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CV safety trials are being conducted for each 
compound within the newer classes

Timings represent estimated completion dates as per ClinicalTrials.gov. 

Adapted from Johansen. World J Diabetes 2015;6:1092–96. (references 1–19 expanded in slide notes)
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Research Question

In men & women with established or newly 

detected type 2 diabetes who have additional CV 

risk factors…

… does adding a weekly sc. injection of the 

GLP-1 RA dulaglutide (1.5 mg) to the medical 

regimen safely reduce serious CV outcomes more 

than adding a wkly sc. placebo injection? 
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Key Inclusion Criteria

Type 2 DM - New or previously diagnosed (with stable glucose drugs X 3 mo) 

- On 0-2 oral glucose drugs +/- basal insulin or GLP-1 RA

A1C ≤ 9.5% (81 mmol/mol)

BMI > 23 kg/m2

Age ≥ 50 & vascular disease
(prior MI, stroke, revascularization, or unstable angina + ECG changes or PCI 
or positive imaging)

≥ 55 & subclinical vascular disease 
(positive stress test/image, >50% stenosis, ABI<0.9; eGFR <60; hypertension 
+ LVH, or albuminuria)

≥ 60 & 2 CV risk factors
(tobacco, lipid drug, LDL-C ≥ 3.4 (130 mg/dl), HDL-C < 1.0 (40 mg/dl) for 

men & < 1.3 (50 mg/dl) for women or TG ≥ 2.3 (200 mg/dl), ≥ 1 BP drug or 
SBP ≥ 140 or DBP ≥ 95. waist:hip ratio >1.0 for men & > 0.8 for women)
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Primary Composite: First Occurrence of a MACE Outcome 
Nonfatal MI (including silent), nonfatal stroke, or CV death

Secondary Outcomes
Microvascular composite outcome 

o Retinopathy: laser Rx/anti VEGF, vitrectomy

o Nephropathy: clinical proteinuria, 30% eGFR fall, renal replacement Rx

Hospitalization for unstable angina

Hospitalization or urgent visit for heart failure 

 Each component of the primary outcome

 Total mortality

Trial Outcomes
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▪ HbA1c

▪ Weight & Waist/Hip Ratio

▪ Expanded Composite CV Outcome: MACE or Hosp for UA

▪ Revascularization (coronary, carotid, or peripheral) 

▪ Any hospitalization 

▪ Any fracture

▪ Cholelithiasis

▪ Erectile dysfunction in men (IIEF)

▪ Cognitive decline (DSST & MOCA)

Other Trial Outcomes



51Recruitment at 371 sites from Aug 2011-Aug 2013

Randomly assigned to 

dulaglutide 1.5 mg sc/wk 

or identical placebo
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All Participants  

N=9901

Dulaglutide

N=4949

Placebo    

N=4952

Age (years) 66.2 66.2 66.2 

Females (%) 46.4 46.6 46.1 

White (%) 75.7 75.9 75.6

Current Tobacco (%) 14.2 14.0 14.4

Prior CV Disease (%) 31.5 31.5 31.4

Prior MI or Ischemic Stroke (%) 20.6 20.8 20.3

Prior Hypertension (%) 93.2 93.0 93.3

Prior Heart Failure (%) 8.6 8.5 8.7

History of MI, ischemic stroke, unstable angina with ECG 

changes, myocardial ischemia on imaging or stress test, or 

revascularization (coronary, carotid or peripheral) 

Baseline Characteristics 
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All Participants  

N=9901

Dulaglutide

N=4949

Placebo    

N=4952

HbA1c (%) 7.3 7.3 7.4

DM Duration (y) 10.5 10.5 10.6

Retinopathy (%) 9.0 9.1 8.9

eGFR <60 ml/min/1.73m2 (%) 22.2 21.8 22.6

Albuminuria (%)* 35.0 34.5 35.5

Metformin (%) 81.2 81.3 81.1

Sulfonylurea (%) 46.0 45.9 46.1

Insulin (%) 23.9 24.0 23.7

DPP4i (%) 5.7 5.4 6.0

Thiazolidinedione (%) 1.7 2.0 1.4

Other incl. SGLT2i (%) 0.3 0.3 0.4

* ACR > 3.39 mg/mmol or 30 mg/g

Diabetes-related Characteristics
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All Participants  

