
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patients receiving empagliflozin.48 A similar effect was seen 

for acute renal failure: 14.3% of patients receiving placebo 

experienced renal failure compared to 11.2% of patients 

receiving empagliflozin.48 Finally, in patients with a baseline 

eGFR of 60 mL/min/1.73 m2, acute kidney injury was 

observed in 0.9% and 0.5% – and acute renal failure in 3.9% 

and 3.2% – of patients receiving placebo and empagliflozin, 

respectively.48

Panel discussion: audience insights and faculty 
perspectives
Professor Wanner thought that the 44% reduction in the 

combined endpoint of doubling of serum creatinine, initia-

tion of renal replacement or death due to renal disease com-

pared with placebo was a particularly notable finding of the 

EMPA-REG OUTCOME study, as this reduction was greater 

than that seen in studies assessing CKD therapies, such as 

angiotensin-converting enzyme (ACE) inhibitors.48

Importantly, reported adverse events with empa-

gliflozin were consistent between patients with an 

eGFR of 60 mL/min/1.73 m2, patients with an eGFR 

of 45 mL/min/1.73 m2 and patients in the overall EMPA-

REG OUTCOME study population.48 According to the EMA, 

empagliflozin should not be initiated in patients with an eGFR 

of 60 mL/min/1.73 m2, and should be discontinued in 

patients whose eGFR falls persistently 45 mL/min/1.73 m2, 

even when these patients tolerate the drug.49 Many of the 

panel felt that these restrictions in empagliflozin treatement 

were unwarranted and that more evidence-based decision 

making was needed. Dr Jarvis suggested that national guid-

ance bodies, such as NICE in the UK, can help circumvent 

restrictions that limit use.

One member of the audience asked whether empagliflozin 

should be contraindicated in nephrectomy patients. Professor 

Wanner responded that the filtration rate is the important 

factor for evaluating empagliflozin treatment and not whether 

patients have one or two kidneys.

CV outcomes and SGLT2 
inhibitors – a class effect?
Professor Martin Prázný, Charles 
University, Prague, Czech Republic
The EMPA-REG OUTCOME study provides the first evi-

dence that treatment with an SGLT2 inhibitor, empagliflozin, 

can achieve significant improvements in CVD, heart failure, 

and renal and mortality endpoints in high CV risk patients 

with T2D.25 Based on these findings, can we now assume an 

SGLT2 inhibitor class effect? Professor Prázný suggested 

not, as we need to wait for the results from the ongoing 

canagliflozin (CANVAS) and dapagliflozin (DECLARE-

TIMI 58) CVOTs before we can consider a class effect.51,52 

Indeed, there are precedents for differences in efficacy and 

safety between members of the same drug class, including 

between members of the SGLT2 inhibitor class. For example, 

canagliflozin is associated with increased osteoporotic bone 

fractures, whereas empagliflozin is not,50,53 as confirmed in 

the EMPA-REG OUTCOME study, which found that bone 

fractures occurred in 3.9% of patients receiving placebo 

group and 3.8% of patients receiving empagliflozin.25

Beyond empagliflozin – what do we know so far?
Although it is too soon to assume an SGLT2 inhibitor class 

effect on CV outcomes, initial data for other members of 

the class seem promising. Pooled analyses of canagliflozin 

and dapagliflozin trial data indicate a generally favorable 

effect on 4P-MACE,24,54 and Archimedes modeling esti-

mated that, over a 20-year period, patients with T2D receiv-

ing dapagliflozin plus standard of care would experience 

relative reductions in the incidence of MI (13.8%), stroke 

(9.1%), CV death (9.6%), and all-cause mortality (5%).55 In 

Table 3 secondary endpoints from the eMPA-ReG OUTCOMe® renal subanalysis

Outcome Hazard ratio (95% CI) P-valuea

New onset/worsening of kidney disease or cardiovascular death 0.61 (0.55–0.69) 0.001
Progression to macroalbuminuria 0.62 (0.54–0.70) 0.001
Doubling of serum creatinine 0.56 (0.39–0.79) 0.001
initiation of renal replacement therapy 0.45 (0.21–0.97) 0.04
Doubling of serum creatinine, initiation of renal replacement therapy,  
or death due to renal diseaseb

0.54 (0.40–0.75) 0.001

New onset of albuminuria in patients with normoalbuminuria at baseline 0.95 (0.87–1.04) 0.25

