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Learn ing  Objec t i v es

• Value of secondary prevention in patients with diabetes

• Management strategies to optimize cardiovascular risk in patient 
with diabetes with ASCVD

• Current guidelines recommendations on the use of SGLT2i and 
GLP-1 receptor agonists (GLP1-RA) in patients with diabetes 

• Clinical evidence supporting the cardiovascular and renal benefits 
of GLP1-RA therapies.

During this session, participants will analyze and interpret the:



• The WHO estimates that globally, high glucose is the 3rd highest 
risk factors for premature mortality

• Estimated >500million cases of DM worldwide

• The majority of DM management occurs in primary care

Typ e 2  DM in  P r imar y  Car e



The Impact of DiabetesDiabetes is associated with Significant loss of life years

• Seshasai et al. N Engl J Med 2011;364:829-41
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On average, a 50-year-old individual with diabetes and no history of vascular 

disease will die 6 years earlier compared to someone without diabetes



Absolute risk of MI is higher in people with Diabetes

Booth GL, et al. Lancet 2006;368:29-36

On average, men and women with diabetes have twice the rate of myocardial infarction
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• DM significantly accelerates the development and natural history of 
CVD compared to individuals without DM

• CV events have the greatest capacity to cause premature death or 
devastating disability

• MI, stroke and amputation are all manifestations of aggressive 
atherosclerosis

• There is growing appreciation of heart failure as an important cause 
of CV morbidity and mortality

Typ e 2  DM and  CVD



CKD is a Powerful Predictor of Mortality in T2D, Regardless 

of Cardiovascular Disease Status

Afkarian M et al. J Am Soc Nephrol. 2013 Feb;24(2):302-8.
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Presence of CKD and T2D significantly increases the 

risk of MACE, heart failure and death

• 40–50% of people with diabetes develop CKD 1

• Prevalence of CKD similar to CVD in type 2 diabetes

• 24.1% vs 21.6%, respectively

• DKD shortens survival by 6-15 years3

• Prevention of CVD and CKD is a major focus in the 
management of people with DM type 2, CKD or obesity

• Given their inter-relationships, these conditions are 
collectively referred to as cardiovascular-kidney-metabolic 
syndrome



• The WHO estimates that globally, high glucose is the 3rd highest risk 
factors for premature mortality

• CVD is the leading cause of morbidity and mortality in people with 
DM type 2

• Estimated >500million cases of DM worldwide

• The majority of DM management occurs in primary care

• Focus is not only on glycemic control but on multi-morbidity risk 
reduction

Manag ing  DM  type  2  in  Pr imary  Ca re









Phar macotherapy  fo r  opt im iz ing  g lycemia  

and  ca rd iorena l  r i s k

- Shah BR et al, Can J Diabetes 48 (2024) 415e424
- *Choose an agent that has demonstrated evidence of benef it, refer to the text in speaker note. †Based on the FLOW trial that was not reviewed for this update, refer to the text in speaker  note.
- GLP1-RA, glucagon-like peptide-1 receptor agonist; SGLT2i, sodium-glucose cotransporter-2 inhibitor

Start metformin

Start cardiorenal protective agents, if indicated

A1C in target or above
Metabolic

decompensation
A1C above target

Such as:

• Ketosis
• Unintentional weight loss
• Polyuria, polydipsia

• Marked hyperglycemia

High

Cardiovascular risk
Heart failure

Chronic kidney

disease
Add glucose-lowering therapy

according to clinical priorities.
Clinical priorities may include:
• Weight loss

• Avoidance of hypoglycemia
• Desired magnitude of A1C lowering
• Cost

• Side effect profile
• Possibility of pregnancy
• Comorbidities

Insulin
GLP1-RA*

or SGLT2i*
SGLT2i*

SGLT2i*

Consider GLP1-RA† Oral agents, injectable incretins, insulin

A1C above target or new clinical indication





GLP-1 Receptor Agonists



GLP-1RAs  have  g radual l y  been 

i ncorpo ra ted  in to  majo r  gu ide l ines

2016 20222017 2018 2019 2020 2021

Diabetes Canada: SGLT2i or GLP-1 RA 
demonstrated CV or renal benefits in HF 

and/or CKD, and T2D with ASCVD 3

Canadian guidelines

International Cardiology guidelines

ESC: SGLT2i or GLP-1 RA 
with proven CV benefit 
for those at high CV risk 

irrespective of metformin 
use4

ACC: SGLT2i or GLP-1 
RA with proven CV 

benefit for those with 
CV risk, HF or DKD5

ESC: early 
administration of 
SGLT2i in those 

with HFrEF6

AHA/ACC/HFSA: 
SGLT2i in people with 
HFrEF irrespective of 

presence of T2D7

CCS: SGLT2i for treatment of HF in 
patients with or without T2D and in 

patients with T2D and ASCVD1

CCS: SGLT2i and GLP-1 RA for 
treatment of HF, CKD and prevention 

of cardiorenal events in T2D and 
ASCVD or multiple risk factors for 

ASCVD2

ACC, American College of Cardiology; ADA, American Diabetes Association; AHA, American Heart Association; ASCVD, atherosclerotic cardiovascular disease; CKD, chronic kidney disease; CV, cardiovascular; CVD, cardiovascular disease; DKD, diabetic kidney disease; ESC, European Society of 
Cardiology; GLP-1 RA, glucagon-like peptide-1 receptor agonist; HbA1c, glycated hemoglobin; HF, heart failure; HFrEF, heart failure with reduced ejection fraction; HFSA, Heart Failure Society of America; SGLT2i, sodium–glucose cotransporter-2 inhibitor; T2D, type 2 diabetes.
1. Diabetes Canada Clinical Practice Guidelines Expert Committee; Lipscombe L, et al. Can J Diabetes. 2020;44(7):575 -591. 2. Mancini GBJ, et al. Can J Cardiol. 2022;38(8):1153-1167 3. Ivers NM, et al. Can Fam Physician. 2019;65(1):14-24. 4. Cosentino F et al. Eur Heart J 2020;41:255–323; 5. 
Das SR et al. J Am Col l Cardiol 2020;76:1117–45; 6. McDonagh TA  et al. Eur Heart J 2021;42:3599–726; 7. Heidenreich PA et al. Circulation 2022;145:e876–94.



Ple iot rop i c  loca l  and  s ys temic  ac t i on s  o f  

GLP-1 1 -3

↓ Body weight

↓ Food intake
↑ Satiety

Brain

Intestine
Fat & other tissues
↓ Inflammation

↓ Blood pressure

Blood vessels

↑ Natriuresis   ↑ Diuresis

Kidney

↑ Cardio protection   

↑ Left ventricular function
↑ Blood flow

Heart

SEMAGLUTIDEGLP-1

↓ Coagulation

Platelets

↓ Glucose-dependent glucagon 
secretion

↑ Glucose-dependent insulin secretion
↑ Insulin biosynthesis
↓ Apoptosis

 cell

 cell

Pancreas
↓ Glucose   ↓ Hypoglycaemia events3

↓ Postprandial lipids

GLP-1, glucagon-like peptide-1. 
1. Drucker DD. Cell Metab 2016;24:15–30; 2. Ryan D & Acosta A. Obesity 2015;23:1119–29; 3. Nauck MA et al . Am J Physiol 1997;273:E981–8.



STEP is the phase 3a/3b clinical development programme 
for subcutaneous semaglutide 
2.4 mg weekly for weight management

Semaglutide 2.4 mg

68 weeks + 7 week follow-up

STEP 1–4
Phase 3a

Semaglutide 2.4 mg

104 weeks + 7 week follow-up

STEP 5
Phase 3b

STEP 6
East Asian
Phase 3a

Semaglutide 1.7 and 2.4 mg

68 weeks + 7 week follow-up

The treatment period in all STEP trials is followed by a 7-
week period off treatment to account for the long half-life 
of semaglutide

0.25 mg

0.5 mg

1.0 mg

1.7 mg

2.4 mg

0 4 8 12 16 20

Dose escalation
Semaglutide 2.4 mg OW treatment is initiated at 0.25 
mg, followed by increments every 4 weeks to 0.5, 1.0, 
1.7, and 2.4 mg OW

week

The primary endpoint for all STEP 
trials is weight loss

STEP 3

In STEP 3 only, lifestyle 
intervention comprises IBT, an 
initial 8-week low-energy diet 
and higher target for physical 
activity

Across the STEP programme

Treatment with semaglutide 
2.4 mg OW will be compared to placebo, 
as an adjunct to
lifestyle intervention

STEP 7 (China MRCT) Weight management in 
predominantly Asian population (44 weeks)

STEP 8 Head-to-head vs liraglutide 3.0 mg

STEP 9 in participants with obesity and 
knee osteoarthritis

STEP 10 reversal of pre-diabetes in participants 
with obesity and 
pre-diabetes

HFpEF in participants with obesity and heart failure 
with preserved ejection fraction

HFpEF DM in participants with obesity and type 2 
diabetes

SELECT CV outcomes trial

Phase 3 programme - STEP 
Effects of semaglutide 2.4 mg OW in participants with overweight and obesity



Semag lut ide  has  bene f i t s  on  sev era l  CV  

r i s k  factor s

- CI, confidence interval; CV, cardiovascular; ETD, estimated treatment difference; ETR, estimated treatment ratio; HbA1c, glycated haemoglobin; HDL, high-density l ipoprotein; hsCRP, high-sensitivity
-  C-reactive protein; LDL, low-density l ipoprotein; VLDL, very low-density l ipoprotein.Wilding et al. N Engl  J Med 2021;384:989-1002; 2. Kosoribod M et al. Poster presented at the American College of 
- Cardiology (ACC) conference, May 15–17 2021, virtual meeting; 3. Davies M et al. Lancet 2021;397:971–84. 



Semag lut ide  has  bene f i t s  on  sev era l  CV  

r i s k  factor s

- CI, confidence interval; CV, cardiovascular; ETD, estimated treatment difference; ETR, estimated treatment ratio; HbA1c, glycated haemoglobin; HDL, high-density l ipoprotein; hsCRP, high-sensitivity
-  C-reactive protein; LDL, low-density l ipoprotein; VLDL, very low-density l ipoprotein.Wilding et al. N Engl  J Med 2021;384:989-1002; 2. Kosoribod M et al. Poster presented at the American College of 
- Cardiology (ACC) conference, May 15–17 2021, virtual meeting; 3. Davies M et al. Lancet 2021;397:971–84. 