N=9901

Dulaglutide

N=4949

Placebo    

N=4952

BMI (kg/m2) 32.3 32.3 32.3

Systolic BP (mm Hg) 137.2 137.1 137.3

Diastolic BP (mm Hg) 78.5 78.4 78.5

Heart Rate (bpm) 71.5 71.4 71.6

Serum Creat (mg/dl) 0.95 0.95 0.96

Median eGFR (ml/min/1.73m2) 74.9 75.3 74.7

Median ACR (mg/g) 16.1 15.9 16.6

Cholesterol (mg/dl) 174.5 174.5 174.5

LDL (mg/dl) 98.8 98.8 98.8

HDL (mg/dl) 45.6 45.6 45.6

Median Triglycerides (mg/dl) 141.6 141.6 141.6

Baseline Measures – Conventional Units 
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All Participants  

N=9901

Dulaglutid

e N=4949

Placebo    

N=4952

ACE/ARB (%) 81.5 81.0 82.0

Beta Blocker (%) 45.6 45.2 45.9

Other Blood Pressure (%) 56.6 55.9 57.2

Statin (%) 66.1 66.3 66.0

Fibrate (%) 9.1 9.1 9.0

Antiplatelet (%) 54.0 53.8 54.1

Baseline use of CV Drugs
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4932 (99.7%) Final 
Status Known
17 Unknown Final Status

5  Lost to Follow-up
5 Participant Decision
7 Sponsor Decision

12133 Screened

10917
Run-in

9901
Randomized

Dulaglutide
N=4949

Placebo
N=4952

Analyzed 
N=4949

Analyzed
N=4952

1216 Excluded
974 Ineligible 
186 Withdrew Consent    

49 Physician Decision
6 Sponsor Decision
1 Adverse Event

1016 Excluded
566 Ineligible 
376 Withdrew Consent    

54 Physician Decision
11 Sponsor Decision

9 Adverse Event

4935 (99.7%) Final Status 
Known
17 Unknown Final Status

2  Physician Decision  
10 Participant Decision

5 Sponsor Decision   

4793 (96.8%) Final Visit/Primary 
Outcome/non CV Death
159 No Final Visit & No Primary Outcome or 
Death

142 Vital Status Known
17 Vital Status Unknown

4817 (97.3%) Final Visit/Primary 
Outcome/non CV Death
132 No Final Visit & No Primary Outcome 
or Death

115 Vital Status Known
17 Vital Status Unknown

97.1% Retention
i.e. primary Outcome, final 

visit without primary 

outcome, or non-CV death

99.7% Vital Status
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Overall LSM Difference: -0.61% (95% CI -0.65, -0.58)

P < 0.0001

Dulaglutide’s Effect on HbA1c
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Dulaglutide’s Effect on Weight

Overall LSM Difference: -1.5 kg (95% CI -1.7, -1.3)

P < 0.0001
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Dulaglutide’s Effect on SBP & Heart Rate

Overall LSM Difference: -1.7 mm (95% CI -2.1, -1.3)

P < 0.0001

Overall LSM Difference: 1.9 bpm (95% CI 1.6, 2.1)

P < 0.0001

Systolic Blood Pressure Heart Rate
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Dulaglutide’s Effect on LDL Cholesterol

Years

M
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)

0 2 5

2.0

2.2

2.4

2.6

2.8

3.0

Placebo

Dulaglutide

Overall LSM Difference = -0.05; 95% CI (-0.08; -0.02); P = 0.85

1 3 4

Overall LSM Difference = -0.05; 95% CI (-0.08, -0.02)

P = 0.001

LDL Cholesterol

Overall LSM Difference: -0.05 mmol/l (95% CI -0.08, -0.02)

-1.9 mg/dl   (95% CI -3.1, -0.8)

P = 0.001
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Measurement Dulaglutide Placebo Difference P

HbA1c (%) -0.46 0.16 -0.61 <0.0001

LDL (mmol/l) -0.15 -0.09 -0.05 0.001

Weight (kg) -2.95 -1.49 -1.46 <0.0001

Body Mass Index -1.08 -0.55 -0.53 <0.0001

Waist:Hip (Men) -0.007 -0.004 -0.003 0.04

Waist:Hip (Women) -0.005 0.0 -0.005 0.009

Systolic BP (mm 

Hg)

-3.15 -1.44 -1.70 <0.0001

Mean BP (mm) -2.34 -1.85 -0.49 <0.0001

Heart Rate (bpm) 2.95 1.09 1.87 <0.0001

Summary of Effect on Clinical Measures
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Dulaglutide’s Effect on the CV Composite
Primary Outcome: 1st Occurrence of Nonfatal MI, Nonfatal 

