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Randomized clinical trials (RCTs) consolidated and enlarged the
indications of sodium-dependent glucose cotransporter-2 inhibitors
(SGLT2-Is), a drug class originally conceived to improve glycemic con-
trol in type-2 diabetic (T2DM) patients. The EMPEROR-Reduced trial
(NCT03057977) enrolled patients with heart failure (HF) with reduced
ejection fraction and demonstrated that compared to placebo, empa-
glifozin decreased hospitalized HF by 30 % and chronic kidney disease
(CKD) by 50 %; combined with the dapaglifozin results in DAPA-HF
(NCT03036124), the pooled estimates of risk reduction were 31 %
and 38 %, respectively [1]. The DAPA-CKD trial (NCT03036150)
demonstrated relative risk reductions by 44 % for CKD and by 29 % for
cardiovascular death combined with HF. In EMPEROR-Reduced and
DAPA-CKD, the beneficial effects of SGLT2-I treatment were similar in
patients with and without T2DM. Based on DAPA-HF, the FDA approved
dapaglifozin for treating adult HF patients with reduced ejection frac-
tion, irrespective of the presence of T2DM, and more recently started
evaluation of empaglifozin in the same indication.

Ambulatory monitoring is state-of-the-art in blood pressure (BP)
measurement. In 2238 T2DM patients enrolled in seven RCTs, SGLT2-Is
decreased 24-h systolic/diastolic BP by 4.4/1.9 mm Hg (95% confidence
interval, 3.4-5.5/1.2-2.6 mm Hg) compared with placebo [2]. In
EMPEROR-Reduced, the placebo-corrected decrease in systolic office BP
on empaglifozin was only —0.7 mm Hg (—1.8 to 0.4 mm Hg). However,
the —0.7 mm Hg estimate might be explained by the low initial systolic
BP level in HF patients on multiple medications and by the undefined
clinical methods of office BP assessment. We updated our systematic
review of the placebo-controlled SGLT2-I outcome trials [2]. Across the
now seven SGLT2-Is RCTs, including 51,501 patients with a median
follow-up ranging from 1.3 to 4.2 years, the summative hazard ratios
were 0.82 (95 % confidence interval, 0.76-0.88) for major cardiovas-
cular events, 0.69 (0.64-0.75) for HF, 0.83 (0.77-0.90) for total mor-
tality, and 0.60 (0.56-0.65) for worsening CKD. The aggregate effect
sizes on systolic office BP, body weight, and HbAlc (unavailable from
DAPA-CKD) were —2.3 mm Hg, —1.1 kg, and —0.23 %, respectively (all
P < 0.001). Ongoing placebo-controlled RCTs in HF patients with
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reduced or preserved ejection fraction, with or without T2DM, are
further exploring the benefits of SGLT2-Is in terms of hard outcomes,
such as in EMPEROR-Preserved (NCT03057951) and DELIVER
(NCT03619213) or in terms of left ventricular remodeling or function.
Given that there is no specific therapy for HF with preserved ejection
fraction [3], the results of EMPEROR-Preserved and DELIVER are
eagerly awaited and expected to be published soon.

The blood glucose and BP lowering effects of SGLT2-Is are entirely
self-contained. Indeed, approximately half of the frail DAPA-HF and
EMPEROR-Reduced patients were nondiabetic and had a normal BP.
Thus, the key message emerging from the RCTs reviewed above is that
SGLT2-Is have advantageous effects over and beyond their antidiabetic
activity and their BP- and weight-lowering effects [2]. The critical
question in the management of cardiovascular risk by SGLT2-Is should
now shift from their value in established disease to the primary pre-
vention in asymptomatic stage-A HF or stage-2 CKD patients, often
associated with hypertension [4]. Proving that SGLT2-Is would be
effective in primary prevention without major adverse events, would be
a game changer. Their application in the earliest asymptomatic phases of
disease would be highly valuable for people at risk and their caregivers,
who for the first time would be able to offer a novel treatment modality
to patients at risk. Furthermore, applying SGLT2-Is in primary preven-
tion would also be profitable for payers by mitigating the huge health-
care costs related to HF, currently far exceeding those of cancer;
expressed per-capita, this is also the case for the burden of end-stage
CKD on healthcare. It took over two decades for RCTs of statins to
move from secondary to primary prevention [5] and for guidelines to
include high cardiovascular risk, irrespective of the serum cholesterol
level, among the compelling indications for this lipid-lowering drug
class. The numbers of patients to treat for 1 year to prevent one major
coronary event was 310 in the lipid-lowering arm of the
Anglo-Scandinavian Cardiac Outcomes Trial [5] and 338 in our
meta-analysis. We hope that based on the experience with statins lessons
have been learnt and that researchers and industry will join forces to
mount RCTs of SGLT2-Is focusing on true primary prevention of HF and
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