Cholesterol 

Total cholesterol
189.6   192.1

LDL cholesterol
110.3   112.5

HDL cholesterol
49.4   49.5

VLDL cholesterol
24.5    24.9 

Triglycerides

126.2    127.9

Free fatty acids
12.3   12.7

Semaglutide 2.4 mg Placebo

STEP 1 | Lipids1

STEP 2 | HbA1C
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Sev era l  s t ud ie s  exam in ed  ro l e  o f  G LP1 -R A i n  

DM  typ e  2  an d  m a jo r  ca rd i ac  ev en t s  (MA C E )

ELIXA (Lixisenatide)

LEADER (Liraglutide)

SUSTAIN-6 (OW-Semaglutide)

EXSCEL (Exenatide)

Harmony Outcomes (albiglutide) 

REWIND (Dulaglutide)

PIONEER 6 (oral-semaglutide)

AMPLITUDE-O (efpeglenatide)



Previous evidence from T2D CVOTs shows  GLP1 -RA 

pro tec t  f rom major  ca rd iac  ev ent s  ( MACE)

- Weights are from random effect analysis. In addit ion to pr imary cardiovascular outcome results papers,  data were extracted from additional sources. AMPLITUDE-O data were provided by the authors. Three-point MACE consisted of cardiovascular  death, myocardial infarction,  and  
stroke. NNTs were calculated over a weighted average median follow-up of 3.0 years. P values are for superiority. CI, confidence interval; CVOTs, cardiovascular  outcome trails; GLP-1, glucagon-like peptide-1; GLP-1 RAs, GLP-1 receptor agonists; MACE, major adverse                        
cardiovascular events; NNT, number needed-to-treat Sattar  N et al. Lancet Diabetes Endocrinol. 2021; S2213-8587(21)00203-5.,  doi:10.1016/S2213-8587(21)00203-5

GLP-1 Receptor 
agonist, n/N (%)

Placebo
n/N (%)

Hazard ratio
(95% CI)

NNT
(95% CI)

p value

Three-point MACE

ELIXA (Lixisenatide) 400/3034 (13%) 392/3034 (13%) 1.02 (0.89-1.17) 0.78

LEADER (Liraglutide) 608 (4668 (13%) 694/4672 (15%) 0.87 (0.78-0.97) 0.01

SUSTAIN-6 (OW-Semaglutide) 108 (1648 (7%) 146/1649 (9%) 0.74 (0.58-0.95) 0.016

EXSCEL (Exenatide) 839/7356 (11%) 905/7396 (12%) 0.91 (0.83-1.00) 0.061

Harmony Outcomes (albiglutide) 338/4731 (7%) 428/4732 (9%) 0.78 (0.68-0.90) 0.0006

REWIND (Dulaglutide) 594/4949 (12%) 663/4952 (13%) 0.88 (0.79-0.99) 0.026

PIONEER 6 (oral-semaglutide) 61/1591 (4%) 76/1592 (5%) 0.79 (0.57-1.11) 0.17

AMPLITUDE-O (efpeglenatide) 189/2717 (7%) 125/1359 (9%) 0.73 (0.58-0.92) 0.0069

Subtotal (I2=44.5%, p=0.082) 0.86 (0.80-0.93) 65 (45-130) <0.00010.5 1 1.5

Favours GLP-1 receptor agonists Favours placebo

GLP-1 RAs reduced MACE by 14% (HR 0·86 [95% CI 0·80–0·93]; p<0·0001), 

with no significant heterogeneity across GLP-1 receptor agonists



*Albiglutide was withdrawn from worldwide commercial market in July 2018; †Composite renal endpoint including microalbuminuria.
CI, confidence interval; CV, cardiovascular; CVOT, cardiovascular outcomes trial; GLP-1RA, glucagon-like peptide-1; receptor agonist; HHF, hospitalisations for heart failure; HR, hazard ratio; I2, heterogeneity; 
MACE, major adverse cardiovascular events; MI, myocardial infarction; T2D, Type 2 diabetes. Sattar N et al. Lancet Diabetes Endocrinol 2021;9:653–62.

Harmony 

Outcomes*
LEADER EXSCEL PIONEER 6 SUSTAIN 6 REWIND AMPLITUDE-OELIXA

MACE CV death Fatal or 

non-fatal MI

Fatal or non-fatal 

stroke

(I2=44.5%, p=0.082)

HR 0.86 

95% CI [0.80; 0.93]

(I2=13.4%, p=0.33)

HR 0.87 

95% CI [0.80; 0.94] 

(I2=26.9%, p=0.21)

HR 0.90 

95% CI [0.83; 0.98] 

(I2=0.0%, p=0.64)

HR 0.83 

95% CI [0.76; 0.92] 

(I2=3.0%, p=0.41)

HR 0.89 

95% CI [0.82; 0.98]

HHFAll-cause 

mortality

(I2=10.1%, p=0.35)

HR 0.88 

95% CI [0.82; 0.94] 

Meta-analysis

Composite renal end-

point
†

(I2=47.5%, p=0.09)

HR 0.79 

95% CI [0.73; 0.87]

14%
p<0.0001

13%
p=0.0010

12%
P=0.0001

10%
p=0.020

17%
p=0.0002

11%
p=0.013

21%
p<0.0001

M e t a - a n a l y s i s  o f  G L P - 1 R A T 2 D  C V O Ts  d e m o n s t r a t e d  a  
s i g n i f i c a n t  r e d u c t i o n  i n  a l l  m e a s u r e d  C V  e v e n t s



SELECT t r i a l

• Some GLP-1 RA’s have demonstrated a reduction in MACE in pts 
with DM type 2 who are at high cardiovascular risk 

• Hypothesis: semaglutide 2.4mg SC once weekly, in addition to 
standard of care, will reduce the incidence of CV events among 
patients with overweight or obesity and pre-existing CV disease, 
but no diabetes

- Randomized, double-blind, placebo controlled

- Event driven

- Superiority

- 804 clinical sites in 41 countries
Summarized in



SELECT t r i a l :  Key  Endp o int s

Summarized in

Primary Composite (Time to 
first event):

- CV death, nonfatal MI, or 
nonfatal stroke

Confirmatory Secondary (Time to 
first event and tested in 
hierarchical order):

- CV death

- Heart failure composite (CV 
death or hospitalization or 
urgent visit for heart failure)

- All cause death

Supportive Secondary (Time to first 
event):

• Expanded CV composites

• nonfatal MI, or nonfatal stroke

• Hospitalization or urgent visit for 
heart failure

• Coronary revascularization or 
unstable angina

• Nephropathy composite

• Progression to diabetes or 
prediabetes



HbA1c ≥6.5%

Treatment with glucose

lowering agents within the
last 90 days

History of type 1 

or type 2 diabetes‡

Presently classified 

as being in NYHA 
class IV heart failure

Male or female 

≥45 years of age

BMI: ≥27 kg/m2 

Prior MI / stroke*

Symptomatic PAD†

SELECT:  E l i g ib i l i t y  c r i te r i a

- *>60 days prior to the day of screening.†Symptomatic PAD evidenced by intermittent claudication with ankle-brachial index less than 0.85 (at rest), or peripheral arterial revascularization procedure, or amputation due to atherosclerotic disease. ‡Gestational  diabetes was al lowed. BMI, body mass index; 
HbA1c, glycated hemoglobin; MI, myocardial infarction; NYHA, New York Heart Association; PAD, peripheral artery disease; SELECT, semaglutide effects on cardiovascular outcomes in people with overweight or obesity.1. Ryan DH et al. Am Heart J 2020;229:61–9; 2. Lingvay I et al. Obesity (Silver Spring) 
2023;31:111–22.

Key inclusion criteria1,2 Key exclusion criteria1,2



Se lect  Tr i a l :  F l ow o f  pa t ient s

Randomized
N =17,604

Completed the Trial  N =8544 (97.1%)

Vital status Known  N =8749 (99.4%) 

Semaglutide 
N =8803 (100%)

Placebo
N =8801 (100%)

Completed the Trial  N =8517 (96.8%)

Vital status Known  N =8746 (99.4%) 

Follow-up 39.8 ± 9.4 months



S E L EC T:  C u m u l a t i v e  i n c i d e n c e  o f  M A C E
( P r i m a r y  c a r d i o v a s c u l a r  c o m p o s i t e  e n d p o i n t )

- Cumulative incidence (using the Aalen–Johansen method) of the composite MACE primary endpoint. The HR was estimated using a Cox proportional hazards regression model. The proportion of participants with MACE was 6.5% with semaglutide 2.4 mg and 8.0% with placebo. MACE was defined as death from CV causes, 
non-fatal myocardial infarction, or non-fatal stroke.CI, confidence interval; HR, hazard ratio; MACE, major adverse cardiovascular events; MI, myocardial infarction. 1. Lincoff AM et al . N Engl J Med  023;DOI:10.1056 /NEJMoa2307563; 2. Novo Nordisk A/S. Company announcement, 8 August 2023. Available a t: 
https://www.novonordisk.com/content/nncorp/global/en/news-and-media/news-and-ir-materials/news-details.html?id=166301. Accessed October 2023.

Months since randomisation
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8,427
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HR 0.80 (95% CI: 0.72; 0.90)

p<0.001 for superiority

Semaglutide 2.4 mg Placebo
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Semaglutide 2.4 mg significantly 

reduced

the risk of MACE by 20%
compared with placebo in people with 
obesity and established CVD, without 

T2D1,2

All three components (death from CV 

causes, non-fatal MI and 
non-fatal stroke) contributed to MACE 
risk reduction

Mean follow-up time was 39.8 

months

20%
reduction in 

risk of MACE*



S E L EC T:  S e c o n d a r y  C V  e n d p o i n t s

- HRs were estimated using a Cox proportional  hazards regression model. Widths of the CIs have not been adjusted for multiplicity. *Death from CV causes, non-fatal MI, non-fatal stroke, coronary revascularisation or unstable angina requiring hospitalisation. †All-cause death, non-fatal MI or non-
fatal stroke.CI, confidence interval; CV, cardiovascular; HF, heart failure; HR, hazard ratio; MACE, major adverse cardiovasc ular event; MI, myocardial infarction.Lincoff AM et al . N Engl J Med 2023;DOI:10.1056/NEJMoa2307563.

HR (95% CI)
No. of events / analysed participants

(semaglutide; placebo)

Expanded MACE* 0.80 (0.73; 0.87) 873 / 8,803; 1,074 / 8,801

MACE with all-cause death† 0.80 (0.72; 0.88) 710 / 8,803; 877 / 8,801

Non-fatal MI 0.72 (0.61; 0.85) 234 / 8,803; 322 / 8,801

Non-fatal stroke 0.93 (0.74; 1.15) 154 / 8,803; 165 / 8,801

Coronary revascularisation 0.77 (0.68; 0.87) 473 / 8,803; 608 / 8,801

Unstable angina requiring hospitalisation 0.87 (0.67; 1.13) 109 / 8,803; 124 / 8,801

HF hospitalisation/urgent HF visit 0.79 (0.60; 1.03) 97 / 8,803; 122 / 8,801

Nephropathy 0.78 (0.63; 0.96) 155 / 8,803; 198 / 8,801

Semaglutide 2.4 mg had consistent beneficial effects across 

measured CV endpoints

Favours semaglutide Favours placebo

0.25 0.5 1 2



SELECT:  Change  in  HbA 1c

- Proportions estimated using logistic regression with treatment as factor and baseline HbA1c as a covariate. *Number of participants w ith HbA1c ≥5.7% at baseline was 5,877 for semaglutide and 5,819 for placebo. †Number of participants with HbA1c ≥5.7% at baseline and ev aluable data (assessment or imputation) at week 
104 was 5,750 for semaglutide and 5,663 for placebo. CI, confidence interval; ETD, estimated treatment difference; HbA1c, glycated haemoglobin.Lincoff AM et al . N Engl J Med 2023;DOI:10.1056/NEJMoa2307563.
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Semaglutide 2.4 mg

Events/Analysed 
participants

Placebo

Events/Analysed 
participants

HR (95% CI) P-value

Primary analysis 569/8,803 701/8,801 0.80 [0.72, 0.90)

BMI group, kg/m2

<30 155/2,555 200/2,470 0.74 (0.60, 0.91)

0.4523
≥30 to <35 217/3,694 286/3,780 0.76 (0.64, 0.91)

≥35 to <40 135/1,687 142/1,660 0.93 (0.74, 1.18)

≥40 62/867 73/891 0.86 (0.61, 1.21)

Body weight group, kg (tertiles)

≤87.8 171/2,908 240/2,958 0.71 (0.59, 0.87)

0.1321>87.8 to ≤101.6 176/3,013 215/2,855 0.77 (0.63, 0.94)

>101.6 222/2,882 246/2,988 0.93 (0.77, 1.11)

Waist circumference group, cm (tertiles)

Male ≤106 or female <102 172/2,933 242/2,975 0.70 (0.58, 0.85)

0.2125Male >106 to ≤116 or female ≥102 to ≤112 191/3,006 208/2,948 0.90 (0.74, 1.10)

Male >116 or female >112 201/2,820 245/2,833 0.81 (0.67, 0.98)

Waist:height ratio group

≤0.6176 176/2,959 232/2,880 0.72 (0.59, 0.88)

0.4117>0.6176 to ≤0.6757 177/2,892 207/2,971 0.87 (0.71, 1.06)

>0.6757 211/2,908 256/2,905 0.82 (0.68, 0.98)

MACE  by  ba se l ine  body  we ig ht  and  

an thr opomet r i c  measur es

- Data from the in-trial period.BMI, body mass index; CI, confidence interval; HR, hazard ratio; MACE, major adverse cardiovascular event.
Deanfield J, et al. Obes Facts 2024; 17 Suppl 1: 491–492.