Stroke, CV Death

HR 0.88 (95% CI 0.77, 0.99)

P = 0.026

HR 0.88 (95% CI 0.79, 0.99)

P = 0.026
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Dulaglutide’s Effect on Nonfatal Stroke

HR 0.76 (95% CI 0.61, 0.95)
P = 0.017
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Dulaglutide’s Effect on Nonfatal MI

HR 0.96 (95% CI 0.79, 1.16)
P = 0.65
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Dulaglutide’s Effect on CV Death

HR 0.91 (95% CI 0.78, 1.06)
P = 0.21



6666

Dulagutide’s Effect on All-Cause Death

HR 0.90 (95% CI 0.80, 1.01)
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Dulaglutide
N = 4949

Placebo
N = 4952

Metformin (%) 70 73

Sulfonylurea (%) 33 38

Insulin (%) 27 36

SGLT2i (%) 5 7

GLP-1 RA (%) 1 1

Thiazolidinedione (%) 2 2

Statin (%) 67 68

ARB or ACEi (%) 76 78

ASA (%) 50 51

Beta Blocker (%) 47 47

CV & Diabetes Medications at Last Visit
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Microvascular Composite Outcome

HR 0.87 (95% CI 0.79, 0.95)HR 0.90 (95% CI 0.80, 1.01)

Eye laser, anti VEGF, 

vitrectomy 

Or Kidney new 

macroalbuminuria, or 

30% fall in eGFR, or  

renal replacement Rx
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Baseline Renal Characteristics
All 

Participants  

N=9901

Dulaglutide

N=4949

Placebo    

N=4952

Age (years) 66.2 66.2 66.2 

Females (%) 46.4 46.6 46.1 

White (%) 75.7 75.9 75.6

Prior CV Disease (%) 31.5 31.5 31.4

ACE/ARB (%) 81.5 81.0 82.0

Mean HbA1c (%) 7.3 7.3 7.4

Mean Blood Pressure (mm Hg) 137/79 137/78 137/79

Mean eGFR (ml/min/1.73m2) 77 77 77

Median Urine ACR (mg/mmol) 1.82 1.80 1.88
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Baseline Renal Characteristics
All Participants  

N=9901

Dulaglutide

N=4949

Placebo    

N=4952

eGFR ≥ 90 (%) 25.6 26.2 25.0

eGFR 60-89 (%) 49.5 49.2 49.9

eGFR 30-59 (%) 21.1 20.8 21.5

eGFR < 30 (%) 1.1 1.0 1.1

Albuminuriaa (%) 35.0 34.5 35.5

Microalbuminuriab (%) 27.0 26.8 27.3

Macroalbuminuriac (%) 8.0 7.7 8.3

eGFR < 60 & albuminuria (%) 10.5 10.0 11.0

eGFR < 60 & no albuminuria (%) 10.5 10.5 10.5

eGFR ≥ 60 & albuminuria (%) 24.0 23.9 24.1

eGFR ≥ 60 & no albuminuria (%) 47.0 47.5 46.5

aACR ≥3.39 mg/mmol (30 mg/g); bACR 3.39 - 33.9 mg/mmol (30-300 mg/g); cACR > 33.9 mg/mmol (300 mg/g)
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Effect on eGFR & Urine Alb/Creatinine
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Overall LSM Difference: 0.4 (95% CI -0.1, 1.0)

P = 0.12

Overall LSM Proportional Difference: 

0.82 (95% CI 0.78, 0.86); P < 0.0001

Urine Albumin/CreatinineEstimated GFR

18% lower ACR
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Renal Composite Outcome
New Macroalbuminuria, 30% fall in eGFR, or Renal 

Replacement Rx

HR 0.85 (95% CI 0.77, 0.93)

P = 0.0004
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Development of New Macroalbuminuria
New Urine Albumin/Creatinine > 33.9 mg/mmol (300 mg/g)

HR 0.77 (95% CI 0.68, 0.87)

P < 0.0001
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Renal Replacement Therapy

  

C
u
m

u
la

ti
v
e
 R

is
k

No. at Risk

Placebo

Dulaglutide

4952 4854 4748 4614 4490 3805 797

4949 4865 4771 4659 4552 3882 807

0 1 2 3 4 5 6

0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

0.9

1.0

Renal Replacement Therapy

HR 0.75 (95% CI 0.39, 1.44)

P = 0.39
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Sustained eGFR Decline ≥ 30%

HR 0.89 (95% CI 0.78, 1.01)

P = 0.066
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Sustained eGFR Decline ≥ 30, 40 & 50%

