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Effect of Dapagliflozin on Heart Failure
and Mortality in Type 2 Diabetes Mellitus

Editorial, see p 2537

BACKGROUND: In DECLARE-TIMI 58 (Dapagliflozin Effect on Cardiovascular
Events—Thrombolysis in Myocardial Infarction 58), the sodium-glucose
cotransporter 2 inhibitor dapagliflozin reduced the composite end point

of cardiovascular death/hospitalization for heart failure (HHF) in a broad
population of patients with type 2 diabetes mellitus. However, the impact of
baseline left ventricular ejection fraction (EF) on the clinical benefit of sodium-
glucose cotransporter 2 inhibition is unknown.

METHODS: In the DECLARE-TIMI 58 trial, baseline heart failure (HF) status
was collected from all patients, and EF was collected when available. HF
with reduced EF (HFrEF) was defined as EF <45%. Outcomes of interest were
the composite of cardiovascular death/HHF, its components, and all-cause
mortality.

RESULTS: Of 17 160 patients, 671 (3.9%) had HFrEF, 1316 (7.7%) had HF
without known reduced EF, and 15173 (88.4%) had no history of HF at
baseline. Dapagliflozin reduced cardiovascular death/HHF more in patients
with HFrEF (hazard ratio [HR], 0.62 [95% Cl, 0.45-0.86]) than in those
without HFrEF (HR, 0.88 [95% Cl, 0.76-1.02]; P for interaction=0.046),

in whom the treatment effect of dapagliflozin was similar in those with

HF without known reduced EF (HR, 0.88 [95% Cl, 0.66-1.17]) and those
without HF (HR, 0.88 [95% Cl, 0.74-1.03]). Whereas dapagliflozin reduced
HHF both in those with (HR, 0.64 [95% Cl, 0.43-0.95]) and in those without
HFrEF (HR, 0.76 [95% Cl, 0.62-0.92]), it reduced cardiovascular death only in
patients with HFrEF (HR, 0.55 [95% Cl, 0.34-0.90]) but not in those without
HFrEF (HR, 1.08 [95% Cl, 0.89-1.31]; P for interaction=0.012). Likewise,
dapagliflozin reduced all-cause mortality in patients with HFrEF (HR, 0.59
[95% Cl, 0.40-0.88;) but not in those without HFrEF (HR, 0.97 [95% ClI,
0.86-1.10]; P for interaction=0.016).

CONCLUSIONS: In the first sodium-glucose cotransporter 2 inhibitor
cardiovascular outcome trial to evaluate patients with type 2 diabetes mellitus
stratified by EF, we found that dapagliflozin reduced HHF in patients with and
without HFrEF and reduced cardiovascular death and all-cause mortality in
patients with HFrEF.

CLINICAL TRIAL REGISTRATION: URL: https://www.clinicaltrials.gov. Unique
identifier: NCT01730534.
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Clinical Perspective

What Is New?

e DECLARE-TIMI 58 (Dapagliflozin Effect on Cardio-
vascular Events—Thrombolysis in Myocardial Infarc-
tion 58) is the only sodium-glucose transporter 2
inhibitor cardiovascular outcome trial to date that
had detailed baseline information on patients’ left
ventricular ejection fraction.

e In 17160 patients with type 2 diabetes mellitus
with either established atherosclerotic cardiovas-
cular disease or multiple risk factors for athero-
sclerotic cardiovascular disease, sodium-glucose
transporter 2 inhibition with dapagliflozin, in addi-
tion to standard contemporary cardiovascular med-
icines, reduced the risk of cardiovascular death or
hospitalization for heart failure to a greater extent
in patients with heart failure with reduced ejection
fraction than in those without heart failure with
reduced ejection fraction.

e This difference was driven by large reductions in
cardiovascular death and all-cause mortality in
patients with heart failure with reduced ejection
fraction.

