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Dapagliflozin improves 
outcomes in heart 
failure patients
DAPA-HF results presented at ESC 2019

KEY MESSAGES

• In large randomised trials, the sodium-glucose co-transporter type 2 (SGLT-2) inhibitors reduced 
hospitalisation for heart failure (HF) in patients with type 2 diabetes

• The Dapagliflozin And Prevention of Adverse-outcomes in Heart Failure (DAPA-HF) study was 
prospectively designed to evaluate the efficacy and safety of dapagliflozin in patients with 
established HF with reduced ejection fraction (HFrEF), with or without diabetes

• Regardless of the presence of type 2 diabetes, dapagliflozin was associated with a 26% 
reduction in cardiovascular (CV) death, HF hospitalisation or urgent HF visit, with a number 
needed to treat (NNT) of 21; 30% reduction in worsening HF events, and 18% reduction in CV 
death

• The benefits of dapagliflozin were evident within the first month of treatment

• Dapagliflozin was well tolerated, with an adverse event profile comparable to that of placebo.

“A new era in heart failure medical treatment, and in medicine as well”
Professor Marco Metra, University of Brescia, Brescia (Italy) at ESC 20191

Background and rationale
In large randomised trials, treatment with 
the SGLT-2 inhibitors empagliflozin, 
canagliflozin and dapagliflozin was asso-
ciated with a significant and substantial 
reduction in hospitalisation for HF in 
patients with type 2 diabetes.2-4 Although 
a minority of patients recruited to these 
studies had HF at baseline, this benefi-
cial effect was observed soon after ran-
domisation. The mechanisms are unclear. 
However, in addition to their diuretic-
haemodynamic action and renoprotec-
tive effect, SGLT-2 inhibitors have effects 
on myocardial metabolism, ion channels, 

fibrosis, adipokines and uric acid, all of 
which might be beneficial in patients with 
HF, including those without diabetes.5 

Following on from the observations 
in these studies, the DAPA-HF study 
was designed to prospectively evaluate 
the efficacy and safety of dapagliflozin 
in patients with established HFrEF, with 
or without diabetes. The results were 
announced by the principal investigator, 
Professor John McMurray, in September 
at the European Society of Cardiology 
(ESC) Congress in Paris, France.6

Study design 
DAPA-HF enrolled adults with HFrEF 
(left ventricular ejection fraction [LVEF] 
≤40%) who were in New York Heart 
Association (NYHA) functional class 
II, III or IV, and who were already on 

optimal HF treatment with pharmaco-
logical and device therapy.7 Inclusion cri-
teria and key exclusion criteria are listed 
in Table 1.

SGLT-2 inhibitors 
have effects... which 
might be beneficial 
in patients with 
HF, including those 
without diabetes
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Table 1. DAPA-HF inclusion criteria and key exclusion criteria7

Inclusion criteria Exclusion criteria

• Age ≥18 years • Recent treatment with or intolerance to 
SGLT-2 inhibitor

• HFrEF with LVEF <40% • Type 1 diabetes mellitus

• NYHA class ≥II • Symptoms of hypotension or SBP <95mmHg

• Optimal guideline-directed HF treatment with 
pharmacological and device therapy
 – Unless contraindicated or not tolerated, drug therapy 
should be at target doses specified and stable for ≥4 
weeks

 – Unless contraindicated or not tolerated, treatment 
should include (i) ACE inhibitor, ARB or ARNI; (ii) beta-
blocker; and if appropriate (iii) MRA

• Recent worsening HF or other CV events or 
procedures (or planned procedures)

• NT-proBNP concentration ≥600pg/ml or, if hospitalised for 
HF within the previous 12 months ≥400pg/ml, or if with 
atrial fibrillation or atrial flutter ≥900mg/ml, irrespective 
of history of HF hospitalisation

• eGFR <30ml/min/1.73 m2 or rapidly declining 
renal function

• Other conditions likely to prevent participation 
in the trial or greatly limit life expectancy

HFrEF: heart failure with reduced ejection fraction; CV: cardiovascular; NT-proBNP: N-terminal pro-brain natriuretic 
peptide; SBP: systolic blood pressure; eGFR: estimated glomerular filtration rate; ACE: angiotensin converting 
enzyme; ARB: angiotensin receptor blocker; ARNI; angiotensin receptor neprilysin inhibitor (sacubitril/valsartan); 
MRA: mineralocorticoid receptor antagonist.

All patients were required to receive optimal 
guideline-directed HF therapy, including a 
renin-angiotensin system (RAS) blocker 
(angiotensin converting enzyme [ACE] 
inhibitor, angiotensin receptor blocker 
[ARB] or sacubitril/valsartan [ARNI]), a 
beta-blocker, and where appropriate, a min-
eralocorticoid receptor antagonist (MRA). 
Patients were stratified at baseline based 
on the diagnosis of type 2 diabetes. Those 
with type 2 diabetes continued to take their 
glucose-lowering therapies, which could 
be adjusted at the discretion of the health-
care provider. In total, 4 744 patients were 

randomised to receive dapagliflozin 10mg 
daily (n=2 373) or placebo (n=2 371) and 
were followed up on days 14, 60, 120, and 
thereafter every 120 days, with a planned 
follow-up until the occurrence of the pri-
mary endpoint in at least 844 subjects.