Sustained 

eGFR decline ≥ 

40% HR 0.70 (0.57, 0.85) 0.0004

Sustained 

eGFR decline ≥ 

50% HR 0.56 (0.41, 0.76) 0.0002

≥ 30% Decline

≥ 40% Decline   

≥ 50% Decline   

Sustained

eGFR decline 

≥ 30%

HR 0.89 (0.78, 1.01) 0.066

Sensitivity Analyses



7777

Summary: Dulaglutide & Renal Outcomes

Dulaglutide

(N/100 py)

Placebo

(N/100 py)

HR (95%CI) P

Renal Composite Outcome 3.47 4.07 0.85 (0.77, 0.93) 0.0004

Components of Composite

First Macroalbuminuriaa 1.76 2.29 0.77 (0.68, 0.87) <0.0001

Sustained Decline in eGFR of ≥ 

30%

1.79 2.00 0.89 (0.78, 1.01) 0.066

Chronic Renal Replacement 0.06 0.08 0.75 (0.39, 1.44) 0.39

Serious Renal Adverse Eventb 0.32 0.36 0.90 (0.67, 1.20) 0.46

aACR > 33.9 mg/mmol (300 mg/g); bany reported AE linked to acute renal failure 
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Dulaglutide
N = 4949

Placebo 
N= 4952

P

1st Study Drug Stopping 42.3% 43.8% 0.38

Acute Pancreatitis 0.5% 0.3% 0.11

Based on Imaging & Enzymes 0.1% 0.1% 0.71

Any Cancer 7.1% 7.0% 0.98

MTC or C-Cell Hyperplasia 1 0 0.32

Thyroid Cancer 0.1% 0.1% 0.21

Pancreatic Cancer 0.4% 0.2% 0.22

Adverse Events of Special Interest
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Dulaglutide
N = 4949

Placebo 
N= 4952

P

Serious Hepatic Event (%) 0.5 0.8 0.057

Serious Renal/Urinary Event 
(%)

1.7 1.9 0.46

Immune Reactions (%) 0.2 0.4 0.022

Serious GI Event* 2.4 2.4 0.87

SVT/CV Conduction Disorders 
(%)

4.4 3.9 0.26

Severe Hypoglycemia (%) 1.3 1.5 0.38

* All GI adverse events 47.4% 34.1% <0.0001

Adverse Events of Special Interest
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Dulaglutide

N = 4949
Placebo 

N= 4952

P*

Blood/Lymphatic System Disorders 1.2% 1.0% 0.33

Cardiac Disorders 11.1% 11.3% 0.71

Congenital, Familial & Genetic Disorders 0.2% 0.1% 0.22

Ear & Labyrinth Disorders 0.2% 0.3% 0.26

Endocrine Disorders 0.5% 0.2% 0.05

Eye Disorders 0.8% 1.1% 0.17

Gastrointestinal Disorders 4.8% 4.6% 0.70

General & Administration Site Conditions 1.8% 2.2% 0.17

Hepatobiliary Disorders 2.4% 2.1% 0.45

Immune System Disorders 0.0% 0.1% 0.16

Infections & Infestations 9.8% 10.4% 0.34

Injury, Poisoning & Procedural Complications 5.3% 5.3% 0.92

*P from chi square test

Reported Serious Adverse Events
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Dulaglutide
N = 4949

Placebo 
N= 4952

P*

Metabolism & Nutrition Disorders 3.4% 4.0 0.11

MSK & Connective Tissue Disorders 4.6% 4.4% 0.59

Neoplasms Benign, Malignant & 

Unspecified

6.7% 6.7% 0.97

Nervous System Disorders 4.4% 5.1% 0.13

Psychiatric Disorders 0.7% 0.9% 0.26

Renal & Urinary Disorders 3.2% 3.6% 0.24

Reproductive System & Breast Disorders 1.1% 0.8% 0.18

Respiratory, Thoracic, Mediastinal 

Disorders

3.0% 3.5% 0.16

Skin & Subcutaneous Tissue Disorders 0.7% 1.0% 0.06

Social Circumstances 1 1 

Vascular Disorders 2.9% 3.1% 0.60

Product Issues 0.1% 0.2% 0.11

*P from chi square test

Reported Serious Adverse Events
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▪ In middle age & older men & women similar to people with type 2 DM in 

the general population with … 

 a broad range of glycemic control & 

 high use of at least one CV protective drug 

… adding dulaglutide (1.5mg sc/wk) safely reduces CV 

outcomes for > 5 yrs

▪ Similar benefits occur in: 

men & women

higher & lower BMI

prior & no prior CVD 

higher & lower A1c

Summary
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▪Dulaglutide therapy for a median of 5.4 years also durably 

reduced

 HbA1c by ~0.6%,

 Weight by 1.5 kg, & 

 Systolic BP by 1.7 mm Hg

▪Dulaglutide was taken for 82% of follow-up time & was well-

tolerated with more GI AEs (as expected) 

