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Dapagliflozine

et complications
cardiovasculaires chez
le diabétique de type 2:
le modele de ['étude
DECLARE-TIMI 58

Le but de cet article est de revoir les
données récentes qui concernent
la dapagliflozine (Forxiga®) dans le
contexte de I'étude DECLARE-TIMI 58.
Elle met principalement en évidence,
chez des diabétiques de type 2 avec ou
sans antécédents de macroangiopathie,
un bénéfice cardiovasculaire, en
termes dobjectif primaire (déces
cardiovasculaire ou hospitalisations
pour insuffisance cardiaque) vs.
placebo. Létude objective également
un moindre risque de pathologie rénale
sous dapagliflozine.

MOTS-CLES
Dapagliflozine, DECLARE-TIMI 58, prévention

CV primaire et secondaire, décompensation
cardiaque, néphropathie

Que nous apporte cet
article ?

Les études EMPA-REG OUTCOME and
CANVAS ont mis en évidence un bénéfice
cardiovasculaire chez des diabétiques

de type 2 dont la majorité était en
prévention secondaire. Létude DECLARE-
TIMI 58 inclut une population plus large,
avec prés de 60% de sujets en prévention
cardiovasculaire primaire. Elle apporte
ainsi des résultats complémentaires

aux essais précédents. Elle montre
principalement une réduction du risque
d’hospitalisation pour insuffisance
cardiaque sous dapagliflozine vs.
placebo.?

This paper aimed to review the clinical data on dapagliflozin (Forxiga®)
treatment in the light of the recent DECLARE-TIMI 58 trial results. This
study involving Type 2 diabetic patients, either with or without prior
macroangiopathy, has demonstrated cardiovascular benefits in terms
of the primary efficacy outcome, namely a composite of cardiovascular
death and hospitalization for heart failure. Moreover, the study has
revealed a lower risk for renal disease progression.

What does this article bring up for us?

The EMPA-REG OUTCOME and CANVAS trials have both evidenced cardiovascular
benefits in Type 2 diabetic patients, with established CV disease in the majority
of them. The DECLARE-TIMI 58 was a trial including a broader patient population
with about 60% of them in primary cardiovascular prevention. Therefore, this
study adds significant clinical information, in addition to the two previous
randomized trials with SGLT-2 inhibitors, essentially demonstrating a lower risk
for heart failure-induced hospitalizations in patients undergoing dapagliflozin
vs. placebo therapy.

INTRODUCTION

Type 2 diabetes is associated with an increased risk of vascular
complications, in particular macroangiopathy, which is the leading
cause of mortality following coronary ischemic disease, stroke or other
pathological conditions, including heart failure (1-3). As reported recently
by Fitchett et al., heart failure has now emerged as a severe complicationin
diabetic subjects due to atherosclerotic and/or microvascular myocardial
changes (4). Several reports confirmed that survival was lower in diabetic
patients in the presence of heart failure: 40% of individuals diagnosed
with both diabetes and heart insufficiency will die within the three years
vs. only 4% of those diagnosed with diabetes alone (4). Conversely,
patients with chronic heart failure who developed type 2 diabetes had
also a poorer prognosis in terms of overall mortality, as reported by
MacDonald et al. (5).

In this context, antihyperglycemic agents with a collateral “cardio
protective” effect in terms of major adverse cardiovascular (CV) events
(MACE) and/or heart failure are therefore potentially of main clinical
interest in the treatment of type 2 diabetes, as also recently mentioned in
the ADA-EASD recommendations (6,7).
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SGLT-2 inhibitors are glucoretic agents characterized by a
high antihyperglycemic efficacy in the setting of normal
renal function (8,9). Moreover, as demonstrated in the
EMPA-REG OUTCOME (10) and CANVAS (11) studies, in
type 2 diabetic patients who had (in majority) established
CVdisease, they are associated with a significant reduction
in CV events, in particular in the hospitalization rate for
heart failure (approximatively -40% vs. placebo) (10,11).
Observational data, especially in the CVD- Real study,
are in phase with the results of these two important
randomized trials published in the New England Journal
of Medicine (10-13).

Dapagliflozin (Forxiga®) is a selective inhibitor of glucose
cotransporter 2 that blocks glucose resorption in the
proximal tubule of the kidney, promoting thereby
glycosuria, weight loss and reduction in blood pressure
levels (9).

The aim of this paper is to propose a state of the art
concerning dapagliflozin in the context of the recently
published DECLARE-TIMI 58 Trial (for Dapagliflozin
in cardiovascular Events-Thrombolysis In Myocardial
Infarction 58) (14).