What Are the Clinical Implications?

e Our data warrant particular consideration for
sodium-glucose transporter 2 inhibitors in patients
with heart failure with reduced ejection fraction.

lished risk factor for heart failure (HF)." Both

the incidence and prevalence of T2DM and HF
are increasing globally, in part as a result of popula-
tion aging.? Although much progress has been made
in improving cardiovascular outcomes in patients with
T2DM, reducing the risk of HF and related outcomes in
such patients has lagged behind.? This dual epidemic
of T2DM and HF creates an urgent need for effective
therapies that can address the expected increased bur-
den of HF** in general and specifically among patients
with T2DM.

Despite the well-known association between T2DM
and HF, there has not previously been any glucose-low-
ering agent that reduces the risk of HF in patients with
T2DM. Recently, sodium-glucose cotransporter 2 (SGLT2)
inhibition has emerged as an important therapeutic mo-
dality for reducing cardiovascular risk in T2DM. Across
3 large SGLT2 inhibitor (SGLT2i) cardiovascular outcome
trials, EMPA-REG (Empagliflozin Cardiovascular Out-
come Event Trial in Type 2 Diabetes Mellitus Patients),®
the CANVAS program (Canagliflozin Cardiovascular As-
sessment Study),” and the DECLARE-TIMI 58 trial (Dapa-
gliflozin Effect on Cardiovascular Events—Thrombolysis
in Myocardial Infarction 58),8 SGLT2i reduced the risk of

Type 2 diabetes mellitus (T2DM) is a well-estab-
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the composite of cardiovascular death or hospitalization
for HF (HHF), changing the landscape of T2DM manage-
ment as a target for HF prevention.®® There are various
reports on whether the magnitude of benefit of SGLT2i
depends on a history of HE®'® However, the relation-
ship between baseline left ventricular ejection fraction
(EF) and the benefit of SGLT2 inhibition on reducing
cardiovascular death and HHF has not been previously
reported. In the present analyses, we examined the ef-
ficacy and safety of dapagliflozin according to baseline
HF status and systolic left ventricular EF.

METHODS

We encourage parties interested in collaboration and data
sharing to contact the corresponding author directly for fur-
ther discussions.

Study Design

The study design, baseline characteristics, and main results
of the DECLARE-TIMI 58 trial have been published previ-
ously.®"12 In brief, DECLARE-TIMI 58 was a randomized,
double-blind, multinational cardiovascular outcome trial com-
paring 10 mg dapagliflozin with placebo in 17160 patients
with T2DM with either established atherosclerotic cardiovas-
cular disease (ASCVD) or multiple risk factors for ASCVD and
with a creatinine clearance 260 mL/min. The emerging data
on the benefit of SGLT2i on HHF prompted comprehensive
data collection for each patient’s HF history and capture of EF
estimates when available in the clinical record in DECLARE-
TIMI 58. Sites were to collect patients’ history and patho-
genesis of HF, baseline EF, and functional class at study entry
and at all subsequent visits. Per protocol, patients with New
York Heart Association class IV HF were excluded. Patients
were followed up for a median of 4.2 years with regular visits
and laboratory testing. The trial was approved by all institu-
tional review committees, and written informed consent was
obtained from all patients.

Outcomes

For these prespecified analyses, the key outcomes of inter-
est are the dual primary composite end point of the trial of
cardiovascular death or HHF, its individual components, and
all-cause mortality (ACM). HHF was adjudicated according to
US Food and Drug Administration consensus criteria as an
event that fulfilled all of the following criteria: (1) required an
admission to the hospital with a primary diagnosis of HF; (2)
in-hospital stay =24 hours; (3) documentation of new or wors-
ening symptoms caused by HF; (4) objective physical, labora-
tory, or diagnostic evidence of new or worsening HF; and (5)
initiation or intensification of treatment for HF. The complete
definition of HHF is described elsewhere.® Additional out-
comes were major adverse cardiac events, which included the
composite of cardiovascular death, myocardial infarction, and
ischemic stroke, and the renal-specific outcome of a sustained
decrease in estimated glomerular filtration rate >40% from
baseline, end-stage renal disease, or renal death, as previously
described.®™ The key outcomes were adjudicated in a blinded
manner by an independent clinical events committee.
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Statistical Analysis