P-value for test of no interaction effect. Favours semaglutide 2.4 mg Favours placebo

Hazard ratio

0.5 21



 

- Data from in-trial period.
BW, body weight; MACE, major adverse cardiovascular event.
Deanfield J, et al. Obes Facts 2024; 17 Suppl 1: 491–492.

Time since randomisation (months)

BW loss <5% or weight gain BW loss ≥5%Semaglutide 2.4 mg

BW loss <5% or weight gain BW loss ≥5%Placebo
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The magnitude of the treatment effect with semaglutide 2.4 mg on MACE was 
independent of the extent of weight loss (<5 and ≥5% at week 20)

 

- CV, cardiovascular; MACE, major adverse cardiovascular event; s.c., subcutaneous.
Deanfield J, et al. Obes Facts 2024; 17 Suppl 1: 491–492.

A consistent reduction in MACE was achieved with semaglutide 2.4 mg vs placebo 
regardless of the level of baseline adiposity

The results from this pre-specified analysis suggest alternative mechanisms of improved 
CV outcome with semaglutide 2.4 mg, beyond reduction in adiposity

Many people with overweight or obesity, and not just those who lose weight, may derive 
CV benefit from semaglutide 2.4 mg

SELECT Conclusions



Number s  Needed  to  Trea t  to  p revent  1  

MACE  for  GLP1 -RA

- 1. Marso SP et al. N Engl J Med 2016;375:1834–44. 2. Sattar N et al. Lancet Diabetes Endocrinol. 2021; S2213-8587(21)00203-5., doi:10.1016/S2213-8587(21)00203-5
- 3. Lincoff AM et al . N Engl J Med 2023;DOI:10.1056/NEJMoa2307563. 4. Perkovic V, et al . N Engl J Med. 2024: DOI: 10.1056/NEJMoa2403347 

2-year NNT from SUSTAIN-6 (T2D) = 451

3-year NNT for any GLP1-RA in T2D = 652

3-year NNT from FLOW (CKD) = 454

5-year NNT from SUSTAIN-6 (T2D) = 181

5-year NNT from SELECT (obesity) = 453



G LP -1 re su l ted  in  a  s i gn i f i c an t  r educ t i on  

i n  MACE ,  c om pa re d  to  p l ac eb o

Badve et al. The lancet Diabetes –Endocrinology. Published online November 25, 2024



 

      

- CVD, cardiovascular disease; CKD, chronic kidney disease; eGFR, estimated glomerular filtration rate; FPFV, first patient first visit; MACE, major adverse cardiovascular event; SoC, standard of care (will allow   all glucose-
lowering drugs except GLP-1RAs); MALE, major adverse limb events; SOUL, Semaglutide cardiovascular outcomes trial in patients with type 2 diabetes. $Clinicaltrials.gov: NCT03914326.

Oral semaglutide 14 mg OD + SoC

Placebo + SoC

Duration: up to 5 years (1,225 events)

Trial objective

To demonstrate that oral semaglutide lowers 
the risk of MACE compared to placebo

Trial information

• FPFV 17-Jun-2019

• Double blinded

• Superiority study

Randomisation (1:1)
 
  

End of treatment 
  

Key endpoints

• Primary: CV death, non-fatal MI or non-fatal stroke (MACE)

• Secondary:
• Composite CKD endpoint consisting of: CV death, renal death, onset of persistent ≥50% reduction in eGFR, onset of 

persistent eGFR <15 ml/min/1.73 m2 or initiation of chronic renal replacement therapy
• CV death
• Composite peripheral artery endpoint consisting of: acute and chronic limb ischemia hospitalization (MALE)

9,642 patients

• T2D

• ≥50 years

• Established CVD or CKD

• HbA1c 6.5–10% 

SOUL: trial design 
Oral semaglutide cardiovascular outcomes trial in patients with T2D



- CVD, cardiovascular disease; CKD, chronic kidney disease; eGFR, estimated glomerular filtration rate; FPFV, first patient first visit; MACE, major adverse cardiovascular event; SoC, standard of care (will allow   all 

glucose-lowering drugs except GLP-1RAs); MALE, major adverse limb events; SOUL, Semaglutide cardiovascular outcomes trial in patients with type 2 diabetes. $Clinicaltrials.gov: NCT03914326.

Oral semaglutide 14 mg OD + SoC

Placebo + SoC

Duration: up to 5 years (1,225 events)

Trial objective

To demonstrate that oral semaglutide lowers 
the risk of MACE compared to placebo

Trial information

• FPFV 17-Jun-2019

• Double blinded

• Superiority study

Randomisation (1:1)
 
  

End of treatment 
  

Key endpoints

• Primary: CV death, non-fatal MI or non-fatal stroke (MACE)

• Secondary:
• Composite CKD endpoint consisting of: CV death, renal death, onset of persistent ≥50% 

reduction in eGFR, onset of persistent eGFR <15 ml/min/1.73 m2 or initiation of chronic 
renal replacement therapy

• CV death
• Composite peripheral artery endpoint consisting of: acute and chronic limb ischemia 

hospitalization (MALE)

9,642 patients

• T2D

• ≥50 years

• Established CVD or CKD

• HbA1c 6.5–10% 

SOUL: trial design 
Oral semaglutide cardiovascular outcomes trial in patients with T2D



Time from randomisation to first occurrence of a 

composite outcome consisting of:

• CV death

• Non-fatal MI

• Non-fatal stroke

O r a l  s e m a g l u t i d e  s i g n i f i c a n t l y  d e c r e a s e d  r i s k  o f  

M A C E  b y  1 4 %  r e l a t i v e  t o  p l a c e b o  i n  p e o p l e  w i t h  

T 2 D  a n d  A S C V D  a n d / o r  C K D

Primary cardiovascular 
composite outcome (3-point MACE)

Each component of the primary 

outcome contributed to the superior 
risk reduction
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Time since randomization (months)

Hazard ratio 0.86 (95% CI 0.77–0.96)
P=0.0055 for superiority (two-sided)*

Events: semaglutide 579; placebo 668 
Event rate per 100 person-years: semaglutide 3.1; placebo 3.7

Placebo

Oral semaglutide

4825 4718 4583 4455 4322 4194 4101 3727 2517 1346

4825 4743 4835 4542 4438 4346 4239 3831 2555 1346

No. at risk

Placebo

Semaglutide

- * The two-sided significance level for the primary endpoint after accounting for the interim analysis was 0.04561. ASCVD, atherosclerotic cardiovascular disease; CI, confidence interval; CKD, chronic kidney disease; CV, cardiovascular; MACE, 

major adverse cardiovascular event; MI, myocardial infarction; T2D, type 2 diabetes. McGuire DK., et al. N Engl J Med. 2025: https://www.nejm.org/doi/ful l/10.1056/NEJMoa2501006.



Number  needed  to  t rea t  o ver  3  year s
P r e - s p e c i f i e d  a n a l y s i s

To prevent one 
primary outcome:* NNT=50

(95% CI, 31-125)

- *Non-fatal myocardial infarction, non-fatal stroke, or cardiovascular death. CI, confidence interval; NNT, number needed to treat.

- McGuire DK., et al. N Engl J Med. 2025: https://www.nejm.org/doi/ful l/10.1056/NEJMoa2501006 



Oral  semag lut ide  ind i cated dec reased  r i sk  

o f  dea th  f rom card iov ascu la r  c au ses*
C o m p o n e n t  o f  p r i m a r y  o u t c o m e  a n d  a  c o n f i r m a t o r y  s e c o n d a r y  

o u t c o m e

- The cumulative incidence of the second confirmatory secondary outcome (death from cardiovascular causes), which is also a com ponent of the primary outcome. 
- CI, confidence interval

- * not control led for multiplicity. McGuire DK., et al. N Engl J Med. 2025: https://www.nejm.org/doi/ful l/10.1056/NEJMoa2501006.

4825 4760 4680 4594 4511 4427 4355 3991 2721 1460

4825 4781 4712 4648 4583 4509 4436 4040 2727 1460
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Placebo

Oral semaglutide

Hazard ratio 0.93 (95% CI 0.80–1.09)
Events: semaglutide 301; placebo 320
Event rate per 100 person-years: semaglutide 1.6; placebo 1.7

Time since randomization (months)

Death from cardiovascular cause



Summar y o f  p r imary  outcome

- ASCVD, atherosclerotic cardiovascular disease; CKD, chronic kidney disease; eGFR, estimated glomerular fil tration rate; MACE, major adverse cardiovascular event; T2D. Type 2 diabetes mellitus.

- McGuire DK., et al. N Engl J Med. 2025: https://www.nejm.org/doi/ful l/10.1056/NEJMoa2501006 

Generally consistent across 
subgroups, including age, 

cardiovascular/kidney disease, 
eGFR, and concomitant 

medication 

Each component of the 
primary outcome 

contributed to the 
superior risk reduction,

with non-fatal MI being the 
highest contributor

Results were consistent 
across prespecified 

sensitivity analyses of 
the primary outcome

Oral semaglutide 
significantly decreased risk 
of MACE by 14% relative to 
placebo in people with T2D 

and ASCVD and/or CKD



What  about  Ti rzepa t ide  (TZP)



Ti rzepat ide  (TZP)  -  Backgro und

• GLP-1 RAs have demonstrated reduction in incidence of MACE in patients with high 
cardiovascular risk and DM Type , CKD, or obesity

• Based on clinical trial data, clinical guidelines have integrated the use of GLP-1 RAs into 
the treatment of patients at high cardiovascular risk

• Tirzepatide (TZP) is a dual agonist of the GLP-1 and glucose-dependent insulinotropic 
polypeptide (GIP) receptors

• TZP demonstrated incremental benefits for glycemic control, weight, atherogenic 
lipoprotein levels, blood pressure and kidney-related outcomes as compared with selective 
GLP-1 RAs or other glucose-lowering agents

- ASCVD=atherosclerotic cardiovascular disease; GIP=glucose-depen dent insul inotropic po lypepti de re cep tors; GLP-1 RA=glucagon li ke peptide-1 receptor agonist; MACE=major adverse cardiovascular events; TZP=tirzepatide; T2D=type 2 diab etes 

- Nicholl s S.J. et al. N Engl J Med. 2025;393:2409-2420

-  



Ti rzepat ide  (TZP)  -  Backgro und

• TZP effect on cardiovascular outcomes in randomized clinical trial has not been 
investigated previously

• The established role of GLP-1 RA in the management of T2D in patients with high 
cardiovascular risk, precluded direct comparison of TZP with a placebo control

• SURPASS-CVOT was conducted to determine the cardiovascular effects of TZP compared 
with the selective GLP-1 RA dulaglutide, in people with T2D and ASCVD

• As dulaglutide demonstrated reduced the incidence of MACE, compared with placebo,  
(REWIND trial),  this study was designed to determine whether TZP was non-inferior to 
dulaglutide with respect to CV events, as well as whether TZP was associated with a 
greater CV benefit   

- ASCVD=atherosclerotic cardiovascular disease; GIP=glucose-dependent insul inotropic po lypeptide recep tors; GLP-1 RA=glucago n li ke peptide-1 receptor agonist; MACE=major adverse cardiovascular events; TZP=tirze pati de; T2D=type 2 diabetes 

- Nicholl s S.J. et al. N Engl J Med. 2025;393:2409-2420

-  



Study Des ig n

- Event driven, randomized, double blind, active comparator, parallel group study 

- CVOT= Cardiovascular Outcomes Trial ; Dula=Dulaglutide; N=Number of People; QW=Once-Weekly; TZP=Tirzepatide.