Notes: Adapted from N Engl J Med, Wanner C, Inzucchi SE, Lachin JM, et al, Empagliflozin and pro gression of kidney disease in type 2 diabetes, 375(4), 323–334.48 Copyright 
© (2016) Massachusetts Medical Society. Reprinted with permission from Massachusetts Medical Society. aData are based on Cox regression analyses in patients who received 
at least one dose of a study drug. bNot a prespecified study endpoint.
Abbreviation: CI, confidence interval.
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addition, a prespecified meta-analysis of CV events from 21 

Phase IIb/III clinical trials of dapagliflozin in different patient 

populations found no suggestion of increased risk of MACE 

in any population and the potential for a beneficial effect in 

the overall population and patients with a history of CVD.11 

However, as Professor Prázný explained, these models are 

based on heterogeneous, short-term studies, and the results 

of the ongoing CVOTs once completed will be required to 

determine whether the CV benefits of empagliflozin extend 

to the other SGLT2 inhibitors.

Panel discussion: audience insights and faculty 
perspectives
The question of class effects prompted much discussion 

within the ACROSS T2D regional faculty. Although some 

felt that a class effect was likely, all were agreed that it was 

essential to wait for the outcomes of other SGLT2 inhibitor 

CVOTs before drawing any conclusions. However, the chair-

person urged caution, as significant differences in adverse 

events exist between the SGLT2 inhibitors. The differences 

between empagliflozin and other SGLT2 inhibitors, such 

as bone fracture risk and use with loop diuretics, suggest 

that similar behavior between the drugs cannot be assumed. 

Professor Prázný supported this point and drew upon the 

example of the differences in heart failure risk observed 

between members of the DPP-4 inhibitor class to emphasize 

the need for more data before making any conclusions about 

a class effect.35,56

Our patients at heart: how can we 
collectively design better treatment 
solutions?
The ACROss T2D regional faculty
An increasing number of glucose-lowering agents are now 

available, and deciding which treatment is most appropriate 

for a patient is an increasingly complex choice. The results 

from the EMPA-REG OUTCOME study have shown that 

add-on empagliflozin provides CV and mortality benefits in 

T2D patients with high CV risk – but how can this inform 

clinical practice decisions regarding which real-world 

patients should receive empagliflozin?25

To understand the audience’s current clinical practice, 

Professor Wanner presented an interactive patient case 

involving an elderly male patient with T2D. With glycemic 

control being the key treatment aim for the patient, ~50% of 

the audience chose to add a DPP-4 inhibitor to his metformin, 

as DPP-4 inhibitors offer glycemic control with a low risk 

of hypoglycemia.57 Six months later, the patient had signs of 

reduced renal function, and ~63% of the audience agreed with 

Professor Wanner’s suggestion that empagliflozin may be a 

more suitable alternative to the previous treatment, owing 

to its ability to slow kidney disease progression while also 

lowering glucose levels.40,48

In small working groups, delegates explored a series 

of complex patient cases that examined best practice with 

various antidiabetic therapies and a range of comorbidities, 

including heart failure, atrial fibrillation, kidney disease, 

hyperlipidemia, and obesity. In a series of engaging discus-

sions, delegates advocated a range of treatment options, 

among which a theme emerged of the general suitability of 

empagliflozin for patients with moderate-to-high CV risk or 

renal function concerns.

Guiding best practice?
T2D can be a complex condition with associated comorbidi-

ties that significantly reduce the quality of life and increase 

mortality. The presence of multiple comorbidities can com-

plicate the patient treatment pathway and result in care that 

does not always meet best practice. Approximately 80% of 

delegates believed that the EMPA-REG OUTCOME study 

should lead to changes in clinical practice, but how should this 

be achieved? Over 75% of delegates felt that local diabetes 

guidelines should be updated to reflect the latest data, which 

was a position that was supported by Dr Jarvis because, with 

the rationale that many primary care physicians (PCPs) find it 

difficult to challenge guidelines. She encouraged the special-

ists in the room to assist in updating their local guidelines and 

to ensure that the guidelines reflect the latest data and best 

practice. Some in the audience felt that increased support and 

engagement with local medical societies could provide the 

necessary impetus and expertise to revise T2D guidelines and 

increase patient access to recent therapeutic advances.