Patients were stratified on the basis of the exact EF value if
known or by qualitative function as follows. HF with reduced
EF (HFrEF) was defined as having a prespecified EF cut point
of <45% or severe/moderate left ventricular systolic dysfunc-
tion, with or without a reported history of HF. Patients who
did not have HFrEF made up 2 groups: patients without his-
tory of HF and patients with HF without known reduced EF,
the latter defined as those having a history of HF without
known EF <45%. In sensitivity analyses, patients with HFrEF
were subdivided into those with and those without a reported
history of HF. In addition, patients with HF with confirmed EF
>45% and those without a documented EF were analyzed
separately. Furthermore, outcomes in patients across a range
of EF cut points were also evaluated.

Baseline characteristics were reported as frequencies and
percentages for categorical variables and as medians and
interquartile ranges for continuous variables. The %2 test was
used to compare for categorical variables, and the Wilcoxon
test was used for continuous variables.

Analyses were performed on an intention-to-treat basis,
and safety events were analyzed during the on-treatment
period unless otherwise noted. Hazard ratios (HRs) and 95%
Cls were determined from Cox regression models that included
trial stratification factors. To test for effect modification, the
interaction terms were evaluated for baseline cardiac status
(HFrEF or not HFrEF) and treatment strategy for each outcome
with Cox regression models. The Kaplan—-Meier method was
used to estimate survival functions, and the Cox proportional
hazards model was used for estimating the effects of covari-
ates on the hazard of the occurrence of the event. Cumulative
incidence rates were calculated from Kaplan—-Meier failure
rates. The number needed to treat is calculated for all key
outcomes of interest as the inverse of the absolute risk differ-
ence between the event rate in the dapagliflozin group and
in the placebo group. There was no statistical adjustment for
multiple comparisons.

All analyses were performed with SAS software ver-
sion 9.3 (SAS Institute Inc, Cary, NC) and Stata version 14.2
(StataCorp, College Station, TX). A 2-sided value of P<0.05
and Cls excluding 1.0 were considered to indicate statistical
significance.

DECLARE-TIMI 58 was funded by AstraZeneca, but it had no
influence on the preparation, content, or decision to submit
the manuscript.

RESULTS

Of 17160 patients, 671 (3.9% of total trial cohort) had
an EF <45% and were classified as having HFrEF. A total
of 1316 patients (7.7 % of the total trial cohort) had a his-
tory of HF without a reduced EF (808 with a documented
EF >45% and 508 without a documented EF) and were
classified as having HF without known reduced EF. The
remaining 15173 patients (88.4%) had no history of HF
and no documented reduced EF (3723 with a document-
ed EF >45% and 11450 with no documented EF).

The baseline demographics of patients with HFrEF,
with HF without known reduced EF, and without a his-
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tory of HF are summarized in the Table. Patients with
HFrEF were more likely to be male and to have a his-
tory of ASCVD, particularly coronary artery disease. Pa-
tients with HF without known reduced EF were older,
were more likely female, and had a higher prevalence
of hypertension. Patients with a history of HF, especially
those with HFrEF, were generally well treated with high
proportions of evidence-based HF therapies, including
86.0% on angiotensin-converting enzyme inhibitors or
angiotensin receptor blockers and 80.7% on -blockers.
Two-thirds were receiving diuretics, and 30.3% were
taking mineralocorticoid receptor antagonists.