- Nicholl s S.J. et al. N Engl J Med. 2025;393:2409-2420

-  

2.5mg 5mg 7.5 mg 10 mg 12.5 mg

Dula 1.5 mg QW (with sham dose escalation)

TZP up to 15 mg QW

Dula 1.5 mg QW
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Both TZP and Dula were added to Standard of Care 

30 countries

640 sites

N=13,299

(1:1)

4.5 

years

The largest and longest study of tirzepatide to date

N=6648

N=6651

Median Follow up Period 4 years



Objec t i v e  and  Endpo in ts  (1  o f  3 )

- CV=Cardiovascular; CVOT=Cardiovascular Outcomes Trial ; MACE-3=3-Point Major Adverse Cardiovascular Event; MI=Myocardial Infarction;  TZP=Tirzepatide.   

- Nicholl s S.J. et al. N Engl J Med. 2025;393:2409-2420

To assess the effect of TZP in comparison with 

Dulaglutide on time to first occurrence of the composite  

MACE-3 (Cardiovascular Death, Myocardial Infarction or 

Stroke)

Primary analysis was conducted to demonstrate non-inferiority of TZP 

compared to dulaglutide for MACE-3, followed by establishing superiority 

of TZP compared to dulaglutide and putative placebo

Primary 

Objective and  

Endpoint



Objec t i v e  and  Endpo in ts  (2  o f  3 )

- eGFR=estimated Glomerular Filtration Rate; KDIGO=Kidney Disease Improving Global Outcomes

- Nicholl s S.J. et al. N Engl J Med. 2025;393:2409-2420

•  Death from cardiovascular causes

• Myocardial Infarction

• Stroke

• Death from any cause

• Composite of death from cardiovascular causes, myocardial infarction, 

stroke, or coronary revascularization

• Composite of death from cardiovascular causes or hospitalization or 

urgent visit for heart failure

• Change from baseline to 36 months in eGFR in patients with high or very 

high-risk chronic kidney disease (as defined by KDIGO guideline 2024)

Key Secondary 

Endpoints



Objec t i v e  and  Endpo in ts  (3  o f  3 )

- End points were adjudicated by an independent committee unaware of treatment assignments

- HbA1c=Glycated Hemoglobin; 

- Nicholl s S.J. et al. N Engl J Med. 2025;393:2409-2420

-  

Other 

Secondary 

Endpoints

• Change from baseline to 36 months in the following:

– HbA1c 

– Body weight

– Systolic blood pressure

• Change from baseline to 24 months in the following

– Triglyceride level

– Low-density lipoprotein cholesterol level (LDL-C)



Sa fe ty  Endpo in t s

- Nicholl s S.J. et al. N Engl J Med. 2025;393:2409-2420

-  

• Any adverse event that emerged during treatment

• Serious Adverse events

• Adverse event leading to drug discontinuation 

• Severe Hypoglycaemia

• Gastrointestinal adverse events (Nausea; Vomiting; Diarrhea)

• Severe Gastrointestinal adverse events 

• Pancreatic Events (Pancreatitis; Pancreatic carcinoma)

• Gallbladder related adverse events (Cholelithiasis; Cholecystitis)

• Thyroid events (Medullary thyroid cancer; Other thyroid carcinoma)

• Serious atrial fibrillation

• Hypersensitivity reactions (Anaphylactic reaction; Hypersensitivity)

• Renal Events (Acute kidney injury; Chronic kidney disease)

Key Safety

Endpoints



Key In c lus ion  and  Exc lu s ion  Cr i te r i a

- ASCVD=Atherosclerotic Cardiovascular Disease; BMI=Body Mass Index; CHF=Congestive Heart Failure; CV=Cardiovascular; eGFR=Estimated Glomerular Fil tration Rate; GLP-1 RA=Glucagon-like Peptide 1 Receptor Agonist; HbA1c=Glycated Hemoglobin; HF=Heart Failure; NYHA=New York Heart Association; T2D=Type 2 Diabetes.

- J Med. 2025;393:2409-2420

-  Nicholl s S.J. et al. N Engl 

mg/dL

105

Adults aged ≥40 years

T2D (HbA1c ≥7% and ≤10.5%)

BMI ≥25kg/m2

Established ASCVD, including ≥1 of the following 

• Coronary artery disease

• Cerebrovascular disease 

• Peripheral artery disease 

mg/dL

105 HbA1c > 10.5%

• Hospitalization for CHF within 2 months 

prior to screening, chronic NYHA class IV 

HF and planned coronary, carotid or 

peripheral revascularization

• CV event or intervention <60 days prior to 

screening

History of acute or chronic 

pancreatitis

eGFR <15 mL/minute/1.73m2 or on 

chronic dialysis

GLP-1 RA or pramlintide treatment 

within 3 months prior to screening

Inclusion Criteria Exclusion Criteria



Baseline Characteristics

SURPASS-CVOT



B a s e l i n e  C h a ra c t e r i s t i c s 1 , 2

- Note: Data are mean ±SD, n (%), or median (interquartile range). Percentage is based on number of participants with non-missing measurement at baseline.

- BMI=Body Mass Index; CKD-EPI=Chronic Kidney Disease-Epidemiology; DBP=Diastolic Blood Pressure; eGFR=Estimated Glomerular Filtration Rate; HbA1c=Glycated Hemoglobin; LDL=Low Density Lipoprotein; SBP=Systolic Blood Pressure; UACR=Urinary Albumin Creatinine Ratio.
- 1. Nicholls SJ, et al. Am Heart J. 2024;267:1-11 2. Nicholl s S.J. et al. N Engl J Med. 2025;393:2409-2420

Mean Age 64.1 ± 8.8 years

29% were women

Mean Weight 92.5 ± 18.8 kg 

Mean BMI 32.6 ± 5.5 kg/m2

mg/dL

105
Mean diabetes duration 14.7 ± 8.8 years

HbA1c 8.4 ± 0.9%

Participants Distribution

North America 14.7%

South America 28.8%

Europe 46.2%

Asia-Pacific 10.2%

Tobacco use 14.9%

• eGFR (CKD-EPI) 78.9 ± 23.8 mL/min/1.73m2 

• Percentage of patients with high or very high-risk 

CKD  22.7%

• UACR 2.49 mg/mmol

• Microalbuminuria 32%

• Macroalbuminuria 11.5%

SBP 135.3 ± 15.7mmHg

DBP 78.0 ± 9.7 mmHg

LDL cholesterol 2.08 mmol/L



Se lected  Ba se l ine  Characte r i s t i cs :  ASCVD 

and  Med ica l  H is tory 1,2

- Note: Data are n (%). Percentage is based on number of participants with non-missing measurement at baseline.

- ASCVD=Atherosclerotic Cardiovascular Disease; CAD=Coronary Artery Disease; MI=Myocardial Infarction; PAD=Peripheral Artery Di sease; HF=Heart Failure.

- 1. Nicholls SJ, et al. Am Heart J. 2024;267:1-11 2. 2. Nicholls S.J. et al. N Engl J Med. 2025;393:2409-2420

-  
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Basel ine  G lucose - l ower ing  Med icat i on  Use

- Note: Data are n (%). Percentage is based on number of participants with non -missing measurement at baseline.

- CVOT=Cardiovascular Outcomes Trial; DPP4i=Dipeptidyl Peptidase-4 Inhibitor; SGLT2i=Sodium Glucose Cotransporter 2 Inhibitor; TZD=Thiazolidinediones.

- Nicholl s S.J. et al. N Engl J Med. 2025;393:2409-2420

97.3% of participants were receiving glucose-lowering 
medications (at time of enrolment) 
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Efficacy Endpoints
SURPASS-CVOT



Ti rzepat ide  Demons t ra ted  N on - In fer ior  

Ra te o f  MACE -3  v s  Du lag lut ide

- Nicholl s S.J. et al. N Engl J Med. 2025;393:2409-2420

- Primary Outcome

- aTime-to-first event analysis using Cox proportional  hazard model. b95.3% CI reported due to type 1 error rate adjusted for efficacy interim analysis. cBoundary for non-inferiority statistical significance <1.05.

- CI=Confidence Interval; CV=Cardiovascular; CVOT=Cardiovascular Outcomes Trial; MACE-3=3-Point Major Adverse Cardiovascular Event; 

Time-to-first occurrence of MACE-3a

Results

Hazard Ratio=0.92
95.3% CIb: 0.83-1.01c; 

P noninferiority =0.003; P superiority=0.086

8% RiskCV death

MACE-3

Myocardial 

Infarction

Stroke

or or

Tirzepatide demonstrated consistent results across all three components of the MACE-3 composite endpoint



Time  to  F i r s t  Occur rence o f  MACE -3

- p for non-inferiority <0.003; p for superiority 0.086. Data are for the modified intention to treat population from randomization to the end of follow-up. Time to event end points were analysed using a Cox proportional hazards model with treatment as a factor and stratified by SGLT2 inhibitor use at baseline. Cumulative incidences were estimated using the Kaplan -
Meier method. The P values are calculated with the use of Wald tests. The widths of the confidence intervals were not adjusted for multiplicity and should not be used in place of hypothesis testing.

- CI=Confidence Interval; Dula=Dulaglutide; MACE-3=3-point Major Adverse Cardiovascular Events; TZP=Tirzepatide

- Nicholl s S.J. et al. N Engl J Med. 2025;393:2409-2420

- Primary Endpoint

Hazard Ratio=0.92
95.3 % CI: 0.83-1.01;

P noninferiority =0.003; P superiority=0.086

No. of Events 
Dula: 862 (13.1%) 
TZP:801 (12.2%) 
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Time  to  N on -ca rd iov ascu l a r  Cause  Death  

- Cumulative incidences were estimated using the Kaplan-Meier method. The widths of the confidence intervals were not adjusted for  multiplicity and should not be used in place of hypothesis testing. Analysis not controlled for multiplicity adjusted type 1 error.

- CI=Confidence Interval; CV=Cardiovascular Death; Dula=Dulaglutide; MI=Myocardial Infarction; TZP=Tirzepatide

- Nicholl s S.J. et al. N Engl J Med. 2025;393:2409-2420

Hazard Ratio=0.75
95% CI: 0.63-0.91

No. of events: 
Dula: 261 (4.0%)   
TZP: 199 (3.0%)C
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Ef fect  on  Metabo l i c  R i sk  Factors :  HbA1c  

and  Body Weigh t

- Data are LSM ± SE. Changes from basel ine to the landmark timepoint were analysed using an analysis of covariance model with treatment, SGLT2 inhibitor use at baseline and country as fixed factors and baseline value as a covariate, with multiple imputation of missing values. Analysis not controlled for multiplicity adjusted type 1 error.

- HbA1c=Glycated Hemoglobin; LSM=Least Square Mean; SE=Standard Error; SGLT2i=Sodium Glucose Co-Transporter-2 Inhibitor

- Nicholl s S.J. et al. N Engl J Med. 2025;393:2409-2420

- Additional Secondary Endpoints
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Summar y o f  Pr imary  and  Secondary  

Endpo int s

- aThe confidence level for the primary end point was adjusted for the interim efficacy analysis; shown is the 95.3% confidence interval, which corresponds to the nominal two-sided significance level of 0.047. P = 0.003 for noninferiority; P = 0.09 for superiority. b Data are shown for 1520 patients in the tirzepatide group and 1403 patients in the dulaglutide group with 
high-risk or very-high-risk chronic kidney disease. Plus-minus values are mean ± SE. Data from randomization to the end of follow-up are shown for the modified intention-to-treat population. End points assessed in a time-to-event analysis were analyzed with a Cox proportional-hazards model with treatment as a factor and with stratification according to use of 
sodium–glucose cotransporter 2 (SGLT2) inhibitors at baseline.The widths of the confidence intervals were not adjusted for mul tiplicity and should not be used in place of hypothesis testing. 

