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Objectives:

As a result of attending this session, the participants will be able to:

1) Select the appropriate antihyperglycemic therapy in presence of clinical

cardiovascular disease, heart failure or diabetic kidney disease.

2) Discuss the impact of eGFR on the use of SGLT2 inhibitors and its

rationale,

3) Involve and counsel the patient in the choice and use of their

antihyperglycemic therapy
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Concepts that you should already have integrated 
in your daily practice for type 2 diabetes :

If cardiovascular disease (or if more than 60 years old…): add an SGLT2i and/or a 

GLP-1R agonist 

We should strongly consider using an SGLT2 inhibitor if the eGFR is between 30 

and 60  or in presence of  micro/macro-albuminuria to protect the kidneys

The use of metformin+SGLT2 inhibitor+GLP-1 receptor agonist is particularly 

advantageous in many patients

The GLP-1 receptor agonists’ vascular protection is conserved in presence of  

eGFR below 30 ml/min/1.73m2.
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If cardiovascular disease: add an SGLT2i and/or a GLP-1R agonist



Treatment of Type 2 Diabetes

Glycemic Control Vascular Protection

Metformin ASA

Sulfonylureas Statins

DPP-4 Inhibitors ACEi or ARB

Insulin

SGLT2 Inhibitors

GLP-1 Receptor Agonists



SGLT2 inhibitors effect on MACE according 

to 

CV Enrollment Stratum

Zelniker TA et al. Lancet 2018; doi.org/10.1016/S0140-6736(18)32590-X



SGLT2 inhibitors effect on hHF according to 

CV Enrollment Stratum

Zelniker TA et al. Lancet 2018; doi.org/10.1016/S0140-6736(18)32590-X

No heterogeneity between studies

Effects of SGLT2 inhibitors on 
hospitalizations for heart failure



SGLT2 inhibitors effect on renal composite‡ according to 

CV Enrollment Stratum

Zelniker TA et al. Lancet 2018; doi.org/10.1016/S0140-6736(18)32590-X

No heterogeneity between studies

Effect of SGLT2 inhibitors on renal 
composite outcomes



MACE in relation to CV Risk - REWIND

Total Group         0.88 (0.79-0.99) 



Cardio-Renal Benefits
of SGLT2 Inhibitors and GLP-1R Agonists

in Various Populations with Type 2 Diabetes

MACE: Major Adverse Cardiovascular Events; HF: Heart Failure; SGLT-2i: Sodium-GLucose coTransporter-2 inhibitors; CVD: cardiovascular disease.
Verma S et al.Lancet. 2018; http://dx.doi.org/10.1016/S0140-6736(18)32590-X.
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DAPA-HF Endpoints
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EndPoint RR 95% CI P NNT

Primary 0.74 (0.65-0.85) P=0.00001 21

Type 2 Diabetes YES 0.75 (0.63-0.90)

Type 2 Diabetes NO 0.73 (0.60-0.88)

Worsening HF Event 0.70 (0.59-0.83) P=0.00003

CV Death 0.82 (0.69-0.98) P=0.029

CV Death or HHF 0.75 (0.65-0.85) P=0.00002

All Cause Death 0.83 (0.71-0.97) P=0.022

Worsening Renal 

Function

0.71 (0.44-1.16) P=0.17



Renal Outcomes

What a change! 
Not so long ago, we were requiring an eGFR above 
60 to initiate any SGLT2 inhibitor…

We should strongly consider using an SGLT2 inhibitor if the eGFR is between 30 

and 60  or in presence of  micro/macro-albuminuria to protect the kidneys



The analysis by eGFR is particularly pertinent for SGLT2i
Low eGFR = Less glucosuria = Lower efficacy ?

