
RESPONSE TO COMMENT ON KAUL

Mitigating Cardiovascular Risk in Type 2
Diabetes With Antidiabetes Drugs: A
Review of Principal Cardiovascular
Outcome Results of EMPA-REG
OUTCOME, LEADER, and SUSTAIN-6
Trials. Diabetes Care 2017;40:821–831
Diabetes Care 2017;40:e175–e176 | https://doi.org/10.2337/dci17-0044

I would like to thank Dr. Feldman-Billard
for her interest in my article (1) and for
raising several important issues (2).
First, I agree with the author that the

exact mechanism(s) contributing to the in-
creased risk of diabetic retinopathy (DR)
with semaglutide (and possibly liraglutide)
remain unclear, and potential explana-
tions, among others, include rapid glucose
lowering and a direct deleterious effect on
the retina.
Second, with regard to the retinopa-

thy outcome in EMPA-REG OUTCOME
(BI 10773 [Empagliflozin] Cardiovascular
Outcome Event Trial in Type 2 Diabetes
Mellitus Patients), as mentioned previ-
ously, the individual component results,
but not the composite retinal outcome,
were reported in the Supplementary
Appendix accompanying the article by
Wanner et al. (3), and they are reassuring
because theydonot suggest harm (or pro-
vide robust evidence of benefit). Although
the results have not been published, the
point estimates for both the prespecified
3-component retinal composite outcome
(time to first initiation of retinal photocoag-
ulation, vitreous hemorrhage, or the onset
of diabetes-related blindness) or the post
hoc 4-component retinal composite out-
come evaluated in the liraglutide and
semaglutide trials (time to first initiation
of retinal photocoagulation, treatment

with intravitrealagents,vitreoushemorrhage,
or the onset of diabetes-related blind-
ness) favor empagliflozin, but the differ-
ences are not statistically significant
(Boehringer Ingelheim, personal commu-
nication). The lack of increase in the risk for
DR favorably impacts the overall benefit-
risk profile of empagliflozin. Whether
similar findings would also be seen with
other approved sodium–glucose cotrans-
porter 2 inhibitors is unclear. The ocular
events have not been reported with
canagliflozin, and it is not clear whether
they were systematically evaluated in the
CANVAS (Canagliflozin Cardiovascular
Assessment Study) program (4) or in the
DECLARE-TIMI 58 (Dapagliflozin Effect on
CardiovascularEvents) trialwithdapagliflozin
(5). In a prospective, single-center, placebo-
controlled, double-blind, randomized
crossover phase IIIb study in 59 patients,
treatment with dapagliflozin was recently
shown to reduce hyperperfusion of reti-
nal capillaries and arteriole remodeling,
factors that contribute to the progression
of DR (6).

Third, I agree that the factors that might
contribute to the risk of DR such as preexist-
ing DR at baseline, rapid glucose lowering,
etc., or the role of careful retinal moni-
toring in mitigating this risk merit careful
evaluation in clinical trials and postmar-
keting registries.

Finally, I would like to thank the author
for pointing out the typographical error
with regard to hospitalization for heart
failure results summarized in Table 3 (1).
The results should state an incidence of
2.7% (126/4,687) with empagliflozin and
4.1% (95/2,333) with placebo, and the
corresponding incidence rates should be
9.4/1,000 patient-years and 14.3/1,000
patient-years, respectively. The HR of
0.65 (95% CI 0.50, 0.85) is correct. A request
for correction has been submitted to the
journal.
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