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Type 2 diabetes (T2D) & Cardiovascular disease (CVD)
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⬈ risk of CVD
≃ 10% of adults
≃ 500 000 people 
in BC BC diabetes care ≃ 50% die from CVD

https://www2.gov.bc.ca/gov/content/health/practitioner-professional-resources/bc-guidelines/diabetes
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⬈ risk of CVD
≃ 50% die from CVD

èRecent but expensive glucose lowering drugs: 
èGLP-1 RA and SGLT2i
• Coverage in BC (approximate annual cost) PAD 2024

• Limited: semaglutideinjection
(≃ $3,060) | empagliflozin (≃ $1,090)

• Regular benefit: dapagliflozin (≃ $270)

≃ 10% of adults
≃ 500 000 people 
in BC BC diabetes care

https://www2.gov.bc.ca/assets/gov/health/practitioner-pro/provincial-academic-detailing-service/bc_pad_type_2_diabetes_medications_drug_table_update_march_2024.pdf
https://www2.gov.bc.ca/gov/content/health/practitioner-professional-resources/bc-guidelines/diabetes


GLP-1 RA / mechanism of action

5Beta cell, pancreas. Adapted from Pearson NEJM 2006



GLP-1 RA / main warnings
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o Adverse effects
• Gastro-intestinal side effects
• Gallbladder / biliary diseases
• Pancreatitis? retinopathy worsening?

o Contraindications
• Pregnancy
• History of
• pancreatitis, 
• medullary thyroid carcinoma.

Adapted from BC Guidelines



SGLT2i / mechanism of ac?on

7Kidney. Adapted from Hattersley NEJM 2006



SGLT2i / main warnings
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o Adverse effects
• Euglycemic ketoacidosis

• Do not use in type 1 diabetes +++ 
• Volume deple3on

• Consider reducing furosemid at introduc7on
• Genital myco3c/urinary tract infec3ons
• Amputa3on? 

• Especially if peripheral artery diseases? 

o Contraindica<on
• Pregnancy

Adapted from BC Guidelines



Metabolic effects
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o ⬊ HbA1c
• GLP-1 RA > SGLT2i

o ⬊ weight 
• GLP-1 RA > SGLT2i

Adapted from Nong BMJ 2025

🔎



GLP-1 RA and SGLT2i: 
for everyone with type 2 diabetes?
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Tom 👤
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o Male
o 63 years old
o BMI: 25kg/m2

o No history of 
• Cardiovascular 
• Or chronic kidney disease

o Rx: 
• Atorvasta5ne 20mg once daily
• Hydrochlorothiazide 25mg once 

daily
• Me>ormine 500mg twice daily 

o HbA1c: 7.4%

Would you consider adding 
A) GLP-1 RA
B) SGLT2i
C) Both
D) None 



BC Guidelines for diabetes care (2021)

12https://www2.gov.bc.ca/gov/content/health/practitioner-
professional-resources/bc-guidelines/diabetes

Diabetes AND: è consider:

Atherosclerotic cardiovascular disease (ASCVD) è GLP1-RA or SGLT2i

Chronic kidney disease (CKD) and 
an estimated eGFR >30 mL/min/1.73m2 è SGLT2i

History of HF (ejection fraction ≤ 40%) è SGLT2i 
and avoid glitazones and saxagliptin

≥ 60 years & ≥ 2 CV risk factors
(tobacco, dyslipidemia, high blood pressure)

è GLP1-RA, SGLT2i

è Tom 👤 ✅

https://www2.gov.bc.ca/gov/content/health/practitioner-professional-resources/bc-guidelines/diabetes
https://www2.gov.bc.ca/gov/content/health/practitioner-professional-resources/bc-guidelines/diabetes
https://www2.gov.bc.ca/gov/content/health/practitioner-professional-resources/bc-guidelines/diabetes
https://www2.gov.bc.ca/gov/content/health/practitioner-professional-resources/bc-guidelines/diabetes
https://www2.gov.bc.ca/gov/content/health/practitioner-professional-resources/bc-guidelines/diabetes
https://www2.gov.bc.ca/gov/content/health/practitioner-professional-resources/bc-guidelines/diabetes
https://www2.gov.bc.ca/gov/content/health/practitioner-professional-resources/bc-guidelines/diabetes


GLP-1 RA
SGLT2i

Benefit harm ratio
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⬊ Complication 

⬊HbA1c 
GLP-1 RA > SGLT2i



Is ⬊ HbA1c enough evidence? 
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o A marker can be correlated with the prognosNc,
o Without being a predictor of the treatment effect.



Is ⬊ HbA1c enough evidence? 
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o A marker can be correlated with the prognosNc,
o Without being a predictor of the treatment effect.

Adapted from Fleming Ann Intern Med. 1996

Disease Surrogate
marker Outcome

Treatment
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16

o A marker can be correlated with the prognosNc,
o Without being a predictor of the treatment effect.

Adapted from Fleming Ann Intern Med. 1996

Disease Surrogate
marker Outcome

Treatment



Is ⬊ HbA1c enough evidence? 

