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Influence of background medical therapy on 
efficacy and safety of dapagliflozin in patients with 
heart failure with improved ejection fraction in the 
DELIVER trial



Background 

Recognizing LVEF is dynamic, the AHA/ACC/HFSA 2022 Guidelines 
define HFimpEF as: 
“Previous LVEF ≤40% and a follow-up measurement of LVEF >40%”
(as defined in the DELIVER trial)

Heidenreich P et al. JACC 2022
Vardeny et.al, Nature Medicine 2022

Current HF guidelines DELIVER

• Whether there is benefit of further optimization with additional therapies after 
improvement in LVEF is uncertain

• The HFimpEF has largely been excluded from pivotal trials supporting current 
GDMT recommendations



Methods
• Aim: To investigate the efficacy and safety of dapagliflozin in patients with 

HFimpEF by the number of HF medical therapies at baseline. 

HFimpEF 
1151 Pts

DELIVER
6263

# of HF background medical therapies
Beta blocker 

ACEi/ARB/ARNI
MRA

Range 0-3

Primary outcome: composite CV death or 
worsening HF (unplanned hospitalization or 
urgent visit requiring IV HF therapies). 



Baseline characteristics 
Number of background HF medications

Characteristic 0 or 1 2 3 p-value 
n=239 (21%) n=510 (44%) n=402 (35%)

Age — years 72 ± 10               71 ± 10                68 ± 10. < 0.001
Male 57           70%           71% < 0.001
Type 2 diabetes — (%) 50%     50%           39            0.003
History of MI — (%) 27%           33%          41 <0.001
Baseline LVEF—% 54 ± 9                51 ± 8                49 ± 7 < 0.001
Baseline eGFR — 
ml/min/1.73m2

60 ± 20               61 ± 19               64 ± 19 0.011

NT-proBNP at baseline 925 [590, 1660]     1011 [645, 1811]    1046 [615, 1700] 0.33
NYHA classification – no. (%) 
   II
   III or IV

80%    
20%       

80%        
20%

79%
21%

0.73

ICD/CRT 3%         9%           8 %            0.011



Event rates and treatment effect of dapagliflozin by 
background medications 

0.46 (0.25, 0.84)

0.81 (0.54, 1.22)

0.91 (0.57, 1.46)

0.67 (0.26, 1.70)

0.70 (0.37, 1.31)

0.51 (0.23, 1.11)

0.41 (0.20, 0.81)

0.94 (0.59, 1.50)

1.17 (0.68, 2.01)

 Dapagliflozin  Placebo

 Hazard Ratio
 (95% CI)

 Int-p value
 (trend)

0.09

0.65

0.023

0/1 medication 2 medications 3 medications

Primary Outcome

CV Death

HF Event

17 (14%)

41 (17%)

34 (18%)

8 (7%)

16 (7%)

10 (6%)

12 (10%)

34 (14%)

29 (15%)

30 (28%)

52 (20%)

37 (19%)

10 (10%)

24 (10%)

19 (10%)

24 (22%)

37 (15%)

25 (13%)

.2 .5 .75 1 1.5 2
 Hazard Ratio



Continuation of background medications during follow-up
Beta blocker ACEi ARB

ARNI MRA

Adverse effects (AE) by background HF medications 

Variable 0-2 HF Medical Therapies            3 HF Medical Therapies

Safety outcomes – no. (%) Dapa
N=346

Placebo
N=342

p Dapa
N= 226

Placebo
N= 235

p

Any serious AE 43% 49% 0.11 43% 45% 0.77

Discontinuation due to AE 7% 6% 0.68 5% 7% 0.37

Any AE leading to interruption of IP 13% 17% 0.18 15% 15% 0.96

Any renal serious AE 2% 3% 0.79 3% 3% 0.83



Conclusion 

• The addition of dapagliflozin was safe and did not lead to a higher risk of 
adverse events among those with HFimpEF, including those treated with a 
BB, MRA and ACEi/ARB/ARNI at baseline. 

• Patients on 0-1 HF medications at baseline may derive greater benefit of 
dapagliflozin in reducing the risk of worsening HF event, but the effects of 
dapagliflozin on other outcomes, such as CV death were consistent 
irrespective of background HF therapies. 
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