As previously reported, overall, dapagliflozin re-
duced the risk of cardiovascular death or HHF by 17%
(HR, 0.83 [95% Cl, 0.73-0.95]; P=0.005). However,
dapagliflozin reduced the risk of cardiovascular death
or HHF to a greater extent in patients with HFrEF (HR,
0.62 [95% Cl, 0.45-0.86]) than in those without (HR,
0.88 [95% Cl, 0.76-1.02]; P for interaction=0.046; Fig-
ure 1). Among those without HFrEF, the estimates of
effect of dapagliflozin did not differ between patients
with HF without known reduced EF and those without
a history of HF (HR, 0.88 [95% Cl, 0.66-1.17] and 0.88
[95% Cl, 0.74-1.03], respectively; Figure 1). The het-
erogeneity was driven by dapagliflozin reducing cardio-
vascular death in patients with HFrEF (HR, 0.55 [95%
Cl 0.34-0.90]; P=0.02) but not in those without (HR,
1.08 [95% Cl, 0.89-1.31]; P for interaction=0.012).
Subtypes of cardiovascular death are listed in Table |
in the online-only Data Supplement. Likewise, dapa-
gliflozin significantly reduced ACM in patients with
HFrEF (HR, 0.59 [95% Cl, 0.40-0.88]; P=0.01) but not
in those without (HR, 0.97 [95% Cl, 0.86-1.10]; P for
interaction=0.016). Conversely, dapagliflozin reduced
HHF regardless of EF (HR, 0.64 [95% Cl, 0.43-0.95] for
HFrEF and 0.76 [95% Cl, 0.62-0.92] for not HFrEF; P
for interaction=0.45), with no heterogeneity of effect
between patients with HF without known reduced EF
(HR, 0.72 [95% Cl, 0.50-1.04]) and those with no his-
tory of HF (HR, 0.77 [95% Cl, 0.60-0.97]). The benefit
of dapagliflozin in reducing cardiovascular death, HHF,
and ACM in patients with HFrEF appeared early and ex-
tended throughout the trial for all of the key outcomes
of interest (Figure 2). In contrast, the event curves for
HHF started to diverge only after 1 year in patients with
HF without known reduced EF and in patients without
history of HF.

As expected, there was a gradient of baseline risk
with 4-year rates of cardiovascular death or HHF in the
placebo arm that was 27.1%, 14.8%, and 3.9% in pa-
tients with HFrEF, HF without known reduced EF, and
no history of HF (P<0.01), respectively. Coupling the
greater baseline risk with the greater relative risk reduc-
tion in patients with HFrEF, there were large absolute
risk reductions in cardiovascular death or HHF, cardio-
vascular death, and ACM, with values of 9.2%, 5.2%,

Circulation. 2019;139:2528-2536. DOI: 10.1161/CIRCULATIONAHA.119.040130
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Table. Baseline Characteristics by HF Category
HF Without Known No History of HF
HFrEF (n=671) Reduced EF (n=1316) (n=15173)
Age, median (IQR), y 63 (58-68) 65 (60-69) 64 (60-68)
Male, % 84.2 57.2 62.1
Region, %
North America 36.8 219 32.5
Europe 47.8 69.8 42.1
Latin America 3.7 3.3 11.9
Asia Pacific 11.6 5.0 13.5
BMI, median (IQR), kg/m? 31.6 (28.2-36.0) 33.1(29.5-37.6) 31.1(27.7-35.2)
Hemoglobin A, , median (IQR), % 8.1(7.4-9.2) 8.2 (7.5-9.3) 8.0 (7.3-9.0)
Duration of T2DM, median (IQR), y 10 (5-16) 10 (5-15) 11 (6-16)
History of dyslipidemia, % 93.3 80.9 79.8
Current tobacco use, % 14.8 13.8 14.6
History of hypertension, % 87.0 95.9 89.5
LVEF, median (IQR), % 38 (30-40) 55 (50-61) 60 (55-65)
eGFR by CKD-EPI equation, median (IQR), mL/min/1.73m? 83 (66-95) 86 (70-96) 89 (76-97)
NYHA class, %
| 324 37.5 NA
Il 56.4 55.9 NA
1] 10.8 6.2 NA
Unknown 0.5 0.5 NA
Main pathogenesis of HF, %
Ischemic 63.5 49.6 NA
Nonischemic 15.2 14.5 NA
Unknown 213 35.9 NA
Established ASCVD, % 86.1 61.7 36.8
History of coronary artery disease 96.2 86.6 78.8
History of peripheral arterial disease 1.4 12.6 15.3
History of cerebrovascular disease 1.4 18.1 19.5
Baseline medications, %
Antiplatelet 81.4 72.4 59.2
Statin or ezetimibe 91.4 77.6 74.0
ACE inhibitor or ARB 87.9 853 80.7
f3-Blocker 87.8 77.2 48.9
Diuretic 66.9 63.1 37.5
Loop 46.3 34.9 6.8
Thiazide 13.3 17.6 22.8
Mineralocorticoid receptor antagonist 30.3 13.8 2.5