Summary
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The addition of dulaglutide could be considered for both primary 

& secondary CV prevention in middle-aged patients with type 2 

diabetes & cardiovascular risk factors

Conclusion
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Canagliflozin and Renal Events in Diabetes with 

Established Nephropathy Clinical Evaluation 
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Primary Aim of the CREDENCE Trial

To assess the effects of the SGLT2 inhibitor, canagliflozin, 
on clinically important renal outcomes in people with 
T2DM and established CKD
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Objectives

In people with T2DM, eGFR 30 to 90 mL/min/1.73 m2, and UACR 300 to 5000 mg/g 
who are receiving standard of care including a maximum tolerated dose of an ACEi
or ARB, to assess whether canagliflozin compared with placebo reduces 

Primary:

• Composite outcome of ESKD, doubling of serum creatinine, or renal or CV 
death 

Secondary:

• CV death or hospitalization for heart failure

• Major cardiovascular events (3-point MACE: CV death, MI, or stroke)

• Hospitalization for heart failure

• ESKD, doubling of serum creatinine, or renal death

• CV death

• All-cause mortality

• CV death, MI, stroke, hospitalization for heart failure, or hospitalization 
for  unstable angina
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Study Design

Participants continued treatment if eGFR was <30 mL/min/1.73 m2

until chronic dialysis was initiated or kidney transplant occurred. 

Key inclusion criteria
• ≥30 years of age 
• T2DM and HbA1c 6.5% to 

12.0%
• eGFR 30 to 90 mL/min/1.73 

m2

• UACR 300 to 5000 mg/g
• Stable max tolerated labelled 

dose of
ACEi or ARB for ≥4 weeks

Key exclusion criteria
• Other kidney diseases, dialysis, or kidney 

transplant
• Dual ACEi and ARB; direct renin inhibitor; 

MRA
• Serum K+ >5.5 mmol/L
• CV events within 12 weeks of screening 
• NYHA class IV heart failure

• Diabetic ketoacidosis or T1DM

2-week placebo 
run-in

Placebo

Canagliflozin 100 mg 

R
Double-

blind 

randomizati

on

(1:1)

Follow-up at Weeks 3, 13, and 26 (F2F) 
then every 13 weeks (alternating 
phone/F2F)

Jardine MJ, et al. Am J Nephrol. 2017;46(6):462-472.
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Prespecified Hierarchical Testing

Primary

1. ESKD, doubling of serum creatinine, or renal or 

CV death

Secondary

2. CV death or hospitalization for heart failure

3. CV death, MI, or stroke

4. Hospitalization for heart failure

5. ESKD, doubling of serum creatinine, or renal 

death

6. CV death

7. All-cause mortality

8. CV death, MI, stroke, hospitalization for heart 

failure, 

or hospitalization for unstable angina Jardine MJ, et al. Am J Nephrol. 2017;46(6):462-472.
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Interim Analysis

▪ Planned interim analysis to occur after 405 confirmed primary 
efficacy endpoints and 2 years of exposure

▪ Reviewed by an Independent Data Monitoring Committee 

▪ Prespecified stopping guidance included

 Primary composite: 2-sided P <0.01

AND

Composite of ESKD, renal death, or CV death: 2-sided P <0.025

 Global assessment of benefit and safety

Jardine MJ, et al. Am J Nephrol. 2017;46(6):462-472.



CREDENCE
Canagliflozin and Renal Events in 

Diabetes with Established Nephropathy 
Clinical Evaluation 

Study Timeline and Population
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Study Timeline

2014 2015 2016 2017 2018 2019

First 

participant 

enrolled

In July 2018, after the planned interim analysis, 

the IDMC made the recommendation to stop 

the CREDENCE trial based on demonstration 

of efficacy

Protocol 

amendment for 

lower extremity 

foot care

Last 

participant 

randomized

Study 

concluded

Interim 

analysis
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34 Countries, 690 Sites, 4401 Participants

Europe (n = 1368)

• Bulgaria

• Czech 

Republic

• France

• Germany

• Hungary 

• Italy

• Lithuania

• Poland

(29)