17Adapted from Boussageon BMJ 2011



Is ⬊ HbA1c enough evidence? 

18

Unclear

Adapted from Boussageon BMJ 2011



GLP-1 RA
SGLT2i

Benefit harm ratio
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⬊ ComplicaNon 

⬊HbA1c 
GLP-1 RA > SGLT2i

⚠ 

⬈Harm❓

GLP-1 RA: gastro-intestinal harms …
SGLT2i: genital infection …



Where does the clinical evidence 
come from? 



Cardiovascular outcome trials (CVOT)

• MACE: major adverse cardiovascular event
• Cardiovascular mortality
• Non-fatal myocardial infarction
• Non-fatal stroke

Big trials powered for clinical outcome

• Randomized
• Double-blinded
• Placebo-controlled …

‘Gold standard’ methodologies  

• è High risk of ‘sponsor bias’
But: all were industry-sponsored

21



Cardiovascular outcome trials (CVOT)
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• MACE: major adverse cardiovascular event
• Cardiovascular mortality
• Non-fatal myocardial infarcYon
• Non-fatal stroke

Big trials powered for clinical outcome

• Randomized
• Double-blinded
• Placebo-controlled …

‘Gold standard’ methodologies  

• è High risk of ‘sponsor bias’
But: all were industry-sponsored



Sponsor bias
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o Industry sponsorship is associated with more favorable 
efficacy findings than other sponsorship.

Lundh Cochrane Database of Systematic Reviews 2017



GLP-1 RA/SGLT2i CVOT in T2D
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o GLP-1 RA: >10 CVOT, > 70,000 participants
o SGLT2i: >5 CVOT, > 50,000 participants

o Added to meZormin

o Mean age from 60 to 69 years old
o Mean body mass index from 30 to 33 kg/m2

o Mean diabetes duration from 9 to 17 years
o Mean HbA1c at baseline from 7 to 9 % (53 to 75 mmol/mol)

o Follow-up ≃2-4 years



Cardiovascular disease prevalence in T2D
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o In CVOT, at baseline

Personal work

History 
of CVD



Cardiovascular disease prevalence in T2D
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o In ‘real life’

Adapted from Einarson Cardiovasc Diabetol 2018

https://pubmed.ncbi.nlm.nih.gov/29884191/


Cardiovascular disease prevalence in T2D
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o In ‘real life’

Adapted from Einarson Cardiovasc Diabetol 2018

https://pubmed.ncbi.nlm.nih.gov/29884191/


Primary CVD prevention 
was under-represented in the CVOT

≾1/3 in CVOT

T2D without CVD

T2D with CVD

≃2/3 in real life

è Can we extrapolate the benefits from 
the CVOT to the general T2D population? 



Why does it matter? 
o The previous example of aspirin for CVD prevenNon in T2D
• The ASCEND trial
• 15,480 parYcipants 
• Without history of CVD 
• Randomized to aspirin or placebo
• Mean follow-up: 7.4 years

ASCEND NEJM 2018 



Why does it matter? 
o The previous example of aspirin for CVD prevenNon in T2D
• The ASCEND trial
• 15,480 parYcipants 
• Without history of CVD 
• Randomized to aspirin or placebo
• Mean follow-up: 7.4 years

ASCEND NEJM 2018 

Serious vascular 
event ⬊≈1% 

Major bleeding 
⬈≈1%

èIn primary CVD prevention, 
the benefits of aspirin were counterbalanced by its harm...



For GLP-1 RA and SGLT2i in T2D, 
what are the clinical evidence in primary 

CVD prevenFon? 



Effect of GLP-1 RA on the risk of MACE
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No ⬊ risk 
of MACE

⬊ risk 
of MACE

Adapted from Karagiannis Diabetes Care 2024



Effect of GLP-1 RA on the risk of MACE
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⬊ risk 
of MACE

No ⬊ risk 
of MACE

Adapted from Karagiannis Diabetes Care 2024



Effect of GLP-1 RA on the risk of MACE

34Adapted from Karagiannis Diabetes Care 2024

⬊ risk 
of MACE

No ⬊ risk 
of MACE

This test has a low power



Effect of SGLT2i on the risk of MACE
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No ⬊ risk 
of MACE

⬊ risk 
of MACE

Adapted from Karagiannis Diabetes Care 2024



Effect of SGLT2i on the risk of MACE
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⬊ risk 
of MACE

No ⬊ risk 
of MACE

Adapted from Karagiannis Diabetes Care 2024



GLP-1 RA/SGLT2i in primary CVD prevention 
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o Compared to placebo, 
o In the subgroups without previous CVD,
o No differences for 
• All cause mortality
• CV mortality
• Myocardial infarc%on
• Stroke 