- Nicholl s S.J. et al. N Engl J Med. 2025;393:2409-2420

Characteristic Dulaglutide 
(N=6579)

Tirzepatide 
(N=6586)

Hazard Ratio 
(95% CI)

Difference
(95% CI)

Primary Endpoint

Death from cardiovascular causes, MI or stroke 862 (13.1) 801 (12.2) 0.92 (0.83-1.01)a −

Key Secondary Endpoints

Myocardial infarction 357 (5.4) 311 (4.7) 0.86 (0.74-1.00) −

Stroke 249 (3.8) 229 (3.5) 0.91 (0.76-1.09) −

Death from CV causes 408 (6.2) 367 (5.6) 0.89 (0.77-1.02) −

Death from Cardiovascular causes, MI, stroke, 
or coronary revascularization

1217 (18.5) 1089 (16.5) 0.88 (0.81-0.96) −

Death from CV causes or hospitalization or 
urgent visit for heart failure

557 (8.5) 512 (7.8) 0.91 (0.81-1.03) −

Death from any cause 669 (10.2) 566 (8.6) 0.84 (0.75-0.94) −

Change in eGFR (mL/min/1.73 m2) from 
baseline to 36 months in patients with high or 
very-high risk chronic kidney diseaseb

−8.90 ± 0.39 −5.72 ± 0.44 − 3.17 (2.09-4.26)



Summar y o f  Change  in  M etabo l i c  R i s k  

Fac to rs

- Data are mean estimates ± SE. The continuous end points assessing changes from randomization to the landmark timepoint were analysed using an analysis of covariance model with treatment, SGLT2 inhibitor use at baseline and country as fixed factors and baseline value as a covariate, with mul tiple 
imputation of missing values. ; bAnalyses not control led for multiplicity-adjusted type 1 error rate

- BP=Blood Pressure; CI=Confidence Interval; HbA1c=Glycated Hemoglobin

- Nicholl s S.J. et al. N Engl J Med. 2025;393:2409-2420

Characteristic Dulaglutide 
(N=6578)

Tirzepatide 
(N=6586)

Hazard Ratio
(95% CI)

Difference
(95% CI)

HbA1c

Baseline (%) (95% CI)
8.38

(8.36 to 8.40)
8.40

(8.38 to 8.43)
− NA

Change at 36 months – percentage 
points   (95% CI)

−0.88
(−0.92 to −0.83)

−1.66
(−1.70 to −1.62)

− −0.78 (−0.84 to −0.72)

Body Weight
Baseline (kg) (95% CI)

92.5
(92.1 to 93.0)

92.6
(92.2 to 93.1)

− NA

Change at 36 months (%) (95% CI)
−4.8

(−5.0 to −4.6)
−11.6

(−11.8 to −11.4)
− −6.8 (−7.1 to −6.5)

Triglycerides
Baseline (mmol/L) (95% CI)

1.87
(1.84 to 1.89)

1.88
(1.85 to 1.90)

− NA

Change at 24 months (%)
−10.2

(−11.2 to −9.1)
−24.2

(−25.1 to −23.3)
− −15.6 (−16.9 to −14.3)

Systolic BP

Baseline (mmHg) (95% CI)
135.3

(134.9 to 135.6)
134.8

(134.0 to 135.2)
− NA

Change at 36 months (mmHg)
(95% CI)

−4.1
(−4.6 to −3.7)

−6.2
(−6.6 to −5.8)

− −2.1 (−2.6 to −1.5)

LDL 
Cholesterol

Baseline (mmol/L) (95% CI)
1.86

(1.84 to 1.89)
1.87

(1.84 to 1.89)
− NA

Change at 24 months (%) 
(95% CI)

−2.9
(−4.0 to −1.8)

−1.6
(−2.7 to −0.5)

− 1.3 (−0.2 to 2.8) 



Subgroup  Ana ly s is  o f  the  Pr imary  Endp o int  

- HR and 95% CI were derived from a Cox proportional hazards model with treatment as a fixed effect, stratified by SGLT2 inhibitor use at baseline within each subgroup. When analysing SGLT2 inhibitor use as a subgroup, the model  was not stratified by SGLT2  inhibitor use.

- BMI=Body Mass Index; CI=Confidence Interval; eGFR=Estimated Glomerular Filtration Rate; HbA1c=Glycated Hemoglobin; HR=Hazard Ratio; MI=Myocardial Infarction; SGLT2=Sodium Glucose Co-transporter 2; T2D=Type 2 Diabetes    

- Nicholl s S.J. et al. N Engl J Med. 2025;393:2409-2420

0.5 1.0 1.5

≥10

<10

>8.5

≤8.5

≥35

<35

≥65

<65

Male

Female

HR
(95% CI)

TZP MTD,
n/N (%)

Dula 1.5 mg,
n/N (%)

0.82 (0.67-1.01) 161/1891 (8.5) 200/1926 (10.4)

0.95 (0.85-1.05) 640/4695 (13.6) 662/4653 (14.2)

0.87 (0.75-1.02) 296/3259 (9.1) 336/3268 (10.3)

0.95 (0.84-1.07) 505/3327 (15.2) 526/3311 (15.9)

0.95 (0.85-1.06) 580/4763 (12.2) 602/4726 (12.7)

0.85 (0.71-1.02) 221/1823 (12.1) 260/1852 (14.0)

0.86 (0.76-0.98) 438/3916 (11.2) 508/3981 (12.8)

0.99 (0.86-1.15) 363/2670 (13.6) 354/2598 (13.6)

0.94 (0.78-1.13) 215/2132 (10.1) 225/2105 (10.7)

0.91 (0.82-1.02) 586/4454 (13.2) 637/4474 (14.2)

HR (95% CI)

Sex

Age (years)

HbA1c category
(%)

BMI category

(kg/m2)

Subgroup

Duration of T2D
(years)

Favours DulaFavours TZP

0.5 1.0 1.5

No 

Yes

≥90

≥60 and <90

<60

No 

Yes

No

Yes

No

Yes

HR
(95% CI)

TZP MTD,
n/N (%)

Dula 1.5 mg,
n/N (%)

0.94 (0.83-1.08) 439/3097 (14.2) 463/3119 (14.8)

0.89 (0.77-1.03) 362/3489 (10.4) 399/3460 (11.5)

0.81 (0.67-0.99) 183/1253 (14.6) 225/1272 (17.7)

0.96 (0.86-1.07) 618/5333 (11.6) 637/5307 (12.0)

0.90 (0.76-1.08) 225/1310 (17.2) 256/1368 (18.7)

0.93 (0.83-1.04) 576/5276 (10.9) 606/5211 (11.6)

0.96 (0.82-1.13) 297/1516 (19.6) 284/1412 (20.1)

0.84 (0.72-0.98) 302/2612 (11.6) 360/2667 (13.5)

0.95 (0.78-1.16) 195/2364 (8.2) 209/2433 (8.6)

0.91 (0.76-1.09) 231/2002 (11.5) 254/2025 (12.5)

0.92 (0.82-1.03) 570/4584 (12.4) 608/4554 (13.4)

HR (95% CI)

History of MI

History of stroke

History of heart failure

eGFR category

(mL/min/1.73 m2)

Subgroup

SGLT-2 inhibitor
use at baseline

Favours DulaFavours TZP



Safety Endpoints

SURPASS-CVOT



Tr ea tment  Emergent  Adverse  Event s

- aExcluding CV endpoints confirm by clinical endpoint committee. The two-sided p-values, calculated from Fisher’s Exact tests, were not adjusted for multiple comparison and therefore not intended for statistical inference.

- CV=Cardiovascular

- Nicholl s S.J. et al. N Engl J Med. 2025;393:2409-2420

Dulaglutide (N=6647) Tirzepatide (N=6647)

Any adverse event that emerged during treatment, n (%) 5894 (88.7) 5956 (89.6)

Serious adverse event, n (%)a 2121 (31.9) 2117 (31.8)

Adverse event leading to drug discontinuation, n (%) 672 (10.1) 878 (13.2)



Pr espec i f i ed  Adverse  Event s  o f  Sp ec ia l  

I n te re st s  (1  o f  2 )  

- aGastrointestinal events is a cluster of terms that included nausea, vomiting and diarrhea.bSeverity for adverse events were determined by the investigators.cPancreatitis was adjudicated by a clinical endpoint committee.dPancreatic carcinoma is a cluster of terms that included: pancreatic carcinoma; 
pancreatic carcinoma metastatic; pancreatic carcinoma stage iv; pancreatic carcinoma recurrent; pancreatic neuroendocrine tumour; adenocarcinoma pancreas; pancreatic neoplasm.eCholecystitis is a cluster of terms that included cholecystitis acute, cholecystitis chronic, cholecystitis and acute cholecystitis. 
The two-sided p-values, calculated from Fisher’s Exact tests, were not adjusted for multiple comparison and therefore not intended for statistical inference. 

- Nicholl s S.J. et al. N Engl J Med. 2025;393:2409-2420

Dulaglutide (N=6647) Tirzepatide (N=6647)

Severe hypoglycemia, n (%) 48 (0.7) 49 (0.7)

Gastrointestinal adverse eventsa, n (%) 2387 (35.9) 2827 (42.5)

Severeb gastrointestinal adverse events, n (%) 118 (1.8) 171 (2.6)

Nausea, n (%) 1486 (22.4) 1667 (25.1)

Severe nausea, n (%) 51 (0.8) 76 (1.1)

Vomiting, n (%) 642 (9.7) 772 (11.6)

Severe vomiting, n (%)  37 (0.6) 60 (0.9)

Diarrhea, n (%) 1267 (19.1) 1651 (24.8)

Severe diarrhea, n (%) 53 (0.8) 79 (1.2)

Major pancreatic events

Pancreatitisc, n (%) 39 (0.6) 41 (0.6)

Pancreatic carcinomad, n (%) 17 (0.3) 17 (0.3)

Major gallbladder adverse events

Cholelithiasis, n (%) 134 (2.0) 158 (2.4)

Cholecystitise, n (%) 84 (1.3) 91 (1.4)



Pr espec i f i ed  Adverse  Event s  o f  Sp ec ia l  

I n te re st s  (2  o f  2 )  

- aHypersensitivity was determined using the Standard MedDRA Query anaphylactic reaction and hypersensitivity. The two-sided p-values, calculated from Fisher’s Exact tests, were not adjusted for multiple comparison and therefore not intended for statistical inference.