(57)

(61)

(11)

(135)

(90)

(7)

(50)

• Romania 

• Serbia

• Slovakia

• Spain 

• Russia*

• Ukraine*

• United 

Kingdom 

(59)

(40)

(66)

(141)

(133)

(371)

(118)

Asia Pacific* (n = 848)

• Australi

a 

• China 

• India

• Japan 

• Korea

• Malaysi

a

(38)

(129)

(144)

(110)

(122)

(135)

• New 

Zealand

• Philippines

• Taiwan

• United 

Arab 

Emirates

(61)

(71)

(37)

(1)
Africa (n = 62)

• South Africa* 

(62)

*Analyzed as part of rest of world (n = 1414) in prespecified subgroup analyses.

Central/South America 

(n = 941)

• Argentina

• Brazil

• Chile

• Colombia

• Guatemala

(426)

(314)

(52)

(94)

(55)

North America (n = 

1182)

• Canada

• Mexico 

• United 

States

(172)

(303)

(707)
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Enrollment and Follow-up

4401 randomized

15 (0.7%) did not complete
5 (0.2%) withdrew 

consent

25 (1.1%) did not complete
11 (0.5%) withdrew consent

2199 placebo 2202 canagliflozin

2197 (99.9%)
vital status known

2174 (98.9%)
completed study

2198 (99.8%)
vital status known

2187 (99.3%)
completed study

4395 (99.9%) vital status known; 4361 (99.1%) completed study*

12,900 screened 

8499 excluded

*Patients who completed the study included those who were alive with follow-up at the end of the study or died before final follow-up.
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Demographics and Disease History

Canagliflozin

(n = 2202)

Placebo

(n = 2199)

Total

(N = 4401)

Mean age, years 63 63 63

Female, % 35 33 34

Mean duration of diabetes, 

years
16 16 16

Hypertension, % 97 97 97

Heart failure (NYHA I-III), % 15 15 15

CV disease, % 51 50 50

Prior amputation, % 5 5 5
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Demographics

Canagliflozin

(n = 2202)

Placebo

(n = 2199)

Total

(N = 4401)

Race, %

White 68 66 67

Asian 19 21 20

Black or African American 5 5 5

Other 8 9 8

Geographic region, %

North America 26 28 27

Central/South America 22 21 21

Europe 21 19 20

Rest of world 32 33 32
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Baseline Therapies
Canagliflozi

n

(n = 2202)

Placebo

(n = 2199)

Total

(N = 4401)

Glucose-lowering agents, %

Insulin 66 65 66

Metformin 58 58 58

Sulfonylurea 28 30 29

DPP-4 inhibitor 17 17 17

GLP-1 receptor agonist 4 4 4

Renal and CV protective 

agents, %

RAAS inhibitor >99.9 99.8 99.9

Statin 70 68 69

Antithrombotic 61 58 60

Beta blocker 40 40 40

Diuretic 47 47 47
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Baseline Risk Factors

Canagliflozin

(n = 2202)

Placebo

(n = 2199)

Total

(N = 4401)

HbA1c, % 8.3 8.3 8.3

BMI, kg/m2 31.4 31.3 31.3

Systolic BP, mmHg 140 140 140

Diastolic BP, mmHg 78 78 78

Total cholesterol, mmol/L 4.7 4.6 4.7

HDL-C, mmol/L 1.2 1.2 1.2

LDL-C, mmol/L 2.5 2.5 2.5

Triglycerides, mmol/L 2.2 2.2 2.2
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Baseline Renal Characteristics

Canagliflozin

(n = 2202)

Placebo

(n = 2199)

Total

(N = 4401)

Mean eGFR, mL/min/1.73 m² 56 56 56

eGFR ≥90, % 5 5 5

eGFR ≥60 to <90, % 36 35 35

eGFR ≥45 to <60, % 29 29 29

eGFR ≥30 to <45, % 27 27 27

eGFR <30, % 4 4 4

Median UACR (IQR), mg/g
923 

(459-1794)

931 

(473-1868)

927 

(463-1833)

UACR <30, % <1 <1 <1

UACR 30-300, % 11 11 11

UACR >300-≤3000, % 77 76 77

UACR >3000, % 11 12 11
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Effects on HbA1c
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Effects on Systolic BP

-5

-4

-3

-2

-1

0

1

2

0 6 12 18 24 30 36 42

L
S

 m
e
a
n

 c
h

a
n

g
e
 (

±
S

E
)
 

in
 s

y
s
to

li
c
 B

P
 (

m
m

H
g

)