DECLARE STUDY

PATIENTS AND METHODS

Subjects with type 2 diabetes, aged 40 years or older, who
had or were at risk for atherosclerotic CV disease, were
randomly assigned to receive, in addition to their usual
antihyperglycemic therapy (which was at the discretion
of their treating physician), either dapagliflozin (10mg/
day) or a matching placebo. Eligible subjects had an

Table 1: Baseline characteristics

HbA1c level between 6.5 and 12.0% as well as a creatinine
clearance of 60 ml or more per minute.

Primary efficacy outcomes were (a) MACE, defined as CV
death, myocardial infarction or ischemic stroke and (b) a
composite of cardiovascular death or hospitalization for
heart failure. Secondary prespecified efficacy outcomes
were (a) a renal composite (> 40% decrease in estimated
glomerular filtration rate to < 60 ml/minute per 1.73 m?,
new end-stage renal disease or death from renal or
cardiovascular causes), and (b) death from any cause. The
follow-up of patients during trial was every six months.

SYNOPSIS OF MAIN RESULTS

Atotal of 17 160 participants were included in the trial with
6 974 subjects (40.6%) with established atherosclerotic CV
disease and 10 186 (59.4%), with multiple CV risk factors.
They were followed for a median time of 4.2 years. As
shown in Table 1, there were no significant differences
in the baseline clinical and biological characteristics
between the dapagliflozin and the placebo groups.
Glucose-lowering and CV therapies were also comparable
in the subjects receiving dapagliflozin or placebo. During
the trial, treatment with dapagliflozin was associated
with a weight loss of 1.8 kg and a reduction of systolic
and diastolic blood pressure respectively of 2.7 and 0.7
mmHg vs. placebo. HbA1c decreased from 8.3 to 7.9% and
from 8.3 to 8.1% in the dapagliflozin and placebo groups
respectively.

The primary CV outcomes results are summarized in
Table 2. Thus, in a first statistical step, dapagliflozin met
the prespecified criterion for non-inferiority for MACE vs.
placebo in the primary safety outcome analysis (p < 0.001).
In a second step, in terms of primary efficacy outcomes,
it did not result in a significant lower rate of MACE vs.

dapagliflozin placebo
(n=8582) (n=8578)
Age (years) 63.9+68" 64.0 £ 6.8
M/F (%) 63.1/36.9 62.1/37.9
BMI (kg/m?) 32.1+6.0 32.0+6.1
Duration of diabetes (years) 11.0* 10.0 *
HbA1c (%) 83+1.2 83+1.2
f::;":;ﬁf;ﬂ;“;;’:\'f;r filtration 854+158 85.1+16.0
(E;:::::I(lo:’()i atherosclerotic CV 206 208
History of heart failure (%) 9.9 10.2

*mean £ SD
* median



Table2:

dapagliflozin

MACE * total 8.8*

- established CV disease 13.9

- CVrisk factors 53

CV death or hospitalization for heart failure

- total 4.9

- established CV disease 7.8

- CVrisk factors 2.8

* Expressed in % of patients
* primary safety outcome: p < 0.001 for non inferiority
*+ primary efficacy outcome: p =0.17

*+* primary efficacy outcome: p = 0.005

placebo (8.8 vs. 9.4%, p = 0.17) (NS) (Table 2). In contrast,
dapagliflozin was associated with a significant reduction in
the rate of CV death or hospitalization for heart failure (4.9
vs. 5.8%, p = 0.005), as shown in Table 2. The difference in
the latter composite outcome was mainly the consequence
of a lower rate of hospitalization for heart failure in the
dapagliflozin group (HR = 0.73 [95% Cl : 0.61-0.88]), while
there was no significant difference in the rate of CV death
(HR = 0.98% [Cl: 0.82-1.17]). It is essential to mention
that the efficiency of dapagliflozin was observed in both
subgroups of individuals with established atherosclerotic
CV disease and in those with “only” CV risk factors (Table
2). Interestingly, the hazard ratio for this primary efficacy
outcome was slightly lower in patients with an eGFR < 60
vs. > 90 ml/min/1.73m? (HR: 0.78 [Cl: 0.55-1.09] vs.0.96 [Cl
0.77-1.19], p =0.37 for interaction). The rate of death from
any cause was comparable in the two groups (6.2 vs. 6.6%
in the dapagliflozin and placebo groups, respectively). A
renal event occurred in 4.3% in the dapagliflozin group
and in 5.6% in the placebo group (HR: 0.76; [0.67-0.87]).

Fewer patients in the dapagliflozin group (34.1%) vs.
the placebo (36.2%) reported a severe adverse event
(p <0.001). Asin previous SGLT-2 inhibitors studies, genital
infections were more frequent in subjects receiving
dapagliflozin vs. placebo (0.9 vs. 0.1%, p <0.001). Diabetic
ketoacidosis was observed only in 0.3% of the subjects
treated with dapagliflozin. The rate of amputations and
fractures was similar in the two groups.