All P<0.001 except for current tobacco use (P=0.735) and history of peripheral artery disease (P=0.007). ACE indicates angiotensin-converting
enzyme; ARB, angiotensin receptor blocker; ASCVD, atherosclerotic cardiovascular disease; BMI, body mass index; CKD-EPI, Chronic Kidney Disease
Epidemiology Collaboration; EF, ejection fraction; eGFR, estimated glomerular filtration rate; HF, heart failure; HFrEF, heart failure with reduced
ejection fraction; IQR, interquartile; LVEF, left ventricular ejection fraction; NA, not available; NYHA, New York Heart Association; and T2DM, type 2

diabetes mellitus.

and 6.4%, leading to numbers needed to treat over 4
years of 11, 19, and 16.

In sensitivity analyses, we subcategorized HFrEF pa-
tients by history of presence or absence of reported HF,
and the results were directionally similar (Figure | in the

Circulation. 2019;139:2528-2536. DOI: 10.1161/CIRCULATIONAHA.119.040130

online-only Data Supplement). Analyzing outcomes in
patients with HF with EF known to be >45% and those
without known EF, we found that the results were con-
sistent. We also stratified patients across a range of EF
cut points to characterize reduced EF, and a gradient of
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Dapagliflozin Placebo ARR HR P
KM KM (%) (95% Cl)  interaction
n Rate (%) n Rate (%)
Cardiovascular death / Hospitalization for heart failure
HFrEF —— 59 17.9 95 27.1 9.2  0.62(0.45-0.86) 0.046
Not HFrEF 358 43 401 48 0.5 0.88(0.76-1.02)
HFpEF 92 6.8 99 79 11 0.88(0.66-1.17)
No Hx of HF 266 3.4 302 3.9 0.5 0.88(0.74-1.03)
Hospitalization for heart failure
HFreF —a— 41 13.5 63 19 55 0.64(0.43-0.95) 0.449
Not HFrEF - 171 2.1 223 27 0.6 0.76 (0.62-0.92)
HFpEF 51 45 67 5.2 0.7  0.72(0.50-1.04)
No Hx of HF —— 120 15 156 2.0 0.5 0.77 (0.60-0.97)
Cardiovascular death
HFrEr —— 25 7.2 47 12.4 52  0.55(0.34-0.90) 0.012
Not HFrEF 220 25 202 2.3 -0.2  1.08(0.89-1.31)
HFpEF 54 3.1 38 3.2 0.1 1.41(0.93-2.13)
No Hx of HF 166 2.1 164 2.1 0.0 1.01(0.81-1.25)
All cause mortality
HFrEF — = 38 1.3 68 177 64  0.59(0.40-0.88) 0.016
Not HFrEF 491 55 502 5.4 -0.1  0.97 (0.86-1.10)
HFpEF 84 6.3 81 6.2 -0.1  1.02(0.75-1.38)
No Hx of HF 407 5.0 421 4.9 0.1 0.96(0.84-1.10)
0.1 1 10
Favors dapagliflozin Favors placebo

Figure 1. Cardiovascular outcomes by heart failure (HF) category.

There were 671 patients with HF with reduced ejection fraction (HFrEF) defined as left ventricular ejection fraction (EF) <45% (318 in the dapagliflozin group and
353 in the placebo group) and 16489 patients without HFrEF (8264 in the dapagliflozin group and 8225 in the placebo group). There were 1316 patients with HF
without known reduced EF defined as a history (hx) of HF without left ventricular EF <45% (662 in the dapagliflozin group and 654 in the placebo group). There
were 15173 patients without a history of HF and without left ventricular EF <45% (7602 in the dapagliflozin group and 7571 in the placebo group). P for interac-
tion refers to an interaction between HFrEF and not HFrEF. Open circles and open diamonds are subsets of closed circles. ARR indicates absolute risk reduction; HR,

hazard ratio; and KM, Kaplan—Meier.

