International Journal of General Medicine

Dove

COMMENTARY

Following the results of the EMPA-REG
OUTCOME trial with empagliflozin, is it possible
to speak of a class effect?

Francisco Javier
Ampudia-Blasco'
Irene Romera?
Bernat Arifio?
Ramén Gomis?*

'Endocrinology and Nutrition
Department, Clinic University
Hospital Valencia, Valencia, Spain; 2Eli
Lilly and Company Espafia, Madrid,
Spain; *Boehringer Ingelheim Espafa,
Barcelona, Spain; “Endocrinology
Department, Hospital Clinic
Barcelona, Barcelona, Spain

Correspondence: Francisco Javier
Ampudia-Blasco

Endocrinology and Nutrition
Department, Clinic University Hospital
Valencia, Avenida de Blasco Ibanez, 17,
46010 Valencia, Spain

Tel +34 961 97 3500

Email ampudia_fra@gva.es

This article was published in the following Dove Press journal:
International Journal of General Medicine

13 January 2017
Number of times this article has been viewed

Background: The recently published cardiovascular outcomes data for the first sodium—glu-
cose cotransporter 2 (SGLT2) inhibitor, empagliflozin, have shown cardiovascular safety and
additional benefits in patients with type 2 diabetes and established cardiovascular disease.
Empagliflozin showed lower rates of death from cardiovascular causes or from any causes
and lower hospitalization rates from heart failure compared with placebo, both in addition to
standard care. This commentary discusses the existence of a possible class effect considering
the available evidence described for other SGLT?2 inhibitors.

Main text: Empaglifiozin, dapagliflozin and canagliflozin share the same mechanism of action,
and it is a plausible hypothesis that some of the benefits of empaglifiozin treatment could also
be expected from other SGLT2 inhibitors. However, the rapid and persistent occurrence of
cardiovascular benefits observed with empagliflozin and the different results shown by the
three inhibitors in meta-analyses of some of their respective Phase II and III trials might sug-
gest another possible mechanism of action, perhaps related to the different selectivity to inhibit
SGLT-2 and other SGLT family members that these compounds present.

Conclusion: There is still lack of evidence to answer whether the cardiovascular benefits
observed with empaglifiozin in the EMPA-REG OUTCOME study could be seen as a “class
effect”, which is also attributable to dapagliflozin and canagliflozin.

Keywords: cardiovascular, outcome studies, SGLT2 inhibitors, empagliflozin, dapagliflozin,
canagliflozin

Background

Following presentation and publication of the results of the EMPA-REG OUTCOME
study,' which showed significantly lower rates of death from cardiovascular causes, death
from any cause and hospitalization for heart failure with empaglifiozin in patients with
type 2 diabetes and established cardiovascular disease compared with placebo, both in
addition to standard care, the question we must ask ourselves is whether the observed
benefits could also be extended to other molecules in the same class of sodium—glucose
cotransporter 2 (SGLT2) inhibitors, such as dapagliflozin or canagliflozin.

Main text

It is true that all three drugs share the same mechanism of action. They all reduce
hyperglycemia by decreasing renal reabsorption of glucose and inducing an increase
in glycosuria. Increased urinary excretion of glucose is associated with weight loss
due to loss of glucose (for every gram excreted, 4 kcal is lost) and a slight increase in
diuresis.? As regard the cardiovascular benefits observed with empagliflozin, it has been
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suggested that they result from multidimensional changes that
are directly or indirectly related to the induced glycosuria,
such as weight loss and lower blood pressure, from visceral
adiposity, hyperinsulinemia, albuminuria and elevated levels
of uric acid. These actions have also been observed with
dapagliflozin and canagliflozin and could mean that it is a
plausible hypothesis that the benefits of empagliflozin could
also be expected from other SGLT?2 inhibitors (a class effect).?

However, the rapid and persistent occurrence of cardiovas-
cular benefits observed with empagliflozin indicates that it is
probably not directly related to its antihyperglycemic, antihy-
pertensive, or weight loss effects (class effect) or an effect on
atherosclerosis. This leads us to consider other possible mecha-
nisms of action (hemodynamic benefits, reduction in sympa-
thetic tone, antialdosterone effect, reduction in oxidative stress,
reduction in myocardial oxygen demand, etc.), which may or
may not be intrinsic to empagliflozin. There are also differences
between the three molecules in terms of their selectivity toward
the glucose transporter SGLT2, although the associated clini-
cal implications are unknown. Empaglifiozin presents greater
selectivity for SGLT2 versus SGLT1 (>2500-fold), followed
by dapagliflozin (>1200-fold) and canagliflozin (>250-fold).
Moreover, compared with SGLT6, both empagliflozin and
dapagliflozin also showed more than 500-fold selectivity,
whereas canagliflozin showed only 90-fold selectivity.*

What is more important, meta-analyses based on Phase
IT and II1 studies with empagliflozin, dapaglifiozin and cana-
gliflozin show very different results.>” In all of them, the pri-
mary composite outcome was observation time required until
the occurrence of death from cardiovascular causes, non-fatal
myocardial infarction, non-fatal stroke or hospitalization for

unstable angina. In the case of empagliflozin, the hazard ratio
(HR) versus placebo was 0.48 (95% confidence interval [CI]:
0.27-0.85), which indicates a cardiovascular risk reduction
of -52%.%> Comparatively, the HR with dapaglifiozin was 0.82
(95% CI: 0.58-1.15; -18%)° and with canagliflozin was 0.91
(95% CI: 0.68-1.22; -9%).” These data suggest, although
only preliminarily, that there is a greater reduction in cardio-
vascular risk with empagliflozin than with dapagliflozin or
canagliflozin, although it must be interpreted with caution,
as mentioned earlier.