Months since randomization

No. of participants

Placebo 2188 2131 2096 2027 1923 1766 1187 682 245

Canagliflozin 2190 2141 2096 2047 1962 1842 1261 731 264

Baseline (mmHg) 139.8 140.2

Canagliflozin Placebo

Mean difference over 
study

–3.30 mmHg
(95% CI: –3.87, –2.73)

ITT analysis
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Effects on Body Weight
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Months since randomization

No. of participants

Placebo 2187 2126 2092 2005 1917 1750 1179 679 244

Canagliflozin 2188 2134 2091 2023 1957 1830 1256 731 263

Baseline (kg) 87.3 86.9

Canagliflozin Placebo

Mean difference over study
–0.80 kg

(95% CI: –0.92, –0.69)

ITT analysis
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Effects on Albuminuria (UACR)
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Months since randomization

No. of

participants

Placebo 2113 2061 1986 1865 1714 1158 685 251

Canagliflozin 2114 2070 2019 1917 1819 1245 730 271

Median baseline 

(mg/g) 914 918

Canagliflozin Placebo

Mean % difference over 
study
–32% 

(95% CI: –36, –28)

ITT analysis
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Primary Endpoint Definitions

▪ ESKD

 Chronic dialysis for ≥30 days

 Kidney transplantation

 eGFR <15 mL/min/1.73 m2 sustained for ≥30 days by central laboratory assessment

▪ Doubling of serum creatinine

 Doubling from the baseline average sustained for ≥30 days by central laboratory assessment

▪ Renal death

 Deaths in patients who have reached ESKD who die prior to initiating renal replacement 
therapy and no other cause of death is adjudicated

▪ CV death

 Death due to MI, stroke, heart failure, sudden death, death during a CV procedure or as a 
result of procedure-related complications, presumed sudden CV death, death of unknown 
cause, or death resulting from a documented CV cause other than those listed
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Primary Outcome:
ESKD, Doubling of Serum Creatinine, or Renal or CV Death
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P = 0.00001
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ESKD, Doubling of Serum Creatinine, or Renal Death
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End-stage Kidney Disease
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Dialysis, Kidney Transplantation, or Renal Death*
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Effects on eGFR

-20

-18

-16

-14

-12

-10

-8

-6

-4

-2

0

0 26 52 78 104 130 156 182

L
S

 M
e
a
n

 C
h

a
n

g
e
 (

±
S

E
)
 

in
 e

G
F
R

 (
m

L
/

m
in

/
1

.7
3

 m
2
)

Months since randomization

No. of Participants

Placebo 2178 2084 1985 1882 1720 1536 1006 583 210

Canagliflozin 2179 2074 2005 1919 1782 1648 1116 652 241

56.4 56.0

Canagliflozin Placebo

Chronic eGFR slope

Difference: 2.74/year (95% CI, 2.37–3.11)

–4.59/year
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Baseline

–3.72

Acute eGFR slope (3 weeks)

Difference: –3.17 (95% CI, –3.87, –2.47)

On treatment

–0.55

–1.85/year
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Summary

▪ Canagliflozin reduced the risk of the primary outcome of ESKD, doubling of 
serum creatinine, or renal or CV death by 30% (P = 0.00001)

 The results were consistent across a broad range of prespecified subgroups

▪ Canagliflozin also reduced the risk of the secondary outcome of ESKD, 
doubling of serum creatinine, or renal death by 34% (P <0.001)

▪ Similar risk reductions were seen for exploratory outcomes assessing 
components of the primary outcome

 ESKD: 32% lower (95% CI, 14–46)

 Dialysis, transplantation, or renal death: 28% lower (95% CI, 3–46)

▪ Canagliflozin attenuated the slope of chronic eGFR decline 
by 2.7 mL/min/1.73 m2/year (1.9 vs 4.6)
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CV-related Baseline Demographics
Canagliflozin

(n = 2202)

Placebo

(n = 2199)

Total

(N = 4401)

Hypertension, % 97 97 97

Heart failure (NYHA I-III), % 15 15 15

CV disease, % 51 50 50

Renal and CV protective agents, 

%

RAAS inhibitor >99.9 99.8 99.9

Statin 70 68 69

Antithrombotic 61 58 60

Beta blocker 40 40 40

Diuretic 47 47 47
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CV Death or Hospitalization for Heart Failure
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Major Cardiovascular Events: 
CV Death, MI, or Stroke

