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• I will discuss off-label use of medications



LEARNING OBJECTIVES

1) Review therapeutic options beyond RAAS inhibition

2) Evaluate clinical trial evidence for different approaches

3) Discuss future therapeutic options



4

med.uOttawa.ca

• Candesartan 16 mg daily

• Metformin 500 mg twice daily

• BP 115/70 mmHg

• HbA1C 6.8%

• Creatinine 80 µmol/L, eGFR 105 mL/min

• ACR 30 mg/mmol

Follow-up visit at your clinic
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1. No changes

2. Increase Candesartan

3. Add GLP-1 receptor agonist

4. Add SGLT2 inhibitor

5. Something else

What will you do next?
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Option 1: No change 
Proteinuria predicts bad things

Gansvoort et al. Kidney International 2011;80(1):93-104
Matsushita et al. Lancet 2010;375(9731):2073-2081



7

med.uOttawa.ca

An ACR of 30 represents a high-risk phenotype

X
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• Reasonable option

• Considerations:

o How much additional risk reduction will that give you?

o Will the current BP level allow the increased dose?

Option 2: Maximize the ARB
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Option 3: Add GLP-1 RA

Pros

• Weight reduction

• Glycemic control

• CV health

• Reduce kidney risk

Cons

• Tolerability

• Maybe doesn’t need the 
glycemic control

• Injections

• Cost?
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Option 4: Add SGLT2i

Dharia et al. Annu Rev Med. 2023 Jan 27:74:369-384
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SGLT2i: The 3 big kidney trials

CREDENCE DAPA-CKD EMPA-CKD

Year 2019 2020 2023

N 4401 4304 6609

Diabetes (%) 100 68 46

eGFR 56 (18) 43 (12) 37 (14)

eGFR <30 (%) 0 15 34

Eligibility eGFR 30-90

uACR 300-5000

eGFR 25-75

uACR 200-5000

eGFR 20-45 OR

eGFR 45-90 with 

uACR >200
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CREDENCE

Perkovic et al. NEJM 2019;380:2295-2306
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CREDENCE

Perkovic et al. NEJM 2019;380:2295-2306
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DAPA-CKD

Heerspink et al. NEJM 2020;383:1436-1446
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DAPA-CKD Heerspink et al. NEJM 2020;383:1436-1446
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EMPA-CKD

Herrington et al. NEJM 2023;388:117-127
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EMPA-CKD

Herrington et al. NEJM 2023;388:117-127
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• The evidence is strong across the board

• Dapa is available as a generic

• Doses used in the trials:

o Cana 100 mg daily

o Empa 10 mg daily

o Dapa 10 mg daily

Does it matter which one I use?
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Diabetes

RR 0.79 (0.72-0.88)

No diabetes

RR 0.77 (0.70-0.84)

Should I be worried 
about causing AKI?
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Major complications
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Summary of what we know about flozins

• Consistent kidney and cardiac benefit in all trials

• No effect modification by level of eGFR

• We have efficacy data for eGFRs down to 20 mL/min

• We have safety data for eGFRs below 20 mL/min

• There are some safety concerns but these are small in 
absolute terms (e.g., 0.2 per 1000 person years for 
ketoacidosis)
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• Not doing so great

• Weight gain, not checking sugars

• HbA1C drifting up 8.0%

• ACR now 50 mg/mmol

• BP 135/80 despite Candesartan 32 mg daily

• eGFR 75 mL/min

• Referred to Nephrology – recommended GLP1-RA

A couple of years later…
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1. Nephrologist

2. Family physician

3. Refer to Endocrinology

Who should prescribe Semaglutide?
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GLP-1 Receptor Agonists: Kidney benefit 
observed in CV outcome trials

Benefits not explained by 

indirect effects e.g., weight loss, 

lower BP, better glycemic control

Possible direct effects:

Anti-inflammatory

Less oxidative stress

Hemodynamic effects

Rossing et al. NDT 2023;38:2401-2051
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Mean age 66 years
Mostly white or Asian
HbA1C 7.8%
BMI 32
Long duration of diabetes
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Mean eGFR 47 mL/min
50% under 45 mL/min
High grade albuminuria

95% on ACEi/ARB
15% on SGLT2i
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Consistent benefit 

across all subgroups
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Emerging therapies
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Different ways to target Aldosterone

Aldosterone 
synthase has a high 
AA sequence 
similarity to that of 
cortisol synthase

MRAs do not fully 
block the effects 
of aldosterone 
(“aldo escape”)

Ando. Hypertension Research 2023;46:1056-1057
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Phase 2 data for BI 690517 (Vicadrostat)
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Tuttle et al. Am J Nephrol 2024;55(2):262-272

N = 714 N = 586 (approx. 75 in each group) 

At Baseline:
• 33% female
• Age 63.8 years
• 71% T2DM
• SBP 133.8 

mmHg
• K 4.3 mmol/L
• GFR 52 mL/min
• ACR 426 mg/g
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Dose-dependent reduction 
in plasma aldosterone

Without suppressing cortisol 
production
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Role of Endothelin in CKD progression

Martinez-Diaz et al. Int. J. Mol. Sci. 2023;24:3427
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Post-hoc analysis from the SONAR trial

Heerspink et al. Kidney International. 2021;99:346-349
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Zibotentan: Highly selective ET-A antagonist
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Reasons to be hopeful

Naaman & Bakris. 2021 In: Chronic Kidney Disease and Type 2 Diabetes
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Thank you for your attention

• mcanney@toh.ca
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