In response to Professor Lotan’s earlier call to treat the 

whole patient, not just the diabetes, many physicians advo-

cated for the establishment of multidisciplinary treatment 

teams. Although the patient’s physician would retain overall 

responsibility, a team of specialists – such as a nephrologist 

and a cardiologist – would be available to review patient 

progress and offer advice. Concerns around time and costs 

were raised, but these were not considered insurmountable, 

with email and virtual clinics offered as cost-saving alterna-

tives to face-to-face meetings.

Continuing education
The suggestion that was most consistently voiced by the del-

egates was the need for more education. With an increasing 
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number of treatments available for T2D, it was felt that local 

peer-to-peer educational meetings and practical workshops 

were essential to increase understanding and ensure best 

practice. However, education should not be limited to PCPs 

or diabetologists; similar to the need for multidisciplinary 

treatment teams, all physicians and health care practitioners 

involved in the treatment of patients with T2D should be 

involved in education.

Conclusion
Although T2D is a condition that is characterized by 

reduced glycemic control,15 the associated CV risk factors 

account for much of the increased morbidity and mortality 

observed in patients with the disease: CVD is responsible 

for ~50% of T2D deaths1 and 68% of diabetes patients 

65 years die from heart disease.58 Metformin is the most 

widely used oral glucose-lowering medication for patients 

with T2D and remains the first-line treatment of choice.15 

Despite initial CV concerns, metformin was shown to not 

raise the incidence of heart failure in patients with T2D 

and to even reduce the risk of MI in these patients.56,59 

However, with the incidence of CVD-associated mortal-

ity so high in patients with T2D, additional therapies are 

clearly needed.58

Empagliflozin in patients with T2D and 
high Cv risk
The EMPA-REG OUTCOME study was the first CVOT to 

identify a positive benefit on CV outcomes,25 showing that 

adding empagliflozin to standard of care significantly reduced 

CV death, all-cause mortality, HHF, and kidney disease 

progression.41,48 Members of the ACROSS T2D faculty at the 

regional meeting agreed that the EMPA-REG OUTCOME 

study provided robust data on the benefits that empagliflozin 

offers patients with T2D. But what do these benefits mean 

for clinical practice?

EMPA-REG OUTCOME was performed in patients with 

high CV risk, and Professor Lotan remarked that the use of 

add-on therapies in these patients was a matter of risk assess-

ment. He stated that the risks associated with empagliflozin 

are very low, and patients with high CV risk would therefore 

benefit from starting empagliflozin treatment early. Reflect-

ing on the improvements in CV outcomes, many faculty and 

delegates felt that patients with more moderate CV risks 

could also benefit from add-on empagliflozin – ~48% of 

delegates believed that the EMPA-REG OUTCOME data 

could be generalized to all patients with T2D and another 

45% felt that generalization might be possible.

An SGLT2 inhibitor class effect?
Similar to the generalization of the results of the EMPA-REG 

OUTCOME study to all patients with T2D, can the results 

also be generalized to all SGLT2 inhbitors? “Not yet” was 

the opinion of the panel. Despite belonging to the same 

class, there are pharmacological differences between the 

SGLT2 inhibitors – in particular selectivity for SGLT2 over 

SGLT1 – that may influence efficacy and safety. Indeed, 

differences in safety have already been identified in the 

incidence of osteoporotic bone fractures, which supports 

the notion that it is too soon to consider a class effect for 

the SGLT2 inhibitors.49,60,61 However, the results from the 

dapagliflozin and canagliflozin CVOTs, which are expected 

between 2017 and 2019, should provide clarification on the 

question of a class effect.51,52

improving Cv outcomes
CV risks need to be addressed in patients with T2D; 93% of 

delegates at the regional ACROSS T2D meeting were very 

likely or quite likely to review their patients’ CV risks when 

assessing their treatment. Empagliflozin is the first SGLT2 

inhibitor to provide significant benefits for CV outcomes in 

patients with T2D.25 Despite this, a third of delegates had 

no local guidelines to support decision making or reported 

restricted access to SGLT2 inhibitors. The regional ACROSS 

T2D panel considered empagliflozin as an important addition 

to the T2D armamentarium that offers significant benefits to 

patients with T2D at moderate and high CV risk. Updates to 

local guidelines and working practices should be considered 

to ensure that patients with T2D and high CV risk receive 

optimal management of their condition.
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