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Traditional management of diabetes mellitus has focused on glycemic control, beginning
with lifestyle changes, followed by metformin, and then other classes of antiglycemic agents.*
Sodium glucose co-transporter 2 (SGLT2) inhibitors reduce cardiovascular (CV) events, including
CV death, myocardial infarction (Ml) and heart failure, and slow progression of renal
dysfunction, including prevention of end-stage kidney disease (ESKD).%3 Because initial clinical
trials included mostly patients with baseline HbAlc >7%, current guidelines have recommended
this class as add-on therapy for patients whose HbA1c is not at goal, typically >7%.1 We
hypothesized that there would be similar benefits on CV and renal endpoints regardless of
baseline HbAlc, including those with HbAlc <7%.

The Canagliflozin and Renal Events in Diabetes with Established Nephropathy
Clinical Evaluation (CREDENCE) trial was a double-blind, randomized trial of canagliflozin 100
mg versus placebo in 4401 patients with type 2 diabetes and chronic kidney disease (CKD).3 As
previously detailed, patients were eligible if they had a hemoglobin Alc level of 6.5 to 12.0%, an
estimated glomerular filtration rate (eGFR) of 30 to <90 mL per minute per 1.73 m? of body-
surface area and albuminuria (urinary albumin-to-creatinine ratio, >300 to 5000 mg/g).3
Overall, canagliflozin significantly reduced the risk of the primary composite outcome (ESKD,
doubling of serum creatinine, or renal or CV death), as well as a renal composite oucome
excluding CV death, MACE (major adverse CV events: CV death, nonfatal Ml, or nonfatal
stroke), a composite of CV death and hospitalization for heart failure (HHF), and the standalone
endpoint of HHF. We analyzed CV, renal, and safety outcomes by baseline HbAlc and results

are reported without adjustment for multiplicity.



The distribution of patients by baseline HbAlc was <7% (N=650), 7 to <8% (N=1406) and
>8% (N=2343) . Baseline
characteristics across the groups mean age 64.1, 64.0,
and 62.1 years; 26.9%, 31.3%, and 37.5% female; 49.5%, 49.3%, and 51.4% with history of
atherosclerotic cardiovascular disease (ASCVD); mean duration of diabetes 14.7, 15.8, and 16.1
years; and mean eGFR 53.5, 54.8, and 57.8 mL/min/1.73 m?,

respectively. The difference in HbAlc at 13 weeks between canagliflozin and
placebo was —0.18%, —0.23%, and —0.40% , respectively.

Across categories of baseline HbAlc, treatment with canagliflozin resulted in similar risk
reductions of the primary composite outcome, CV death, HHF, and MACE (all P interaction non-
significant, Figure). Similarly, across baseline HbAlc categories, including in participants with
HbAlc <7%, there were no differences in the risk of serious adverse events or other safety
events.

We found that canagliflozin reduced the risk of both CV and renal events in patients
with type 2 diabetes and CKD

baseline HbAlc , includ patients with baseline HbAlc

7%, suggesting that treatment of patients with CKD and/or ASCVD is warranted, even if
their diabetes is “well controlled.” These data support the concept that this class of drugs has
clinical benefits regardless of HbAlc. Thus, as recently recommended in the 2019 ESC
guidelines,* they should be considered for incorporation into regimens for patients based on CV
or renal risk rather than HbA1c considerations

be add-on therapy or used as first line treatment.



Further support for this approach comes from a recent trial that found benefit of an SGLT2
inhibitor in patients with heart failure without diabetes.> The practical implication is that
clinicians need to evaluate patients’ CV and renal risk and consider using SGLT2 inhibitors for
their clinical benefit, and not specifically for glycemic or risk factor control, as we currently also
do for ACE inhibitors, statins, and antithrombotic therapy in patients with diabetes and/or CV

disease.
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Figure. Efficacy and safety outcomes by baseline HbA1c.