A1c Reduction 
by eGFR 

in the CREDENCE Trial

Baseline eGFR 
(ml/min/1.73m2)

< 45

60-<90

45-<60

≥ 90



CREDENCE 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 

randomization
(1:1)

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



Summary of Renal Results





Average CREDENCE patient

Age ≈ 63 yo
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Potential Importance of SGLT2 Inhibition

Adapté de: Perkovic et al., N Engl J Med 2019, DOI: 10.1056/NEJMoa1811744. 
Rivara & Mehrotra, Semin Nephrol. 2017; 37(2): 181–193.
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Approximately 
13 years

YearsPlacebo
Age ≈ 73 yo

eGFR ≤ 10 mL/min/1.73 m2

–4.59/year

Canagliflozin 100 mg
Age ≈ 86 yo
eGFR ≤ 10 mL/min/1.73 m2

Dialysis, kidney 
transplantation or drenal 

death (number of events)*

Canagliflozin
(n=2202)

Placebo
(n=2199)

78 105

RR 0.72 (95% CI 0.54–0.97)

*Post-hoc analysis

eGFR ≤ 10 mL/min/1.73 m2



Semaine
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Antihyperglycemic Agents and Renal Failure

eGFR(mL/min/1.73 m2): <15 15–29 30–59 60–89 ≥ 90
CRF Stage 5 4 3 2 1

Acarbose (Glucobay) Not recommended 25

Dapagliflozin (Forxiga)
Empagliflozin (Jardiance)

Pioglitazone (Actos) 30

Contraindicated SafeDose adjustment required

Canagliflozin (Invokana) 60100 mg

Titrate carefully to avoid nausea

*=Do not initiate if eGFR is < 60 ml/min

Not recommended

Metformin (Glucophage) 30 45

15Linagliptin (Trajenta)

Sitagliptin (Januvia) 5030 50 mg25 mg

Saxagliptin (Onglyza) 5015 2.5 mg

Alogliptin (Nesina) Not recommended 506.25 mg 12.5 mg30

Exenatide (Byetta) 30

Liraglutide (Victoza) 50

Repaglinide (GlucoNorm)

Gliclazide (Diamicron) 15

Glyburide (Diabeta) 30 50

Alpha-Glucosidase 

Inhibitors

Glimepiride (Amaryl) 30

Biguanides

DPP-4 

Inhibitors

SGLT2 

Inhibitors

Insulin 

Secretagogues

GLP-1 Receptor 

Agonists

Insulins

Rosiglitazone (Avandia) 30
Thiazolidinediones

25 mg OD

Limited experience 5 mg OD

5 mg OD
100 mg OD

850 mg tid500 mg bid

1.8 mg OD

25 mg OD

300 mg OD
10 mg OD

45 mg OD

8 mg OD

4 mg tid

10 mg bid

4 mg bid

MR 120 mg die or 160 mg bid

100 mg tid

Hypos: start at 1 mg OD

hypos

Heart failure

Heart failure

Dulaglutide (Trulicity)

50

Exenatide QW (Bydureon) 30 50

Yale JF, version October 2019

www.dryale.ca

10 ug bid
2 mg per  week

The dose indicated is the highest dose that can be used at that eGFR

1.5 mg per week

50

Caution: reason indicated

30 50Lixisenatide (Adlyxine) 20 ug OD

Semaglutide (Ozempic) 1.0 mg per week

Ertugliflozin (Steglatro) 45 60* 15 mg OD

Limited experience 30 50

15

3015

30

30
Check renal function

15 500 mg OD

45

Limited experience

Hypos

http://www.dryale.ca


Evidence for the use of 
SGLT2i and  GLP-1Ra by sub-populations

SGLT2 inhibitors GLP-1 receptor 

agonists

MACE CANA DAPA EMPA DULA  LIRA  SEMA

Heart Failure CANA DAPA EMPA

Renal deterioration CANA DAPA  EMPA DULA  LIRA   SEMA

Clinical 

Cardiovascular Disease

SGLT2 inhibitors GLP-1 receptor 

agonists

MACE CANA DAPA DULA LIRA  SEMA

Heart Failure CANA DAPA

Renal deterioration CANA DAPA DULA  LIRA   SEMA

SGLT2 inhibitors GLP-1 receptor 

agonists

MACE

Heart Failure CANA DAPA EMPA

Renal deterioration CANA DAPA EMPA

High Risk for 

Cardiovascular Disease

Pre-existing Renal Disease



YES, but…
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Adverse Events in SGLT2i CVOTs
CANVAS CREDENCE DECLARE DAPA-HF EMPAREG