The primary and secondary endpoints 
are listed in Table 2. There were also a 
number of prespecified exploratory end-
points, which included documentation of 
adverse events of interest, including vol-
ume depletion, renal adverse events, frac-
tures, amputations, major hypoglycaemia 
or diabetic ketoacidosis. 

Table 2. Study endpoints7

Primary endpoint

Composite of worsening HF episode (hospitalisation or urgent hospital visit) or CV death, analysed as time to 
first event

Secondary endpoints

1. Total number of recurrent HF hospitalisations and CV deaths

2. Change from baseline to eight months in the total symptom score (TSS) using the Kansas City Cardiomyopathy 
Questionnaire (KCCQ)

3. Incidence of a composite worsening renal function outcome consisting of (a) ≥50% sustained decline 
in eGFR, or (b) end-stage renal disease (defined as sustained eGFR <15ml/min/1.73m2, chronic dialysis 
treatment or renal transplantation) or renal death

4. All-cause mortality

HF: heart failure; CV: cardiovascular; eGFR: estimated glomerular filtration rate



NOVEMBER 2019  I  3

Dapagliflozin improves outcomes in heart failure patients

Baseline characteristics
At baseline, the majority of patients had 
mild to moderately severe symptoms 
(NYHA class II or III), which is typical 
of baseline characteristics of most HF 
studies.6 More than half  of the patients 
did not have type 2 diabetes (Table 3). In 

general, the patients were receiving excel-
lent contemporary HF treatment. Almost 
all of the patients were receiving a diu-
retic, RAS blockade and a beta-blocker. 
Almost three-quarters were also receiving 
a MRA (Table 4).5,6 

Table 3. Key baseline characteristics6

Characteristic Dapagliflozin (n=2 373) Placebo (n=2 371)

Mean age (years) 66 67

Male (%) 76 77

NYHA class II / III / IV (%) 68 / 31 / 1 67 / 32 / 1

Mean LVEF (%) 31% 31%

Median NT-proBNP (pg/ml) 1 428 1 446

Mean systolic BP (mmHg) 122 122

Ischaemic aetiology (%) 55 57

Mean eGFR (ml/min/1.73m2) 66 66

Prior diagnosis of T2D (%) 42 42

Any baseline T2D (%)* 45 45

*includes 82 dapagliflozin and 74 placebo patients with previously undiagnosed diabetes (i.e. two HbA1c ≥6.5%)
NYHA: New York Heart Association; LVEF: left ventricular ejection fraction; NT-proBNP: N-terminal pro-brain 
natriuretic peptide; BP: blood pressure; eGFR: estimated glomerular filtration rate; T2D: type 2 diabetes mellitus.

Table 4. Baseline treatment6

Treatment (%) Dapagliflozin (n=2 373) Placebo (n=2 371)

Diuretic 93 94

ACE inhibitor / ARB / ARNI 94 93

ACE inhibitor 56 56

ARB 28 27

Sacubitril/valsartan 11 11

Beta-blocker 96 96

MRA 71 71

ICD 26 26

CRT 8 7

ACE: angiotensin converting enzyme inhibitor; ARB: angiotensin receptor blocker; ARNI: angiotensin receptor 
neprilysin inhibitor (sacubitril/valsartan); MRA: mineralocorticoid receptor antagonist; ICD: implantable 
cardioverter-defibrillator; CRT: cardiac resynchronisation therapy.
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Results
Clinical outcomes
The median duration of follow-up was 
18.2 months. The main results are listed in 
Table 5. Despite most of the patients hav-
ing mild to moderately severe symptoms 
and being on optimal guideline-directed 
treatment for HF, the primary endpoint 
occurred in 25% of patients in the placebo 
group. Treatment with dapagliflozin was 
associated with a significant 26% relative 
risk reduction in the primary endpoint, 
with a number needed to treat (NNT) of 
21. The Kaplan-Meier curves diverged 
within the first month of treatment, indi-
cating an early benefit of dapagliflozin. 
Relative to placebo, dapagliflozin was 
associated with significant reductions in 
worsening HF events (30%, mainly driven 
by a reduction in HF hospitalisations), 
CV death (18%) and all-cause mortality 
(17%). Key secondary composite out-
comes, CV death or HF hospitalisation, 

and total hospitalisations (including 
first and repeat hospitalisations) and CV 
death, were both reduced 25%. 