efficacy was observed, with greater relative benefit with
dapagliflozin in patients with worse EF, especially those
with EF <30% (Figure Il in the online-only Data Supple-
ment). When confined to the subset of patients with a
known EF, the results were consistent; we saw a simi-
lar reduction in HHF with dapagliflozin in HFrEF and HF
without known reduced EF (HR, 0.64 [95% CI, 0.43-
0.95] versus 0.74 [95% Cl, 0.48-1.14]; P for interac-
tion=0.615) but a greater reduction with dapagliflozin
in cardiovascular death in patients with HFrEF (HR, 0.55
[95% Cl, 0.34-0.90] versus 1.44 [95% Cl, 0.83-2.49];
P for interaction=0.011). Exploring the association of
baseline diuretic use in different HF subgroups, we
found no effect modification of dapagliflozin efficacy
for any outcome analyzed (Figure Il in the online-only
Data Supplement). Finally, the effects of dapagliflozin
on major adverse cardiac events and the renal-specific
outcome did not differ by HF subgroup (Figure IV in the
online-only Data Supplement).

Safety outcomes are summarized in Table Il in the
online-only Data Supplement. Serious adverse events
occurred more frequently in patients with HFrEF than
in those without in both randomized groups. However,
the safety profile of dapagliflozin versus placebo did
not differ, with no effect modification by HF status (P
for interaction for all >0.05).

2532 May 28,2019

DISCUSSION

In the present analyses, we have shown that SGLT2 in-
hibition with dapagliflozin reduced the risk of cardio-
vascular death or HHF to a greater extent in patients
with HFrEF than in those without HFrEF. This difference
was driven by large reductions in cardiovascular death
and ACM in patients with HFrEF.

SGLT2i have emerged as a class of glucose-lowering
agents that significantly improve cardiovascular out-
comes in patients with T2DM. In particular, cardiovascu-
lar outcomes trials have shown that at least 3 members
of this class robustly reduce the risk of the composite of
cardiovascular death or HHFE.'®> An analysis from EMPA-
REG Outcomes suggested no significant heterogeneity
of benefit on cardiovascular death or HHF with empa-
gliflozin in patient with and without a history of HF. In
contrast, in the CANVAS program, there was a greater
reduction in the risk of cardiovascular death or HHF in
patients with a history of HF. However, these analyses
did not have the benefit of detailed baseline informa-
tion on patients’ left ventricular EF as was collected dur-
ing the conduct of DECLARE-TIMI 58. DECLARE-TIMI
58 was also unique in that it was the largest SGLT2i car-
diovascular outcome trial conducted to date, included
a broad population, and had cardiovascular death or

Circulation. 2019;139:2528-2536. DOI: 10.1161/CIRCULATIONAHA.119.040130
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A Cardiovascular Death/Hospitalization for Heart Failure
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Figure 2. Kaplan-Meier curves stratified by different heart failure (HF) categories.

The Kaplan—Meier rate compares treatment with dapagliflozin vs placebo for the outcomes indicated. A, Cardiovascular death or hospitalization for HF (HHF). B,
HHF. C, Cardiovascular death. D, All-cause mortality. Solid line represents dapagliflozin (Dapa); dotted line represents placebo. Numbers at risk are shown at the
bottom. HFrEF indicates HF with reduced ejection fraction; HR, hazard ratio; and rtF, reduced ejection fraction.

HHF as one of the dual primary end points. These more
granular data allowed us to identify EF as a strong tool
to determine which patients derived particular mortal-
ity benefit from SGLT2i. The high baseline risk and the
large relative risk reductions in the subset with HFrEF

Circulation. 2019;139:2528-2536. DOI: 10.1161/CIRCULATIONAHA.119.040130

led to large absolute risk reductions. Thus, only 16 pa-
tients with T2DM and HFrEF would need to be treated
for 4 years to prevent a death. Moreover, this benefit
was seen in patients who were already treated with
standard contemporary cardiovascular medicines such
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as angiotensin-converting enzyme inhibitors, angioten-
sin receptor blockers, B-blockers, and diuretics.

