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Comorbid Intersection of HF and CKD

HF CKD

↑ Clinical Risk
↑ Treatment 

Hesitancy

• SGLT2 inhibitors are foundational in the 
management of patients with HF irrespective of 
LVEF

• HF and CKD frequently co-exist 

• Such patients face higher risks of clinical events and 
progressive deterioration in kidney function

• Declines in kidney function are often associated 
with suboptimal HF medical therapy 



Dapagliflozin Exhibits Broad Safety and Efficacy Across  
Spectrum of Kidney Function

DAPA-HF DELIVER

Dapagliflozin safe and effective to eGFR 30 Dapagliflozin safe and effective to eGFR 25

US FDA labelling does NOT recommend initiation of dapagliflozin in patients with eGFR<25ml/min/1.73m2

Jhund P, et al. Circulation(2020)
McCausland P, et al. JAMA Cardiol(2022)



Are All Declines in Renal Function the Same?
Early eGFR “dip” on Treatment 

Initiation

NOT adversely prognostic

Deterioration in eGFR Below Trial 
Inclusion Threshold

Trial eGFR Threshold
ml/min/1.73m2

Population Clinical 
Benefits

DAPA-CKD <30 CKD Retained

CREDENCE <30 CKD Retained

Heart Failure 
Populations

Adamson C, et al. Circulation(2022)
Chertow M. G, et al. JASN(2021)

Bakris G, et al. CJASN(2020)
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A: New Loop Diuretic Initiations Among Baseline Non-Users

Objectives

• Assess the frequency and prognostic implications of a 
deterioration in kidney function to eGFR<25ml/min/1.73m2

• Evaluate the association between deterioration in eGFR 
<25ml/min/1.72m2, treatment with dapagliflozin, and 
clinical efficacy and safety outcomes among patients with 
chronic HF





A: New Loop Diuretic Initiations Among Baseline Non-Users

Methods

• Trial protocols did NOT mandate study drug discontinuation if the 
eGFR fell below the trial threshold for patient inclusion:
– eGFR<30ml/min/1.73m2 (DAPA-HF)
– eGFR<25ml/min/1.73m2 (DELIVER) 

• We used time updated Cox proportional hazards models
– Patients initially considered in a window of risk prior to eGFR 

decline below 25ml/min/1.73m2

– Patients reclassified at the time of eGFR decline below 
25ml/min/1.73m2



A: New Loop Diuretic Initiations Among Baseline Non-Users

Study Flow Diagram

11,007 Randomized Patients

347 (3.2%) Patients with eGFR that Declined to 
<25ml/min/1.73m2 During Trial

% Patients Remaining on Assigned Study Drug 

74.4%
(Dapagliflozin)

73.5%
(Placebo)

20% within 1 month of randomization
80% after 1 month of randomization



A: New Loop Diuretic Initiations Among Baseline Non-Users

Distribution of Time to Deterioration in 
eGFR<25ml/min/1.73m2

Median time to eGFR<25: 121 days [35,361]
Dapagliflozin 120 days[30,358] vs. 

Placebo 121 days[35,31] 



A: New Loop Diuretic Initiations Among Baseline Non-Users

Association Between Deterioration in 
eGFR<25ml/min/min/1.73m2 and Primary Composite Outcome

HR 1.87; 95%CI: 1.48-2.35), p<0.001 

Deterioration in eGFR<25
76 Events 
18.6(14.9-23.5) per 100py

No Deterioration in eGFR<25
1934 Events 
10.2 (9.7-10.6) per 100py

Time of eGFR<25

Analysis time for patients not experiencing deterioration in eGFR<25 was time of randomization



A: New Loop Diuretic Initiations Among Baseline Non-Users

Treatment Effects of Dapagliflozin on the 
Primary Composite Outcome (CV Death or Worsening HF)

Deterioration in eGFR<25 At Least Once Persistent Deterioration in eGFR<25
HR(95%CI) P-Int

Deterioration 
in eGFR<25

No Deterioration 
in eGFR<25

0.78 (0.72-0.86)

0.53 (0.33-0.83)

0.17

No Deterioration 
in eGFR<25

Deterioration 
in eGFR<25

HR(95%CI)

0.79 (0.72-0.86)

0.27 (0.10-0.81)

P-Int

0.043

ARR 10.7 vs 2.4 per 100p-y



Treatment Effects of Dapagliflozin on the 
Safety Outcomes: Full Study Population

No Deterioration eGFR<25
Deterioration eGFR<25

Deterioration eGFR<25

Any SAE

No Deterioration eGFR<25
AE Leading To Drug Discontinuation

AE Leading To Drug Interruption

AE Volume Depletion 

Renal AE 

No Deterioration eGFR<25
Deterioration eGFR<25

Deterioration eGFR<25

Deterioration eGFR<25
No Deterioration eGFR<25

No Deterioration eGFR<25

HR(95%CI) P-Int

0.89 (0.84-0.95)

0.99 (0.84-1.17)

0.83 (0.58-1.17)

0.79 (0.40-1.56)

0.84 (0.76-0.93)
0.71 (0.40-1.17)

0.82 (0.27-2.45)
1.14 (0.94-1.39)

0.79 (0.43-1.44)
0.90 (0.74-1.08)

0.76

0.43

0.73

0.62

0.71



Treatment Effects of Dapagliflozin on the 
Safety Outcomes: Patients Remaining On Treatment

No Deterioration eGFR<25

Deterioration eGFR<25

Any SAE

AE Leading To Drug Interruption

AE Volume Depletion 

Renal AE 

No Deterioration eGFR<25

Deterioration eGFR<25

Deterioration eGFR<25

Deterioration eGFR<25

No Deterioration eGFR<25

No Deterioration eGFR<25

HR(95%CI)
0.89 (0.85-0.95)

0.84 (0.76-0.93)

0.70 (0.45-1.01)

0. 66 (0.40-1.08)

0.68 (0.17-2.80)

1.21 (0.99-1.50)

0.70 (0.37-1.33)

0.92 (0.76-1.13)

0.28

0.59

0.47

0.42

P-Int

Favors Dapagliflozin Favors Placebo



Conclusions

• Patients with HF experiencing deterioration in eGFR<25ml/min/1.73m2 

were at heightened risk for the development of subsequent CV outcomes. 
• Treatment with dapagliflozin was associated with lower rates of the 

primary outcome regardless of deterioration of eGFR to 
<25ml/min/1.73m2

• Safety of dapagliflozin appeared consistent, including among those who 
remained on study drug after eGFR fell to <25ml/min/1.73m2

The benefit-to-risk ratio may favour continued treatment with 
dapagliflozin in patients with HF and deterioration in kidney 

function below eGFR 25ml/min/1.73m2



Please visit www.delivertrial.org for more 
information about DELIVER 

http://www.delivertrial.org/


A: New Loop Diuretic Initiations Among Baseline Non-Users

Association Between Deterioration in 
eGFR<25ml/min/1.73m2, Treatment with Dapagliflozin and 

Efficacy Outcomes


