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Dear Editor,

With interest we read the recent publication by Levin and colleagues reporting 

recommendations from the International Society of Nephrology consensus meeting on 

defining kidney failure in clinical trials. In this manuscript the authors urge the nephrology 

community to standardize kidney endpoints in clinical trials to “enhance the ability to 

conduct clinical trials, harmonize and compare results”(1). We fully support the conclusion 

drawn and feel that their message is perfectly illustrated by a recent example.

Sodium glucose cotransporter 2 (SGLT2) inhibitors have received a great deal of attention 

due to their kidney protective actions. In the dedicated chronic kidney disease (CKD) trials 

CREDENCE and DAPA-CKD, attenuation of hard kidney outcomes including end-stage 
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kidney disease (ESKD), renal replacement therapy/dialysis or renal death were demonstrated 

by this drug class in people with or without diabetes. First clues for kidney protection 

induced by these drugs, however, came from cardiovascular outcome trials involving 

patients at high cardiovascular disease risk, but with relatively low kidney disease risk. 

These trials, as indicated below, heavily relied on surrogate kidney endpoints. As such, 40%, 

50% or 57% decline in eGFR were used and combined with low-prevalence hard kidney 

endpoints, including renal replacement therapy, to form composite outcomes.

In the first three large cardiovascular outcome trials (CVOTs) including EMPA-REG 

OUTCOME(2), CANVAS Program(3) and DECLARE-TIMI(4), renal composite outcomes 

were significantly improved, although it should be noted that in each of these studies, the 

composite definitions were different. However, in a fourth recent trial, VERTIS CV, with 

ertugliflozin, the impact on the key kidney composite did not reach statistical significance 

(hazard ratio 0.81, 95% CI 0.63–1.04)(5). This led to speculation that ertugliflozin might 

have different kidney effects compared to other SGLT2 inhibitors, although based on 

chemical structure, PK-PD data as well as mechanistic evidence, this assumption does not 

seem plausible. A closer look at the composite revealed that the threshold for eGFR decline 

chosen (≥57%, based on doubling of serum creatinine) was greater than what most other 

studies reported, did not have to be sustained, and did not require that the eGFR decline fall 

below 60 or 45 ml/min/1.73m2. In addition, across the CVOTs, the rate of eGFR decline 

was smallest in the placebo group included in VERTIS-CV, suggesting lower overall kidney 

risk at baseline (Figure 1). Finally, similar to other CVOT results, when the definition of 

kidney function decline was set at ≥40% in VERTIS CV, ertugliflozin treatment significantly 

reduced kidney function loss and the kidney composite consistently with other SGLT2 

inhibitors(6).

A similar example was the EMPEROR-Reduced trial that reported a benefit of empagliflozin 

in subjects with heart failure with reduced ejection fraction. A prespecified composite 

kidney outcome seemed to be of greater benefit as compared to that seen in the previously 

published DAPA-HF. However, when kidney composite definitions were aligned, no 

differences were observed between the studies.

Given the complexity and length of time required to perform kidney outcome trials, the use 

of surrogate outcomes – such as significant eGFR loss – in patients with lower baseline 

kidney risk is justified. However, as illustrated by the SGLT2 inhibitor trial literature, 

standardization around the selection and reporting of kidney outcomes is critical to establish 

kidney protective effects with novel therapies. Based on existing literature and consensus 

statements, eGFR decline of ≥40% merits uniform use across clinical trials.
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Figure 1. 
eGFR of slopes of the placebo arms in the major trials conducted with SGLT2 inhibitors in 

cardiovascular outcome studies and dedicated kidney outcome trials. Change over time was 

estimated from eGFR curves of published individual trials, since some numerical data were 

not available.
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