- Nicholl s S.J. et al. N Engl J Med. 2025;393:2409-2420

Dulaglutide (N=6647) Tirzepatide (N=6647)

Thyroid events

Medullary thyroid cancer, n (%) 0 (0) 2 (<0.1)

Other thyroid carcinoma, n (%) 2 (<0.1) 9 (0.1)

Serious atrial fibrillation, n (%) 58 (0.9) 59 (0.9)

Hypersensitivity reactionsa

Anaphylactic reaction, n (%) 15 (0.2) 12 (0.2)

Hypersensitivity, n (%) 330 (5.0) 377 (5.7)

Renal events

Acute kidney injury, n (%) 178 (2.7) 226 (3.4)

Chronic kidney disease, n (%) 170 (2.6) 147 (2.2)



Primary Outcome
In patients with T2D & ASCVD, treatment with TZP was noninferior to treatment with dulaglutide with respect to the primary 
composite endpoint MACE-3,  at a median follow-up of 4 years, with consistent effects among subgroups stratified according to 
cardiovascular and diabetes-related clinical characteristics

Summar y:  SURPASS -CV OT

- ASCVD=Atherosclerotic Cardiovascular Disease; CKD=Chronic Kidney Disease; CV=Cardiovascular; eGFR=Estimated Glomerular Filtration Rate; TZP=Tirzepatide; T2D=Type 2 Diabetes

- Nicholl s S.J. et al. N Engl J Med. 2025;393:2409-2420

Safety Profile 
No major differences in lipid parameters, metabolic risk factors, or serious adverse events between groups; however, 
gastrointestinal events were more frequently reported by patients assigned to tirzepatide treatment

Prespecified secondary analyses (exploratory)

• Possible lower incidence of death from any cause and of death from noncardiovascular causes with tirzepatide treatment 
compared with dulaglutide treatment

• Slower decline in eGFR with tirzepatide compared with dulaglutide (-5.72 vs. -8.90 mL/min/1.73m²) in patients with high-risk 
or very high -risk CKD. 

The noninferior effect of TZP compared with dulaglutide on the primary cardiovascular outcome provides additional 

evidence that targeting the incretin axis by multiple approaches has a favorable effect on cardiovascular risk

 in patients with T2D.



Co nc lu s ion :  :  SURPASS -CV OT

- ASCVD=Atherosclerotic Cardiovascular Disease; TZP=Tirzepatide; T2D=Type 2 Diabetes

-  Nicholl s S.J. et al. N Engl J Med. 2025;393:2409-2420

In patients with T2D and ASCVD, Tirzepatide was non-
inferior to dulaglutide with respect to death from 

cardiovascular causes, myocardial infarction or stroke
confirming cardiovascular benefits





• GLP1-RA with demonstrated CV benefits is recommended in people with 
T2D /CKD to reduce risk of CV events

• GLP1-RA with HF-prevention is recommend for people with T2D and 
asymptomatic heart failure with high risk, or established CVD

• GIP/GLP-1 RA are recommended for reduction of HF in people with DM, 
obesity and symptomatic HF

Recommenda t ion s  f or  CVD  r i sk  
manag ement  in  d iabe tes



• DM type 2 is associated with significant cardiovascular and renal morbidity 
and mortality

• Guideline-directed therapy focuses beyond glycemic control, to cardio-renal 
risk reduction 

• There is a growing body of evidence demonstrating with high certainty the 
use of GLP1-RAs in reducing important CV and renal outcomes

• GLP1-RAs should be considered as heart-protective and kidney-protective 
treatment to reducing morbidity in people with DMT2, CKD, and overweight 
and obesity

• GLP/GIP –RA should be considered as an alternative for people with T2D

SUM MARY



Dr. Joseph Ricci 

Cardiac Care Amyloid: 

Detection starts in 

community practice 



Learning Objectives

• What  is  “Amyloid Protein” 

• How “Amyloid” impacts your patients Health

• ‘Red Flags’ that signal  ATTR amyloid

• Diagnosis of Amyloid is Easy, Low Cost and Rapid

During this session, participants will analyze and interpret:

Under Diagnosed
You Can Change That!



An Abnormal Protein 

Circulates in the 

blood

Deposits in

Connective 

Tissue

Adapted from Sperry AJCC 2018

Clumps

Into fibrils

What is Cardiac Amyloid?
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ATTR Amyloidosis

Adapted from Sperry AJCC 2018

Needle like 

Amyloid 
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2 Sour ces  o f  Card iac  Amy lo id  F ibr i l s  



Amyloid fibrils

Expand intercellular spaces

Adapted from Dorball JACCImaging 2020

Normal 

Heart Amyloid

Cardiomyopathy

How  Amy lo id  Causes  D i sea se
F i b r i l s  I n f i l t ra t e  C o n n e c t i v e  T i s s u e s



The Heart

   Hypertrophy

     Heart failure

 

H i d i n g  i n  P l a i n  S i g h t . . . . .

       Wa v i n g

A m y l o i d  i s  D e t e c te d  W h e r e  F i b r i l s  A c c u m u l a te

BILATERAL CARPEL  TUNNEL

SENSORIMOTOR NEUROPATHY

AUTONOMIC NEUROPATHY 1,3

LUMBAR SPINAL STENOSIS4,5

Nerves and Surrounding Tissues

Tendons

Tendon rupture



• Up to 10 years before ATTR diagnosis

• Typically  bilateral 
(n= 10/98) 

Neurologic  ‘Red Flags’ for Amyloid
Amyloid Fibris in Connective Tissue Causes Nerve Entrapment Syndromes

Carpal Tunnel Syndrome

• 10% Biopsy positive if bilateral Carpal Tunnel



Neurologic  ‘Red Flags’ for Amyloid

Amyloid Fibris in Connective Tissue Causes Nerve Entrapment Syndromes

Lumbar Spinal Stenosis

Kumamoto University Hospital, Japan (Sueyoshi 2011, n = 36)

ATTR detected

No ATTR

33-44%

United Kingdom (Westermark 2014, n = 15)

Narrowing of Spinal Canal by Amyloid Accumulation



Orthopedic ‘Red Flags’ for Amyloid

Amyloid Fibrils in Connective Tissue Weaken Tendos

Spontaneous Biceps Tendon Rupture

No ATTR

33%

NIH (2024)

2014, n = 111)

• 33% of amyloid patient's vs 2.5% in 
General population

• 40% asymptomatic

‘Popeye’ Sign



Amyloid fibrils
Expand intercellular 

spaces

Adapted from Dorball JACCImaging 2020

Amylo id  Hear t  D i sease
Ye a r s  i n  t h e  M a k i n g :   F i r s t  LV H   t h e n  H F p E F

LVH HFpEF HFrEF



Amyloid Masquerading as Common Things  

Card iac  ‘Red  F lags ’

Hypertrophy

Common  but Non-Specific

Atrial Fibrillation      69%

Asymptomatic LVH   25%

Atrial dilation          60%
Heart Failure with Preserved EF

HF preserved EF                           20-30%

HF Reduced EF                                2-5%   

Idiopathic LV hypertrophy               5-6%

Unexplained Hypertrophy



Screen for Amyloid If you See Any Red Flag

RED FLAGS A r e  th e  ‘ Ga t e w a y”  t o  

D i ag n o s i s  a n d  I m pr o v ed  O u tc o m e s

Heart Failure Spinal Stenosis

Unexplained LVH Bilateral Carpal 

Tunnel

Biceps Tendon 

Rupture

Sensory Motor 

Polyneuropathy



Pa t i e n t s  a r e  Aw ar e  o f  t h e  ‘ R e d  F l a g s ”

Commercial on Golf Channel, CCN, CBC 2024



Diag nos i s  Used  to  Be D i f f i cu l t

▪ Typically low index of suspicion

▪ More than  5 physicians before  diagnosis

▪ Time to diagnosis typically 4 – 6+  years

Missed 
Diagnosis

Delayed 
Diagnosis

Diagnosis
Multiple 

Physicians

RxSymptoms

…..And  Took  a  L -O -N-G t ime .



The Screening for ATTR Amyloidosis is best made by:

1. Cardiac Magnetic Resonance imaging

2. Cardiac and liver CT scan

3. Echocardiography

4. Nuclear Tc99 cardiac Scan

5. Salivary Gland Biopsy

6. Cardiac  biopsy  (EMB) 

7. Measuring circulating amyloid protein in blood 

Po l l  Ques t ion



ATTR Cardiac Tc99 Scan

    +  
Rule out Light Chain Diseases  
(Urine Immunofixation & Light Chain Assay)

ATTR-CM, transthyretin amyloid cardiomyopathy; ATTRm, the amyloid fibril protein derived from misfolded TTR due to a mutation; 

 ATTRwt, the amyloid fibril protein derived from misfolded TTR due to wild type; 1. Maurer MS, et al. Circulation 2017;135:1357–77; 2. 

Ruberg FL, et al. Am Heart J 2012;164(2):222–228.e1; 1. Sequeiros J. Orphanet J Rare Dis 2015; 10(Suppl 1): I20.

Canad ian  Ca rd iova scu l ar  Soc ie ty  Gu idel ines

 



Card iac  ATTR  Scan  for  D ia gno s i s  o f  Amy lo id

Ex t remely  Sen s i t iv e  and Spec i f i c

Sensitivity: 95+%

Specificity: 90%

Grade 0                Grade 1                 Grade 3Grade 0 Grade 1 Grade 2 Grade 3

No uptake and normal 

bone uptake

Uptake less than 

rib uptake

Uptake equal to 

rib uptake

Uptake greater than rib 

uptake with mild/ 

absent rib uptake

Grade 2+ tracer uptake 
without monoclonal protein
• Specificity                         99.9% 
• Positive predictive value  99.9%

Reference: Urbain et al. CANM Cardiac Amyloid PYP Imaging Gudelines https://canm-
acmn.ca/resources/Documents/Guidelines%20CA_CANM_EN.pdf accessed on Feb 22, 2022



SPECT Scan1

A Gamma Detector Is Used to Image  Uptake of a Technetium 99 in the Heart

Camera Radiotracer 

Card iac  ATTR  Scan  for  D ia gno s i s  

Rap id ,  I nexpens iv e ,  Ava i lab le  &  Safe



No contraindications for:

• Renal failure

• Atrial fibrillation

• Devices

• Obesity

Single Rest image only at 3 hours

Low  radiation at 15MCi 3.2 mSV

Card iac  TC99  ATTR Scan  i s  Low  R i sk



• Left atrial enlargement

1. Ruberg FL, Berk JL. Circulation. 2012;126:1286-1300. 2. Rapezzi C, et al. Circulation. 2009;120:1203-1212. 3. Dungu JN, et al. Heart. 2012;98:1546-1515. 4. Selvanayagam JB, et al. J Am Coll Cardiol. 2007;50:2101-2110. 5. Falk RH, Dubrey 

SW. Prog  Cardiovasc Dis. 2010;52:347-361. 6. Dubrey SW, et al. Heart. 2011;97:75-84. 7. Gertz MA, et al.  J Am Coll Cardiol. 2015;66(21):2451-2466. 8. Ando Y, et al. Orphanet J Rare Dis. 2013;8:31. 9. Falk RH, et al. Circ Cardiovasc Imaging. 

2014;7(3):552-562. 10. Nativ i-Nicolau J, Maurer MS. Curr Opin Cardiol. 2018;33(5):571-579. 11. Maurer MS, et al. Circulation. 2017;135:1357-1377. 12. Siddiqi OK, Ruberg FL. Trends Cardiovasc Med. 2018;28(1):10-21.

A necessary test  but   NOT a sensitive or Specific Screening test

• Biventricular wall thickening (>12 mm)

Echo ca rd iography  



1. Ruberg FL, Berk JL. Circulation. 2012;126:1286-1300. 2. Rapezzi C, et al. Circulation. 2009;120:1203-1212. 3. Dungu JN, et al. Heart. 2012;98:1546-1515. 4. Selvanayagam JB, et al. J Am Coll Cardiol. 2007;50:2101-2110. 5. Falk RH, Dubrey 

SW. Prog  Cardiovasc Dis. 2010;52:347-361. 6. Dubrey SW, et al. Heart. 2011;97:75-84. 7. Gertz MA, et al.  J Am Coll Cardiol. 2015;66(21):2451-2466. 8. Ando Y, et al. Orphanet J Rare Dis. 2013;8:31. 9. Falk RH, et al. Circ Cardiovasc Imaging. 

2014;7(3):552-562. 10. Nativ i-Nicolau J, Maurer MS. Curr Opin Cardiol. 2018;33(5):571-579. 11. Maurer MS, et al. Circulation. 2017;135:1357-1377. 12. Siddiqi OK, Ruberg FL. Trends Cardiovasc Med. 2018;28(1):10-21.