In contrast, our analyses did not show a mortality
benefit with dapagliflozin in patients with HF without
known reduced EF. However, this finding should be in-
terpreted in the context of the overall trial population.
This was not a dedicated HF trial. The trial included a
very small proportion of patients with estimated glo-
merular filtration rate <60 mL-min='-1.73 m=2, and the
cardiovascular benefits of SGLT2 inhibition tend to be
greater in those with worse renal function.'®

SGLT2i block glucose reclamation in the proximal
renal tubules, thereby increasing the urinary excretion
of both glucose and sodium. However, the interplay
between T2DM and HF is complex and multifactorial,
and mechanisms of potential benefit in HF may extend
beyond simple intravascular volume loss.’'> Most re-
cently, the EMPA-HEART trial (Effects of Empagliflozin
on Cardiac Structure in Patients With Type 2 Diabetes;
NCT02998970), a mechanistic study of empagliflozin,
showed that the addition of the SGLT2i reduced left
ventricular mass, which has a strong association with
cardiac events, particularly HF. However, the study had
a small sample size and short follow-up, and although
the diuretic effects of SGLT2i may be one of the short-
term effects, additional long-term information about
left ventricular chamber size, left ventricular volume,
and diastolic function may enrich our understanding
of the mechanisms by which SGLT2i act to reduce HHF
and mortality risk.

Two-thirds of patients with HFrEF used diuretics at
baseline; however, there was no apparent increase in
volume depletion events or acute renal failure events.
We also noted no increase in diabetic ketoacidosis or
amputation with the addition of dapagliflozin in this
group, which have been among the concerns with
SGLT2i agents.

There are some limitations with our study. This was not
a trial designed specifically to assess patients with HF. To
that end, left ventricular EF values were available in one-
third of the randomized patients; however, this is likely
consistent with clinical practice given that just under 40%
of DECLARE-TIMI 58 participants had established ASCVD,
and only 12% had a known history of HF. Second, we
did not specify a time window before enrollment during
which EF had to be determined and requested the most
recent EF known before enrollment. Thus, some patients
with preserved EF could have had a reduced EF previously
that recovered. We also accepted data on EF from a vari-
ety of modalities (echocardiography, MRI, etc), although
such an approach is also typical in dedicated HF trials.
Finally, there are no universally acknowledged definitions
for HF with preserved EF, and we based our predefined
EF cut point on various guidelines and the literature.'®-"
To address these issues, we have confirmed these results
with sensitivity analyses using various EF cut points and
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clinical subgroups. Reassuringly, the results consistently
showed a greater treatment effect with dapadgliflozin
in the reduced EF group. Despite these limitations, we
had the opportunity to study the impact of EF in >5000
patients, the largest group reported for SGLT2i, and our
data, together with additional data from ongoing trials
in patients with HFrEF and HF with preserved EF with
and without T2DM (eg, Study to Evaluate the Effect of
Dapagliflozin on the Incidence of Worsening Heart Fail-
ure or Cardiovascular Death in Patients With Chronic
Heart Failure [NCT03036124], Dapagliflozin Evaluation
to Improve the Lives of Patients With Preserved Ejection
Fraction Heart Failure [NCT03619213], Empagliflozin
Outcome Trial in Patients With Chronic Heart Failure
With Reduced Ejection Fraction [NCT03057977], Empa-
gliflozin Outcome Trial in Patients With Chronic Heart
Failure With Preserved Ejection Fraction [NCT03057951],
Dapagliflozin in Preserved Ejection Fraction Heart Failure
[NCT03030235]), should provide valuable insights into
the benefits of SGLT2i on HHF and mortality.

Conclusions

The present study shows that dapagliflozin reduces
HHF in a broad spectrum of patients with T2DM and
high cardiovascular risk regardless of EF, with greatest
absolute risk reduction in patients at highest risk, and
reduces cardiovascular death and ACM in patients with
HFrEF
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