DISCUSSION AND CONCLUSIONS

DECLARE TIMI 58 is a large trial assessing cardiovascular
and renal outcomes with the SGLT-2 inhibitor dapagliflozin
(14). Patients with type 2 diabetes and established CV
disease or at high risk for CV events who were treated with
dapagliflozin had a lower rate in the primary outcome of

Main cardiovascular outcomes according to CV disease or CV risk factors

placebo HR **
9.4 0.93 *+[0.84-1.03]
15.3 0.90[0.79-1.02]
5.2 1.01 [0.86-1.20]
5.8 0.83 **+[0.73-0.95]
9.3 0.83[0.71-0.98]
3.4 0.84 [0.67-1.04]

** HR: hazard ratio [95% confidence interval]

CV death or hospitalization for heart failure than subjects
receiving placebo. The latter finding mainly reflected a
lower rate of hospitalization for heart failure. These results
are in phase with previous SGLT-2 inhibitors trials (EMPA-
REG OUTCOME and CANVAS) demonstrating clearly
favorable CV effects in patients with type 2 diabetes,
including astatistical reduction in the risk of hospitalization
for heart failure (10,11,15,16). The DECLARE-TIMI 58 trial
however adds substantially to the literature since the
study evidenced a statistical significant benefit in terms of
a primary outcome (including CV death or hospitalization
for heart failure) in a broader type 2 diabetic population
with approximately 60% of subjects in primary CV
prevention (without a past history of CV events). These
results also extend previous interesting data in the field
from the observational CVD-Real trial (12,13).

The present study did not find that dapagliflozin resulted
in a lower rate of MACE or CV/overall deaths vs. placebo,
a finding contrasting with data from previous trials, in
particular EMPA-REG OUTCOME (10,11). This could be due
to relevant differences in the clinical profiles of diabetic
patients included in these studies. As already mentioned,
in the DECLARE-TIMI 58, there was a high proportion of
patients in primary CV prevention (vs. < 1% in EMPA-REG
OUTCOME trial). Moreover, basal characteristics in terms
of renal status were also somewhat different as shown
in Table 3: the DECLARE-TIMI 58 study included only 7%
of patients with an eGFR lower than 60 ml/min/1.73 m?
vs. 25% in the EMPA-REG OUTCOME (or 20% in CANVAS)
(11,17).

EASD and ADA in 2018 indicate that, in type 2 diabetic
patients with a past history of CV disease, heart failure
or chronic nephropathy, SGLT-2 inhibitors and GLP-1
agonists are recommended in a dual therapy approach
after metformin failure (6,7). In a very recent metanalysis,
including more than 34 000 patients (60.21% with



Table 3:

EMPA-REG OUTCOME

Established CV disease 99
(in % of participants)

eGFR * 74
(ml/min/1.73m?)

eGFR * < 60 ml/min/1.73m?> 25

(in % of participants)

* eGFR : estimated glomerular filtration rate

established atherosclerotic CV disease), Zelniker et
al. demonstrated that SGLT-2 inhibitors had globally
moderate benefits in MACE that were indeed confined to
patients with a past history of atherosclerotic CV disease
(HR: 0.89 [Cl: 0.83-0.96], p =0.014), but major benefits in
reducing hospitalization for heart failure (HR: 0.77 [CI 0.71-
0.84], p < 0.0001) and progression of renal disease (HR:
0.55 [Cl 0.48-0.64], p<0.01), irrespective of whether or not
they had a macroangiopathy, chronic kidney disease or
heart failure (18). In view of these data, Verma et al. even
suggested that SGLT-2 inhibitors should be considered as
first line therapy after metformin in most people with type
2 diabetes, regardless of an existing atherosclerotic CV
disease or a history of heart failure (19).

As far as side effects of gliflozins are concerned, the rate of
severe genital infections and diabetic ketoacidosis, even if
higher, as expected, in the dapagliflozin group remained
very low throughout the study in all the patients. It is
also of interest to mention that the rate of amputation,
fractures or volume depletion was comparable in the two
groups of patients.

Cardiovascular and renal profiles in the three SGLT-2 inhibitors studies

CANVAS DECLARE-TIMI 58
65.6 40.6
76.5 85.2
20.0 7.0

In conclusion, dapagliflozin administration resulted, in a
broad population (primary and secondary prevention),
in a significant lower rate of cardiovascular deaths and
hospitalizations for heart failure vs. placebo, reflecting
mainly a lower rate of hospitalizations for heart
insufficiency. A reduction in terms of renal outcomes was
also reported. Together, these observations are of main
clinical relevance in the context of the high prevalence
and severity of heart failure and nephropathy in type 2
diabetes. Clinicians should be aware of this new progress
in the treatment of patients with type 2 diabetes with and
without a medical history of macroangiopathy or heart
failure.
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