• Extracellular volume expansion

• Diffuse late gadolinium enhancement

Not recommended for screening (cost, availability, wait-time)

  Valuable for confirmation

MR I



Po l l  Ques t ion

64 Male, Black, Caribbean Descent

Mild but Progressive SOBE > 6months
 

Hypertension under good control 115/60
 

  
Echo:   LVEF 50% with septum 1.3 cm
 
 
Medication  Lasix 40 mg po od
   Spironolactone
   Valsartan 80 mg po od

What would you do first?

1. MRI

2. Cardiac Tc99 Scan

3. Immunoelectrophoresis & Lt chain assay

4. Genetic testing for hATTR

5. Referral for cardiac consultation

6. Nothing, reassess BP diary in 3 months



Investigations:  

PYP Scan Visual grade 3, strongly suggestive of ATTR amyloid

Serum/Urine IEP, IF, LC:  Negative

Genetic testing:   negative

Cardiac investigation

EMB biopsies   6/6 strongly positive for ATTR amyloid

Therapy

 EAP approval for tafamidis

Ev a lua t io n  o f  Dy spnea  wi th  ?  LVH



The Impact of Using  Amyloid Scans 
Amyloid is More Common than We Knew!

Prevalence of Transthyretin Cardiac Amyloidosis in Elderly Subjects From the General Population: The Catch Study 

The prevalence of ATTR in a higher risk population is  approximately 
1/500

Canadian Guidelines Simplified Screening with TC99 

Identifies a high prevalence in  populations with red flags

Aimo et al Pisa Italy, SA-2023



Length of Diagnosis, Diagnostic Tests, and Referral Patterns of Transthyretin Amyloid Cardiomyopathy Patients in the United States, United Kingdom, France, 
Germany, Italy, and Spain
Abstract: 2231 Peter Collins, Ipsos; Wei Yen Chung, Ipsos, Seri Kembangan; Fauziah Hefni, ozan ozbey, Ipsos

A Real World Evaluation 239 practices in Europe and North America 

Average time to diagnosis     6-9 weeks

Primary physician made diagnosis    35%

The Impact of Using  Amyloid Scans
Dramatic Reduction in  Time To Diagnosis!   < 10 weeks

AVERAGE TIME TO DIAGNOSIS                  

NUMBER OF MD BEFORE DIAGNOSIS

Tc99 ATTR scan + IEP is now Routine



> 900   PYP reported  scans 

      26   diagnostic ATTR cardiac scan  

      14   on therapy for ATTR (7),  hATTR(1)

Tc9 9  Amylo id  S can  Wide l y  Ava i l ab le

The  Co rca re  Exper ience



CanJCardiology 36 322-34

Canad ian  Ca rd iova scu l ar  Soc ie ty  

Gu idel ines



https://ccs.ca/app/uploads/2020/11/CCS_Info_CA_FNL.pdf

‘Simple’ Diagnostic Algorithm:   Suspect  -> Detect

Clinical ‘Red Flag’

Echocardiographic imaging  

Rule out Light Chain Disease

Cardiac ATTR Tc99 Scan

Genetic testing if positive

EMB if equivocal

Canad ian  Ca rd iova scu l ar  Soc ie ty  Gu idel ine s



Corcare    325 Milner Avenue, Scarborough

SHN:   Birchmount Site, Scarborough

UHN:   College Street, Toronto

SMH:  Shuter Street, Toronto

Tc9 9  Amylo id  S can  Wide l y  Ava i l ab le

I n  the Eas ter n  GTA



Strong recommendation

• Tafamidis

Strong recommendation

• Vutrisiran

• Patisiran 

C a n ad i a n  C a r d i o v a s c u l a r  So c i e t y  

Tr e a tm e n t  G u i d e l i n e s

Silencers
Prevent TTR Production

Stabilizers
Prevent TTR Formation

Vutrisiran  

Patisiran 

Tafamidis



Pr ogno s i s  W i thou t  Therapy Poo r

Median survival:   Wild Type    3.5 years

    Hereditary > Wild Type   2.5 years

By Presentation  Polyneuropathy    8-10 years

    Heart Failure    2.5-3.5 years

Non Predictors:  LVH

    Diastology

    LVMass

    Atrial fibrillation 



Light Chain Amyloidosis:     Oncology

     

ATTR Cardiac Amyloidosis (ATTRwt or ATTRv)  Tafamidis

ATTR polyneuropathy:      Vutrisiran 

         Patisiran 

Recommended  Therap ie s
M u l t i p l e  N e w  T h e ra p i e s  o n  t h e  Wa y



ATTR ACT Tr i a l  Taf amid i s
28% Reduction in the Composite of All-Cause Mortality and Recurrent CV Events

OVERALL POPULATION

1
1
0

© The New England Journal of Medicine (2024)

Survival benefit evident after 18 months

30% reduction All cause mortality

30% reduction Cardiovascular Hospitalization

Improved quality of life 

Improved functional capacity

30% reduction 



ATTR ACT Tr i a l
Early Treatment Matters…….Late Treatment is INEFFECTIVE

OVERALL POPULATION

1
1
1

© The New England Journal of Medicine (2024)



S i l encer s :  Hel i os  B    Vut r i s i ran  
28% Reduction in the Composite of All-Cause Mortality and Recurrent CV Events

40% on concomitant tafimidis
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28% reduction in primary endpoint

OVERALL POPULATION
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© The New England Journal of Medicine (2024)

28% Reduction 

Vutrisiran

Placebo



Rea l  Wor ld  Long  Term D ata
Transthyretin Amyloidosis Outcomes Survey  Mayo Clinic

• Results consistent for Wild Type and Variant ATTR

• Safety matched published profiles OVERALL POPULATION

1
1
3

Presented at the XIX International Symposium on Amyloidosis (ISA), May 26–30, 2024, Rochester, MN, USA



CQEP Website for Community Care Providers
Tools to Help You in Your Practice

Accredited Educational Modules

Patient Care Resources

1

2
• Attr Tc99 Imaging Locator 
• Ontario Genetic testing forms
• Local ATTR amyloid management service



Understanding 
Cardiac 

Amyloidosis

Recognizing 
Red Flags

Why ATTR 
Amyloidosis 

Matters

Hereditary ATTR 
Amyloidosis

ATTR 
Scan LocatorDiagnosis

6 7 8

CEQP Online Education Resources1

Therapies

1 funded through a global grant Pfizer inc 2023-25



Ontario ATTR Testing Site Locator

50 km 

Select Radius for Search

10 km

15 km 50+ km 



Sp ec ia l t y  M anagement  Se rv i ces

Corcare Amyloid Management Service
  Leads:   Dr Paul Galiwango, Dr Ash Mukherjee,  Dr Joe Ricci

SHN Amyloid Clinic  
  Lead Dr Natalie Ho  

  

North York General Hospital Amyloid Clinic
  Lead: Dr Kareem Morant



1. Amyloid  is common in patients with  ‘Red Flags’.

2. Primary care physicians screening “Red flag” are critical for early diagnosis.

3. Cardiac TC99 Scanning is sensitive, safe, available  and low cost

4. Patient awareness is rising

5. Multiple, effective therapies

Key M es sages :   

Look  f or  Red  F la gs  &  Sc reen  A l l !



Dr. Joseph Ricci 

Heart Failure with 

Non-Reduced Ejection fraction:

2025 CCS guidelines 



Learning  Object ives

• New Definitions :  HFrEF and the New HF withour rEF

• Foundational therapies for Patients for HF

• Management is a Partnership… No Silos Please

• practical approaches to delivering care

During this session, participants will analyze and interpret the:



Hear t  Fa i lu re  i s  a  La rge  Pr ob lem

122

- 787,000  HF patients in Canada > 40 old

- 111,900  New diagnosis of HF each year

LOS, length of stay
1. 2017 Heart disease in Canada: Highlights from the Canadian Chronic Disease Surveillance System; 2. Atler DA et al. J Gen Intern 
Med 2012;27(9):1171-1179; 3. Yeung DF et al. CMAJ 2012;184(14):E765-E773. 4. Tran DT et al. CMAJ Open 2016;4(3):E365-E370.

122

Prevalence CANADA          

Prevalence Our Community    1M (3% Canada)

This 
Photo by 
Unknown 
Author is 
licensed 
under CC 
BY

>23,000  HF patients in Scarborough/Durham

> 3,000  New diagnosis of HF each year

https://elifesciences.org/inside-elife/12096861/elife-latest-the-diversity-of-our-editorial-community
https://elifesciences.org/inside-elife/12096861/elife-latest-the-diversity-of-our-editorial-community
https://creativecommons.org/licenses/by/3.0/
https://creativecommons.org/licenses/by/3.0/


Large  Demand     =    N o  S i l o s
R e q u i r e s  Te a m w o r k  &  S c a l a b l e  S o l u t i o n s

123
LOS, length of stay
1. 2017 Heart disease in Canada: Highlights from the Canadian Chronic Disease Surveillance System; 2. Atler DA et al. J Gen Intern 
Med 2012;27(9):1171-1179; 3. Yeung DF et al. CMAJ 2012;184(14):E765-E773. 4. Tran DT et al. CMAJ Open 2016;4(3):E365-E370.

This 
Photo by 
Unknown 
Author is 
licensed 
under CC 
BY

>23,000  Chronic HF patients in Scarborough/Durham

> 3,000  New diagnosis of HF each year

https://elifesciences.org/inside-elife/12096861/elife-latest-the-diversity-of-our-editorial-community
https://elifesciences.org/inside-elife/12096861/elife-latest-the-diversity-of-our-editorial-community
https://creativecommons.org/licenses/by/3.0/
https://creativecommons.org/licenses/by/3.0/


The  Canad ian  Heart  Fa i l ur e  Ter ms

Goodbye  to  MEF  and  PEF !

125

HF-rEF 
reduced ejection fraction 

EF ≤ 40%

Significant Systolic dysfunction

Enlarged

HF- nrEF
nonreduced  ejection fraction 

EF > 40%

Systolic Function:   Near Normal or Normal

normal to normal Size



The  Canad ian  Heart  Fa i l ur e  Ter ms

Recogn i t i on  o f  a  rEF   t o  non  rEF  G rad ien t

126

HF-rEF 
reduced ejection fraction 

EF ≤ 40%

Significant Systolic dysfunction

Enlarged

HF nrEF
nonreduced  ejection fraction 

EF > 40%

Systolic Function:   Near Normal or Normal

normal to normal Size



4 Fact s  Abou t  HFr EF   v s  HFnrEF

• HFrEF and HFnrEF are equally common

• HFrEF and HFnrEF cannot be distinguished  by HF symptoms

• Amyloidosis is an underdiagnosed cause of  HFrEF (5%) and HFnrEF (30%)

• HFrEF Foundational therapies are effective and disease altering,       
   but less so for HFnrEF



Assess symptoms breathlessness, fatigue, angina, palpitations or syncope

Assess signs HR, BP, murmurs, fluid overload,

ECG ECG

Laboratory nt-pro BNP

Chest X-ray Pulmonary congestion

Echocardiography HFrEF vs HFnrEF, wall motion, valve, LV function;  valves

BNP = B-type natriuretic peptide; BP = blood pressure;

ECG = echocardiograph; HF = heart failure; MI = myocardial infarction; NT-proBNP = 

N-terminal pro-B-type natriuretic peptide

Diag nos i s  o f  Heart  Fa i l ur e  



HFr EF  and  HFpEF  ar e  D i f fe rent  Cond i t i ons

Ischemic Heart Disease:   50%

Non Ischemic Heart Disease  50%

HFrEF 
reduced ejection fraction 

EF ≤40 %

HFnrEF
Heart failure with preserved 

ejection fraction EF > 40%

Ischemic Heart Disease                 0%

Non Ischemic Heart Disease  100%

 

Idiopathic/DM/BP/Obesity         90%
 Amyloidosis    10%

Idiopathic/DM/BP/Obesity          70%

Amyloidosis           30%



Echocardiogram

Ejection Fraction

Wall motion

Hypertrophy

Valve Disease 

CAD Myocardial Perfusion Scan

Amyloid Cardiac aTTR  Tc99 amyloid scan

Laboratory
Immunoelectrophoretic, Light Chains

Thyroid Function, Ferritin

Genetics * hATTR  Cardiomyopathy, Hypertrophic Cardiomyopathy

Cardiac Consultation CCS guideline recommended

Diag nos i s  o f  the  Cause o f  Hea rt  Fa i lu re  

* Now covered in the Province of Ontario



Po l l  Ques t ion

I. Review goals with patient, start foundational medications and provide follow-up

II. Review goals with patient, Initiate foundational therapies and refer to a 

cardiologist for concurrent care

III. Refer to a cardiologist to  initiate care and jointly follow patient

IV. Refer to cardiologist to assume care

V. Refer to a heart failure clinic

My Patient has Reduced Ejection Fraction .  What do I do first?

