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• DECLARE-TIMI 58 was a randomized, placebo-
controlled trial of dapagliflozin in 17,160 patients 
with T2DM (median follow-up = 4.2 years).

• We explored 20 candidate mediator variables for 
the effect of dapagliflozin on HHF including 
circulating biomarkers such as NT-proBNP. 

• Candidates affected by dapagliflozin over 6-12 
months (mixed-effects model) and for which 
change over time was associated with risk of HHF 
(Cox model) underwent mediation analysis. 

• Percent mediation of each candidate was 
determined by comparing unadjusted and adjusted 
(for the candidate) hazard ratios for HHF with 
dapagliflozin vs. placebo. 

• The SGLT2 inhibitor (SGLT2i) dapagliflozin 
reduces the risk of hospitalization for heart failure 
(HHF) in patients with T2DM, HFrEF, and CKD. 

• We used mediation analysis to quantify the extent 
to which changes in selected variables were 
associated with the effect of dapagliflozin on HHF 
in the DECLARE-TIMI trial. 

• Changes in erythrocyte biomarkers (hemoglobin, 
hematocrit, and erythrocyte count) had the largest 
mediation associations with respect to 
dapagliflozin-related HHF risk reduction, followed 
by serum uric acid (Table). 

• NT-proBNP, lower concentrations of which were 
seen with dapagliflozin vs. placebo and were 
associated with a lower risk of HHF, had a 
modest mediation association (Table). 

• Using mediation analysis, changes in erythrocyte 
biomarkers, uric acid, and, to a lesser degree, 
BMI, HbA1c, and NT-proBNP were identified as 
potential mediators associated with 
dapagliflozin’s reduction in HHF risk. 

• However, mechanistic studies are necessary to 
understand whether these variables are true 
biological mediators or markers for other 
protective processes. 
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Candidate 
Mediator 
Variables

Mediation Analysis
Direction of Effect of 

Dapagliflozin on 
Variable

Direction of Risk for 
HHF with Increase in 

Variable

Percent 
Mediation

Hemoglobin (g/dL) ↑ ↓ 54.7%

Hematocrit (%) ↑ ↓ 51.4%
Erythrocytes 

(x1012 cells/L) ↑ ↓ 44.4%

Serum uric acid 
(µmol/L) ↓ ↑ 29.5%

BMI (kg/m2) ↓ ↑ 18.4%

HbA1c (%) ↓ ↑ 16.6%

Body Weight (kg) ↓ ↑ 14.3%
Log NT-proBNP

(pg/mL) ↓ ↑ 13.4%

Note: Only candidate mediator variables with >10% mediation are shown

Candidate Mediator

Dapagliflozin Reduced Risk of 
Hospitalization for HF

Biomarker must be differentially 
affected (↑ or ↓) by dapagliflozin vs. 

placebo over time
(mixed model with repeated measures)

Δ in biomarker level over time must be 
associated with risk of time-to-HHF, 

analyzed overall and by treatment arm
(assessed using Cox regression)Percentage mediation estimated by: 

100% x [(HR – HRc)/(HR-1)] 
where HRc is HR after adjustment for 
biomarker and HR is unadjusted HR
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