As regard prospective studies of the long-term cardiovas-
cular safety of SGLT2 inhibitors, we are awaiting the results
of the CANagliflozin cardioVascular Assessment Study
(CANVANS)? with canagliflozin in 2017 and the Dapagliflozin
Effect on CardiovascuLAR Events (DECLARE-TIMI 58)
study with dapagliflozin in 2019. One important differ-
ence between the EMPA-REG OUTCOME study and these
ongoing studies is the study populations (Table 1). Whereas
the patients included in the EMPA-REG OUTCOME study
had established vascular disease, in the CANVAS and
DECLARE-TIMI 58 studies, the patients may have estab-
lished vascular disease or high cardiovascular risk.? It is not
known whether these differences could play an important part
in demonstrating the cardiovascular benefits of the different
drugs and in the magnitude of the effect.

If we review other therapeutic classes, highly differing
results have also been found in cardiovascular safety stud-
ies between several of the drugs investigated. In the case of
glitazones, rosiglitazone was withdrawn by the European
Medicines Agency (EMA) due to aspects of cardiovascular
safety suggested by a meta-analysis,” while pioglitazone

Table | Cardiovascular safety studies with empagliflozin, dapagliflozin and canagliflozin in patients with type 2 diabetes mellitus

Parameter EMPA-REG OUTCOME!' DECLARE-TIMI 58'* CANVAS?'® CANVAS-R'¢
Drug Empagliflozin Dapagliflozin Canagliflozin Canagliflozin
n 7020 17276 4327 5826

CV death, non-fatal Ml or
non-fatal stroke

Established CV disease, HbAlc
>7.0% and <9% (patients without
previous hypoglycemic treatment)
or <10% (patients with previous

Primary end point

Main inclusion criteria

hypoglycemic treatment)
Study population

Age (years) 63.1

HbAlc (%) 8.1

CV disease (%) 99.4

End of study April 2015 April 2019

CV death, non-fatal Ml or
ischemic stroke
High risk for CV disease

CV death, non-fatal Ml or
non-fatal stroke

CV disease or high CV risk,
HbAlc >7.0% and <10.5%

Progression of albuminuria

CV disease or high CV risk,
HbAlc >7.0% and <10.5%

62.4
8.2
62.7

April 2017 January 2017

Note: Data from the CANVAS study are combined with data from the CANVAS-R study for a pre-specified cardiovascular safety meta-analysis.
Abbreviations: CV, cardiovascular; MI, myocardial infarction; HbAlc, glycated hemoglobin.

submit your manuscript

24

Dove

International Journal of General Medicine 2017:10


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

Dove

EMPA-REG OUTCOME trial: is it possible to speak of a class effect?

showed benefits in the Prospective Pioglitazone Clinical Trial
in Macrovascular Events (PROactive) study versus placebo,
particularly in the main secondary end point, which consisted
of the composite of all-cause mortality, non-fatal myocar-
dial infarction and stroke (HR 0.84, 95% CI: 0.72—0.98,
p = 0.027).19 Likewise, in recently published studies with
dipeptidyl peptidase 4 inhibitors, differences in cardiovascu-
lar aspects were also observed. In the Saxagliptin Assessment
of Vascular Outcomes Recorded in Patients with Diabetes
Mellitus (SAVOR-TIMI 53) trial, an increase was observed
in the hospitalization rate for heart failure in patients treated
with saxagliptin versus placebo (3.5% versus 2.8%; HR 1.27;
95% CI: 1.07,1.51; p=0.007)." However, these findings have
not been observed in other cardiovascular safety studies with
sitagliptin (Trial to Evaluate Cardiovascular Outcomes after
Treatment with Sitagliptin [TECOS])'? or with alogliptin
(EXamination of cArdiovascular outcoMes with alogliptIN
versus standard of carE [EXAMINE])."

Conclusion

The answer to the question as to whether the cardiovascular
benefits observed with empagliflozin in the EMPA-REG
OUTCOME study could be seen as a “class effect” will have
to wait. So far, only empagliflozin has robustly demonstrated
cardiovascular benefits in a specifically designed safety study
following US Food and Drug Administration recommendations.
Therefore, from a scientific point of view, it is advisable to await
the publication of the results of currently ongoing specific car-
diovascular safety studies with dapagliflozin and canagliflozin
before jumping to conclusions. Furthermore, these results must
not be generalized to diabetic patients with a shorter time since
diagnosis and without previous cardiovascular disease or to
patients with cardiovascular disease but without diabetes.
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