The benefits of dapagliflozin were 
generally consistent across prespecified 
subgroups (Table 6). Importantly, the pri-
mary endpoint was reduced regardless of 
the presence of type 2 diabetes at baseline 
and the risk reduction was almost identi-
cal in those with or without type 2 dia-
betes (HR 0.75 [95% CI 0.63-0.90] and 
0.73 [0.60-0.88], respectively). Although 
there was an apparent smaller benefit 
among patients in NYHA class III or IV 
in comparison to those in class II, there 
was no interaction with other markers 
of HF severity, including NT-proBNP, 
eGFR and KCCQ scores, suggesting that 
baseline HF severity did not significantly 
affect the response to dapagliflozin.1,6

Table 5. Results: Hazard Ratios (HRs) for dapagliflozin versus placebo6

Endpoint HR (95% CI) P

CV death, HF hospitalisation or urgent HF visit (primary composite outcome) 
0.74

(0.65-0.85)
0.00001

Worsening HF event
0.70

(0.59-0.83)
0.00003

CV death
0.82

(0.69-0.98)
0.029

CV death or HF hospitalisation
0.75

(0.65-0.85)
0.00002

Total hospitalisations (including first and repeat hospitalisations) and CV death
0.75

(0.65-0.88)
0.0002

Worsening renal function
0.71 

(0.44-1.16)
0.17

All-cause death
0.83

(0.71-0.97)
0.22*

CV: cardiovascular; HF: heart failure; *Nominal p value

In post hoc analysis, the HR for the pri-
mary outcome was similar in patients 
who were on treatment with an ARNI 
and those who were not (HR 0.75 [95% 
CI 0.50-1.13] and 0.74 [0.65-0.86], 
respectively).

There was an improvement in KCCQ 
TSS in the placebo and dapagliflozin 
groups (+3.3 and +6.1, respectively), with 

a difference of 2.8 points in favour of 
dapagliflozin. This difference is at least as 
large as seen with any prior drug or device 
studied in patients with HF. A larger pro-
portion of patients in the dapagliflozin 
group reported a clinically meaningful 
improvement in their symptoms and fewer 
patients in this group reported worsening 
symptoms (Table 7).
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Table 6. HRs for the primary endpoint (dapagliflozin versus placebo) in prespecified 
subgoups6

Subgroup HR (95% CI)

Age
≤65 years
>65 years

0.78 (0.63-0.96)
0.72 (0.60-0.85)

Sex
Male
Female

0.73 (0.63-0.85)
0.79 (0.59-1.06)

NYHA class
II
III or IV

0.63 (0.52-0.75)
0.90 (0.74-1.09)

NT-proBNP
≤ median
> median

0.63 (0.49-0.80)
0.79 (0.68-0.92)

Prior hospitalisation for HF
Yes
No

0.67 (0.56-0.80)
0.84 (0.69-1.01)

MRA at baseline
Yes
No

0.74 (0.63-0.87)
0.74 (0.60-0.88)

Type 2 diabetes at baseline
Yes
No

0.75 (0.63-0.90)
0.73 (0.60-0.88)

Atrial fibrillation or flutter at enrolment ECG
Yes
No

0.82 (0.63-1.06)
0.72 (0.61-0.84)

Baseline eGFR (ml/min/1.73m2)
<60
≥60

0.72 (0.59-0.86)
0.76 (0.63-0.92)

Table 7. Proportion of patients with clinically meaningful changes in KCCQ TSS from 
baseline to eight months6

KCCQ TSS Dapagliflozin Placebo Odds ratio (95% CI)

≥5 point improvement 58% 51% 1.15 (1.08-1.23)
P<0.001

≥5 point deterioration 25% 33% 0.84 (0.78-0.90)
P<0.001

Safety and tolerability

Overall, dapagliflozin was extremely 
well tolerated and the drop-out rate was 
very low. Only 10% of patients in both 
groups discontinued treatment. There 
was no difference between the dapagli-
flozin and placebo groups in incidence of 
any prespecified adverse events of inter-
est, including volume depletion, renal 
adverse events, fractures, amputation, 
major hypoglycaemia or diabetic ketoaci-
dosis. The incidence of worsening renal 

function was low in both groups (dapagli-
flozin 1.2%; placebo 1.6%; HR 0.71 [95% 
CI 0.44-1.16]; p=0.17). Adverse events 
leading to drug discontinuation occurred 
in 4.7% and 4.9% of subjects in the dapa-
gliflozin and placebo groups, respectively 
(p=0.79). However, serious adverse events 
(including death and serious renal adverse 
events) were less common in the dapagli-
flozin group (p<0.01).6 

Conclusions
In the DAPA-HF trial, when added to 
optimal standard therapy in patients 
with HFrEF, treatment with dapagliflo-
zin reduced the risk of worsening HF 
events and CV death, and improved 
symptoms. The relative and absolute risk 

reductions in death and hospitalisations 
were substantial, clinically important and 
consistent across important subgroups, 
including patients without type 2 diabetes. 
Dapagliflozin was well tolerated and the 
rate of treatment discontinuation was low.6
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Importantly, the benefit of dapagliflo-
zin was consistent regardless of concur-
rent treatment with an ARNI, which is 
the most recent breakthrough treatment 
proven to independently reduce risk of 
events in patients with HFrEF.6,8 This 
observation suggests that the effects of 
dapagliflozin are additive to a current 
state-of-the-art treatment protocol, and 
recommendations for optimal treatment 

of HFrEF could be reviewed to now 
include dapagliflozin.

Professor McMurray did caution, how-
ever, that he would not currently advocate 
using dapagliflozin in HF patients with-
out diabetes, awaiting recommendations 
from regulatory authorities and guideline 
committees after they have had an oppor-
tunity to review the data. 
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