Cana Placebo Cana Placebo Dapa Placebo Dapa Placebo Empa Placebo

Volume Depletion 2.6 1.85 2.84 2.35 2.5 2.4 7.5 6.8 5.1 4.9

Acute Kidney Injury 3.0 4.1 1.69 2.00 1.5 2.0 6.5 7.2 5.2 6.6

Urinary Tract Infection 4.0 3.7 4.83 4.51 1.5 1.6 18.0 18.1

Genital Mycotic 

Infection
6.9 1.75 1.26 0.61 0.9 0.1 10.0 2.6

Fournier’ Gangrene 0.01 0.06

Fracture 1.54 1.19 1.18 1.21 5.3 5.1 2.1 2.1 3.8 3.9

Amputation 0.63 0.34 1.23 1.12 0.36 0.33 0.5 0.5 0.65 0.65

Diabetic ketoacidosis 0.06 0.03 0.22 0.02 0.3 0.1 0.1 0.0 0.1 <0.1



Counsel all 

Patients About

Sick Day 

Medication List

Visit
guidelines.diabetes.ca

for patient 

handout 

2018 Diabetes Canada CPG – Chapter 29.  Chronic Kidney Disease in Diabetes

https://guidelines.diabetes.ca/


DFGe : débit de filtration glomérulaire estimé; prn: au besoin; TA: tension artérielle. 

*Chez les adultes avec diabète de type 2 et MCV clinique chez qui les cibles glycémiques ne sont pas atteintes avec la médication antihyperglycémique actuelle 

Reid T. Clinical Diabetes 2013;31:148-57. 

Bettge K et coll. Diab Obes Metab 2017;19:336-47.

Practical Aspects to Consider

• Start with the lowest dose

• eGFR > 45 dapagliflozin 

eGFR > 30 canagliflozin*/empagliflozin

Insulin or secretagogues 

• Consider  dose if glycemia close to normal

Anti-hypertensives

• Consider  dose if BP normal

Genital mycotic infections 

• Counselling, optional anti-fungal prescription

Practical tips to reduce nausea

• Information

• Increase the dose more slowly

• Reduce temporarily the dose if nausea

• Eat smaller meals, stop if feeling full
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GLP-1 RASGLT-2i

H: Nystatin cream, tube of 15g
F: Fluconazole 150 mg 1tab po stat

Canagliflozin (Invokana)   100 mg

Dapagliflozin (Forxiga)          5 mg

Empagliflozin (Jardiance)   10 mg

Dulaglutide (Trulicity)      0.75 mg then 1.5 mg per week

Liraglutide (Victoza)        0.6 then 1.2 then 1.8 mg per day

Semaglutide (Ozempic)  0.25 then 0.5 then1.0 mg per week



GLP-1R Agonist Pens
Liraglutide

Once a day

0.6,1.2 or 1.8 mg

Adjustable by clicks

32g needle

Dulaglutide

Once a week

0.75 or 1.5 mg

Non-Adjustable

29g needle

Semaglutide

Once a week

0.25, 0.5 or 1.0 mg

Adjustable by clicks

32g needle

Exenatide QW

Once a week

2.0 mg

Non-Adjustables

23g needle



TRANSITION SLIDE
LIGHT BLUE

EX: exception

Lipscombe L et al. Can J Diabetes 2018;42;S88–S103.

A1C (%) Weight Hypoglycemia HEART KIDNEYS
Other  adverse 

 effects RAMQ

TABLETS

Sulfonylureas  YES YES

SGLT-2i /  - GOOD GOOD Mycosis EX

DPP-4i  0 - EX

INJECTIONS

GLP-1RA /  - GOOD Nausea EX

INSULIN  YES YES

Discussion With Patient:
Choice of Treatment to Add to Metformin
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The End

Jean-Francois.Yale@Mcgill.ca
www.dryale.ca