Participants with an event per 1000 patient-years
Hazard ratio

Canagliflozin Placebo (95% Cl) Pinteraction
Efficacy
Primary composite outcome 0.277
HbA1e <7% 39.2 59.8 —e— 0.63 (0.41, 0.98)
HbA1c 7 to <8% 44.8 52.3 e 0.84 (0.83, 1.13)
HbA1c 28% 43.0 66.8 I 0.63 (0.51, 0.79)
ESKD 0.505
HbAlc <7% 24.8 39.2 —e— 0.61 (0.35, 1.05)
HbA1c 7 to <8% 228 271 —e— 0.83 (0.55, 1.25)
HbA1c =8% 17.6 28.1 —e— 0.61(0.43, 0.87)
Dialysis initiated or kidney transplantation 0.733
HbAlc <7% 14.1 23.4 ——e— 0.57(0.28, 1.17)
HbA1c 7 to <8% 13.5 15.9 —e— 0.84 (0.49, 1.43)
HbA1c =8% 129 171 —e— 0.74 (0.49, 1.13)
CV death 0.937
HbA1c <7% 12.8 17.2 —e—] 0.72 (0.33, 1.57)
HbA1c 7 to <8% 17.7 21.1 —e— 0.83 (0.52, 1.32)
HbA1c 28% 213 2841 —e— 0.76 (0.55, 1.04)
CV death or hospitalization for HF 0.725
HbA1c <7% 211 36.7 —e— 0.56 (0.31, 1.01)
HbA1c 7 to <8% 29.9 39.4 —e— 0.74 (0.52, 1.06)
HbA1c 28% 35.1 51.4 —e— 0.68 (0.53, 0.87)
Hospitalization for HF 0.462
HbA1¢c <7% 94 225 ——e— 0.41(0.18, 0.93)
HbA1c 7 to <8% 16.3 2186 —e— 0.73(0.46, 1.18)
HbA1c =8% 17.0 28.4 —e— 0.59 (0.42, 0.84)
CV death, myocardial infarction, or stroke 0.633
HbA1c <7% 29.8 29.3 —e— 0.98 (0,56, 1.71)
HbA1c 7 to <8% 329 421 —e— 0.77 (0.55, 1.09)
HbA1c =8% 44.5 58.1 | 0.76 (0.61, 0.96)
Death from any cause 0.659
HbA1c <7% 19.7 28.7 e 0.67 (0.36, 1.25)
HbA1c 7 to <8% 30.0 319 —e— 0.93 (0.64, 1.34)
HbA1c =8% 30.8 38.4 —e— 0.80 (0.61, 1.05)
Safety
Any adverse event 0.754
HbAlc <7% 334.0 354.6 e 0.84 (0.70, 1.00)
HbA1c 7 to <8% 3436 3816 e 0.85 (0.76, 0.96)
HbA1c =8% 360.7 384.8 lof 0.90 (0.82, 0.98)
Any serious adverse event 0.875
HbAlc <7% 176 1355 —eo— 0.85(0.64,1.12)
HbA1c 7 to <8% 138.7 161.7 e 0.84(0.70, 1.01)
HbA1c 28% 156.5 174.5 e 0.89(0.78, 1.02)
Amputation 0.120
HbA1¢c <7% 59 58 I o i 1.05(0.30, 3.62)
HbA1c 7 to <8% 54 9.9 e 0.54 (0.25, 1.18)
HbA1c 28% 18.5 13.5 —e— 1.37(0.91, 2.06)
Hypoglycemia 0.302
HbA1c <7% 38.7 29.2 —e— 1.36 (0.78, 2.37)
HbA1c 7 to <8% 42.0 456 —eo— 0.95 (0.68, 1.32)
HbA1c =8% 47.3 56.7 o o | 0.85 (0.67, 1.07)
Acute Kidney injury 0.984
HbAlc <7% 18.7 22.6 e 0.82 (0.40, 1.67)
HbA1G 7 to <8% 15.2 18.4 —e— 0.81(0.47,1.39)
HbA1c 8% 17.5 20.2 —e— 0.88 (0.59, 1.30)
I T T T T 1
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Favors canagliflozin  Favors placebo

Cl, confidence interval; CV, cardiovascular; ESKD, end-stage kidney disease; HF, heart failure.
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