No. at risk

Placebo 2199 2152 2100 2022 1717 1143 635 168

Canagliflozin 2202 2163 2106 2047 1756 1196 642 198
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Hospitalization for Heart Failure
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CV Death

No. at risk

Placebo 2199 2185 2160 2106 1818 1220 688 189

Canagliflozin 2202 2187 2155 2120 1835 1263 687 212
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Summary

Primary
Hazard ratio

(95% CI)
P value

1. ESKD, doubling of serum creatinine, or renal or 

CV death

0.70 (0.59–

0.82)
0.00001

Secondary

2. CV death or hospitalization for heart failure
0.69 (0.57–

0.83)
<0.001

3. CV death, MI, or stroke
0.80 (0.67–

0.95)
0.01

4. Hospitalization for heart failure
0.61 (0.47–

0.80)
<0.001

5. ESKD, doubling of serum creatinine, or renal 

death

0.66 (0.53–

0.81)
<0.001

6. CV death
0.78 (0.61–

1.00)
0.0502

7. All-cause mortality
0.83 (0.68–

1.02)
–

8. CV death, MI, stroke, hospitalization for heart 

failure, or hospitalization for unstable angina

0.74 (0.63–

0.86)
–

Not formally 

tested

Not formally 

tested

✔

✔

✔

✔

✔

Not 

significant
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Summary

Canagliflozin resulted in a clinically important and 
statistically significant reduction in kidney failure and 
major cardiovascular outcomes



CREDENCE
Canagliflozin and Renal Events in 

Diabetes with Established Nephropathy 
Clinical Evaluation 
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AEs and Serious AEs

Number of participants 

with an event, n

Canagliflozin

(N = 2200)

Placebo

(N = 2197)
Hazard ratio 

(95% CI)

All AEs 1784 1860 0.87 (0.82–0.93)

All serious AEs 737 806 0.87 (0.79–0.97)

Favors 

Canagliflozin

Favors 

Placebo

0.5 1.0 2.0

Includes all treated participants through 30 days after last dose.
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Renal Safety

Number of 

participants with an 

event, n

Canagliflozin

(N = 2200)

Placebo

(N = 2197)
Hazard ratio 

(95% CI)

All renal-related AEs 290 388 0.71 (0.61–0.82)

Hyperkalemia 151 181 0.80 (0.65–1.00)

Acute kidney injury 86 98 0.85 (0.64–1.13)

Favors 

Canagliflozin

Favors 

Placebo

0.5 1.0 2.0

Includes all treated participants through 30 days after last dose.
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Other AEs of Interest
Number of participants 

with an event, n

Canagliflozi

n

(N = 2200)

Placebo

(N = 2197)
Hazard ratio 

(95% CI)

Male genital mycotic 

infections*
28 3

9.30 (2.83–

30.60)

Female genital mycotic 

infections† 22 10 2.10 (1.00–4.45)

Urinary tract infections 245 221 1.08 (0.90–1.29)

Volume depletion–related 

AEs
144 115 1.25 (0.97–1.59)

Malignancies‡ 98 99 0.98 (0.74–1.30)

Renal cell carcinoma 1 5 0.20 (0.02–1.68)

Breast† 8 3 2.59 (0.69–9.76)

Bladder 10 9 1.10 (0.45–2.72)

Acute pancreatitis 5 2
2.44 (0.47–

12.59)

Diabetic ketoacidosis 11 1
10.80 (1.39–

83.65)

0.125 1.
0

2.0 16.
0

4.0 8.0 32.
0

0.
5

0.2
5

*Includes male participants only (canagliflozin, n = 1439; placebo, n = 1466).

†Includes female participants only (canagliflozin, n = 761; placebo, n = 731).

‡Includes malignant tumors of unspecified type.

Favors 

Canagliflozin

Favors 

Placebo

Includes all treated participants through 30 days after last dose 

except cancer, which includes all treated patients through the end 

of the trial.
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Includes all treated patients through the end of the trial.
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No. at risk

Placebo 2197 2169 2131 2065 1766 1177 658 182

Canagliflozin 2200 2163 2118 2071 1788 1228 667 202

Lower Extremity Amputation
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Summary

▪No difference in risk was observed with canagliflozin 
compared with placebo for:

Fracture

Amputation

▪ Safety profile was otherwise consistent with previous 
canagliflozin studies
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Conclusion

Canagliflozin safely reduced the risk of kidney failure and 
prevented CV events in people with T2DM and CKD



Overview of the REWIND trial,
CREDENCE and 

DECLARE TIMI-58 trials

Implications for Clinical Practice
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