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Mediators of the effect of ertugliflozin on a composite kidney outcome in patients with type 2 diabetes
and atherosclerotic cardiovascular disease: analyses from VERTIS CV
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Introduction: Sodium–glucose cotransporter 2 (SGLT2) inhibitors have
been shown to slow the decline of kidney function in outcome trials, but
the biological mediator(s) underlying the therapeutic benefit are not well
established.
Purpose: We performed a post-hoc analysis exploring potential mediators
of the effects of the SGLT2 inhibitor ertugliflozin on the VERTIS CV ex-
ploratory kidney composite outcome (sustained 40% decrease from base-
line in estimated glomerular filtration rate [eGFR], chronic kidney replace-
ment therapy or kidney death).
Methods: In VERTIS CV, 8246 participants with type 2 diabetes mellitus
and established atherosclerotic cardiovascular disease were randomised
to placebo, ertugliflozin 5 mg or 15 mg (pooled for analyses, as prospec-
tively planned), and were followed for a mean of 3.5 years. The hazard
ratio (HR; 95% confidence interval) for the pre-specified exploratory kidney
composite outcome was 0.66 (0.50, 0.88). Cox regression models were
used to evaluate covariates that were significantly differentially changed
from baseline with ertugliflozin treatment as candidate mediators, with a
mediator identified as a covariate when added to an unadjusted model
of randomised treatment assignment a) yielded a larger hazard ratio; and
b) the mediator retained P<0.05 in the model (eGFR was excluded as a
covariate). The percentage of mediation was determined by the propor-
tional increase in the HR between the unadjusted and adjusted models

for each post-randomisation period: early (first change from baseline mea-
surement) and average (weighted average of change from baseline from
all post-baseline measurements). Each potential mediator was tested indi-
vidually, so across analyses, mediation % sums to >100%.
Results: Of 22 covariates significantly changed by ertugliflozin, nine were
identified as potential mediators (Table). The covariates with a high per-
centage of mediation were those related to changes in blood erythro-
cytes (haemoglobin, haematocrit and red blood cell mass), with aver-
age changes in haemoglobin having the highest percentage of mediation
(61.8%). Serum uric acid was associated with a mediation of 29.4% and
50.0% for the early and average post-randomisation effect periods, respec-
tively. Early changes in glycated haemoglobin had a large mediation (50%),
but the average change during the trial was not significant. Average change
in serum albumin had a large mediation (29.4%). Average changes in body
weight and systolic blood pressure had percentages of mediation of 41.2%
and 14.7%, respectively.
Conclusion: Multiple factors may be involved in the reduction of the kidney
composite outcome observed with ertugliflozin. In the short-term, changes
in glycaemia had a high mediation effect. Over the long-term, changes sug-
gestive of haemoconcentration and/or haematopoiesis (natriuresis-related
effects), showed the highest percentage of mediation, followed by changes
in serum uric acid and body weight (glucosuria-related effects).
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