On-going work



GLP-1 RA/SGLT2i in primary CVD prevention 
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o The available evidence for primary CVD prevention are of low 
certainty
• High risk of sponsor bias
• Low precision 
• Lack of effect or lack of power to detect the effect? 
• è need more participants in primary CVD prevention

o è No demonstration of CV benefits in this population

On-going work

🤷



GLP-1 RA/SGLT2i in primary CVD prevention 
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o If we extrapolate a potential benefit from secondary CVD 
prevention, 

o Such effect would be small in primary CVD prevention 
• Risk of MACE among 1,000 patients over 3-4 years:
• Without GLP-1 RA/SGLT2i: around ≈70-80 CV events 
• If GLP-1 RA/SGTL2i ⬊ MACE risk by ≈15%
• Then we would expect ≈10 fewer CV events

On-going work



GLP-1 RA/SGLT2i in primary CVD preven?on 
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o If we extrapolate a potenNal benefit from secondary CVD 
prevenNon, 

o Such effect would be small in primary CVD prevenNon 
• Risk of MACE among 1,000 pa%ents over 3-4 years:
• Without GLP-1 RA/SGLT2i: around ≈70-80 CV events 
• If GLP-1 RA/SGTL2i ⬊ MACE risk by ≈15%
• Then we would expect ≈10 fewer CV events

On-going work

⬊ Complication ⬈Harm❓
*remember 
ASCEND … 



Tom 👤
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o Male
o 63 years old
o BMI: 25kg/m2

o No history of 
• Cardiovascular 
• Or chronic kidney disease

o Rx: 
• Atorvasta5ne 20mg once daily
• Hydrochlorothiazide 25mg once 

daily
• Me>ormine 500mg twice daily 

o HbA1c: 7.4%

Would you consider adding 
A) GLP-1 RA
B) SGLT2i
C) Both
D) None 



BMJ Rapid Recommendations  (2025)

42Adapted from Agarwal BMJ 2025
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BMJ Rapid Recommenda?ons  (2025)

44Adapted from Agarwal BMJ 2025



BMJ Rapid Recommenda?ons  (2025)

45Adapted from Agarwal BMJ 2025

è Some disagreements in 
the guidelines regarding 
the populaNon with T2D 

but without CVD

è Tom 👤 ❌



Diabetes Canada     (2024)
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o Definition of “high CV risk”: 
unclear 

Shah Can J Diabetes 2024



Diabetes Canada     (2024)

47

o DefiniNon of “high CV risk”: 
unclear 

Shah Can J Diabetes 2024



T2D with chronic kidney disease (CKD)
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Placebo controlled
randomized renal

outcome trial in T2D
Baseline CKD Reported renal protection

FLOW NEJM 2024

(SC sema)
eGFR 25 to 75ml.min 
& UAC 100 to 5000 eGFR* ✅

CREDENCE NEJM 2019

(cana)
eGFR 30 to <90ml.min 

& UAC 300 to 5000
Serum creatinine level

End-stage kidney disease**
✅
✅

UAC: Urinary albumin (mg) to creatinine (g) ratio; eGFR: estimated glomerular filtration rate
*: fewer ≥50% reduction; **: fewer eGFR <15ml.min or dialysis or transplantation



Take home message 



GLP-1 RA and SGLT2i in type 2 diabetes
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o The evidence relies mostly on paNents with a history of CVD.
o In primary CVD prevenNon, evidence is sNll lacking.

Benefit-harm ratio in 
the CVOTs

(high CV risk)

How is the benefit-harm
ratio in the general T2D 

population 
(at lower CV risk)?



Primary CVD prevention in T2D
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👀More to come

Expected Trial Comparison Population Outcome 
2025-10 SMARTEST dapagliflozin 

vs metformin
2,072👤 
without CVD

Large 
composite* 

2028 ASCEND 
PLUS

oral semaglutide 
vs placebo

≈20,000👤 
without CVD

MACE+**

2029 PRECIDENTD SGLT2i 
vs GLP-1 RA

≈6,000👤, 
30% without CVD

Large 
composite***

*all-cause death, MACE and microvascular complications (including albuminuria)
** : MACE-3P + transient ischaemic attack and coronary revascularisation)
***: total number of myocardial infarction, stroke, arterial revascularization, hospitalization for heart failure, end-
stage kidney disease, kidney transplantation, and mortality
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👀More to come

Expected Trial Comparison Population Outcome 
2025-10 SMARTEST dapagliflozin 

vs metformin
2,072👤 
without CVD

Large 
composite* 

2028 ASCEND 
PLUS

oral semaglutide 
vs placebo

≈20,000👤 
without CVD

MACE+**

2029 PRECIDENTD SGLT2i 
vs GLP-1 RA

≈6,000👤, 
30% without CVD

Large 
composite***

*all-cause death, MACE and microvascular complications (including albuminuria)
** : MACE-3P + transient ischaemic attack and coronary revascularisation)
***: total number of myocardial infarction, stroke, arterial revascularization, hospitalization for heart failure, end-
stage kidney disease, kidney transplantation, and mortality



https://www.ti.ubc.ca/
 @Drug_Evidence

Any ques?ons? 

54guillaume.grenet@ubc.ca

Thank you

@guillaume-grenet.bsky.social 

https://www.ti.ubc.ca/
mailto:guillaume.grenet@ubc.ca