Managing Heart Failure



7 Fact s  Abou t  H ea rt  Fa i l ure  Therap y

• Heart Failure is a chronic condition

• Foundation therapy improves quality of care and survival

• Ejection fraction improves and can normalize with optimal therapy

• Effective therapy requires doses tested in trials

• Time under treatment matters: Early Better

• Best outcomes occur when the primary care and physicians collaborate

• Stopping therapy  not recommended when stable as  up to 44% ‘Rebound’ (

 (even if Ejection Fraction Normalizes!!)



CCS Heart Failure Guidelines # 27

We recommend using specific drugs 

at target doses proven beneficial in clinical 

trials as optimal medical therapy.

If these doses cannot be achieved, the 

maximally tolerated dose is acceptable

THESE ARE STANDARDS 
OF CARE 

NOT

GUIDELINES

Strong recommendation:  High Quality Evidence

The  “P i l l ar s  o f  Ca re”



Vaduganathan M et al. Lancet 2020 [published online May 21, 2020]

Mu lt ip le  P i l l a r s  =   Bes t  Outco me

event-free survival   8.3 years 

overall survival by   6.3 years

ARNI 

+ Beta-blocker 

+ MRA 

+SGLT2i

ACE+BB 



How  Best  to  Get  My  Pa t ient  on  GDM T??



Abando n the  ‘Old School ’ Approach

Review 

patient

Treatment

Response

Add Drug 

at low Dose

And begin next  

titration

Reassess and titrate 

dose every 2-4 

weeks to the 
maximum tolerated



Clu ste red  Ca re    S tep  1 :  The  Ea sy  S ta r t s

New Canadian Guidelines
Give Thumbs up 

for ‘Clustered Care'

✓ Begin with combinations

✓ Easy steps first

✓ Start Low

✓ Go up as tolerated



Adapted from Howlett

Clu ste red  Ca re  Benef i t s

✓ Early initiation

✓ Faster completion

✓ Better tolerance

✓ Better compliance

✓ Fewer Visits

✓ Earlier Outcome Improvement

✓Functional class

✓Reduced Hospitalization

✓Mortality reduction

✓Ejection fraction



The  'E asy '  P i l la r s     MRA
          M i n e r a l o c o r t i c o i d  R e c e p t o r  A n t a g o n i s t

Goal:          Spironolactone 25-50 mg ( Alternative Eplerenone 50 mg

         if gynecomastia occurs)

Practical tips:  

    Value not dependent on diuresis

    Caution with CKD or elevated K+

            Lytes, BUN, Cr at next visit 2-4 weeks



Target Therapy: 

    Dapaflagozin   10 mg

    Empaflagozin  10 mg

     

Practical tips:      Approved for low EGFR > 20

    No advantage for high dose in HF

    Expect initial fall in EGFR up to 20%

                   GLP1 agonist not a problem

The  'E asy '  P i l la r s     SGLT2 inhib i t i on
 



High Salt Diet/Processed foods

Non-dihydropyridine CCBs :  Verapamil, 
Diltiazem

• negative ionotropic effect

NSAIDS and COX-2 inhibitors : 
• sodium and water retention, worsening renal 

function and worsening HF

ARB + ACE-I together
• renal dysfunction and hyperkalemia

The  Ea sy  S teps    Avo id  Ha rm



The  Ea sy  S teps    C o n n e c t  To  C o m m u n i t y  Pa r t n e r s

  1. Cardiologist for lifelong collaboration

  2. Cardiac Rehabilitation Services

  3.  Pharmacists for medication support 

  4.  Team nurse support if available  (more Later)  



The  Ea sy  S teps        Ca rd iac  Rehab i l i t at i on

   

EVERY HF PATIENT SHOULD BE REFERRED

 24 sessions over 6 months

• Education

• Exercise training and supervision

• Heart failure oversight 

• Medication support

   



Clu ste r  Therapy :   S tep  2   ‘The  Long  Game’



The  Lo ng  Game    Beta  B lockade

Goal:         Carvedilol 25 mg po bid

  Bisoprolol 10 mg po od 

Practical tips:   Stagger with ACE/ARB/ARNI (qid schedule) to avoid hypotension

    Heart rate goal 50-70 bpm

   



The  Lo ng  Game   Sacub i tr i l -Va ls ar tan

Goal:           Sacubitril-Valsartan  97/103 bid

     ACE/ARB IF ARNI NOT TOLERATED

Practical tips:    Stop ACE x 2 days 

   Start low Sacubitril-Valsartan 24/26 mg bid              

 Titrate slowly  every 3-4 weeks to max tolerated

    May see up to 30% fall in eGFR  

    Fall back to ACE/ARB if not tolerated due to Low BP

                                         (If low BP an issue, always look to ↓ or d/c furosemide if possible)

 



Focus on 
Best Possible 
Outcome

Never Avoid Lifesaving Therapy 

Due to Concern about side effects  that are:
❖ Not life threating 
❖ Not common

bradycardiahypotension Weight loss

Low eGFRcough

Adapted by J Ricci, CQEP  from Advances in Patient Safety:  Clinical Inertia and Outpatient Medical Errors
Patrick J. O'Connor, JoAnn M. Sperl-Hillen, Paul E. Johnson, William A. Rush, and George Biltz. 
Agency for Healthcare Research and Quality (US); 2005 Feb.

‘ So f t  r i s ks ’  D O  N O T JU S T I F Y   h o l d i n g  GD M T

http://www.ahrq.gov/


Physicians NOT Patients are Main Drivers of Outcome  for Patients

>70% <30%

Physician and 
Practice Factors

Patient
Factors

GDT

No  Ine r t ia :   You in  the  Leader sh ip  Ro le !

Adapted from Advances in Patient Safety:  Clinical Inertia and Outpatient Medical Errors

Patrick J. O'Connor, JoAnn M. Sperl-Hillen, Paul E. Johnson, William A. Rush, and George Biltz. 
Agency for Healthcare Research and Quality (US); 2005 Feb.

http://www.ahrq.gov/


Beyond  the  Foundat ions -   Sp ec ia l t y  To o l s

PCI/ACB CRT ICD TransplantAfib

Ablation



How  of ten  shou ld  HF  pat ient s  be  seen?

- Acute change in symptoms     24-48 hours

- After a HF ER visit or hospitalization   1-2 weeks

- After an initiation or change in medications  2-4 weeks

- Stable on optimized therapy    3-6  months
 



Po l l  Ques t ion

a) Beta blockers

b) Spironolactone

c) SGLT2 inhibitors

d) Cardiac ATTR amyloid Scan

e) All are of value for some patients

f) None are of any value 

My Patient has HFnrEF.  
Which of the Following are of NOT of Value?

Managing HFnrEF



Recogn i t i on  o f  a  rEF       n r EF  G rad ien t

153

HF-rEF 
reduced ejection fraction 

EF ≤ 40%

Significant Systolic dysfunction

Enlarged

HF nrEF

Moderate to Normal  ejection fraction 

EF > 40%

Systolic Function:   Near Normal or Normal

normal to normal Size



Whats  New in  2025  Gu ide l ine

Hear t  Fa i lu re  w i thou t  ReducedEF?

✓ Valuable in all
✓ Salt reduced diet

✓ Weight reduction

✓ Exercise and Cardiovascular Rehabilitation

✓ Diuretics to manage edema and congestion

✓ HF without rEF in with borderline EF reduction 40-50% range
✓ SGLT2 inhibitors

✓ Spironolactone 

✓ (Sacubatril-Valsartan)



✓ A System of care

✓ Collaborative Care  including

            Patients & Providers

✓ Shared tools and goals

✓ Outcome Driven 
  (Quality & length of life)

To Do  Be t te r  We  Need  To  Pu l l  Tog ether



The  Standar d  o f  Communi ty  Car e  

BETA

BLOCKER

ARNI MCA SGLT2I IVRABADINE REHAB STATIN* DIGOXIN*

THESE ARE STANDARDS 
OF CARE 

They ARE NOT
GUIDELINES

Primary Care + Specialist Collaboration



Greene, Jama 2021
Greeen Jama 2023

To da te :   We  Hav e Not  Met  The  Chal l enge

Failure to Respond Adequately to 
HF as a Chronic Disease



C
li
n
ic

a
l 
s
ta

tu
s

Compensated EF< 45%  (CCS class 1-2) Chronically

decompensated

Acutely

decompensated

“We cannot define a trajectory for individual heart failure patients”  

 Robert McKelvie

✓ Reframe Reduced Ejection Fraction as a Chronic Condition 

requiring Early and lifelong preventative care

Am Heart J. 2007;154(2):260-266



Sy s tems  are  Peop le  Wor k ing  To ge ther  

w i th  shared  too l s  and  go a l s .

✓ Reframe Heart Failure as requiring lifelong care

✓ Shared GDMT accountability by Patients AND Providers

✓ Collaboration by all providers

✓ Institutional accountability for tertiary support



S y s t e m s  a re  Pe o p l e  W o r k i n g  To g e t h e r  

w i t h  s h a r e d  t o o l s  an d  g o a l s .

Family Patient Primary
Care

Cardiology
Specialist

Cardiac
Rehab

Hospital
Care

Patients and Health Care Professionals Working Together



Adapted from Howlett

Our  Reg ion  has  the  Reso urces

To  Treat  HFr EF  We l l !

High Impact Playbook

✓ Effective Therapies
✓ Multiple effective GDT

✓ Effective Delivery Approaches
✓ Early Therapy
✓ Clustered therapy
✓ Protocol Guided GDMT
✓ Early post discharge reassessment

The Right Team

✓Health Care Providers
✓ Primary Care network >1000 physicians
✓ > 50 well trained specialists
✓ Allied health professionals

✓ Facilities
✓ 11 Hospitals
✓ Regional Cardiac Care systems 
✓ Regional Cardiac Rehabilitation



Ev idence  Fo r  Co l l abo ra t io n  i s  DEEP

Van Spall, EJHF, Network Meta Analysis 53 studies, 12 356 patients

Collaborative  Care Enhances Outcomes



The  Pat ient  as  a  TEAM M EMBER  
Pa t i e n t s  M u s t  ‘ O W N ’  t h e i r  p l a y b o o k

164

Own a Scale & BP cuff and Maintain a Daily Diary
o BP
o Heart Rate
o Weight
o Exercise

Self Manage the 'Ups and Downs’

o Daily Weight, BP, HR, edema check

o Evaluate their significance  

o Take appropriate action

o SADMANS

APN, advanced practice nurse; HCP, healthcare professional; PCP, primary care provider; RN, registered nurse
Arnold J et al. Can J Cardiol 2008;24(1):21-40.



Family MD or Cardiologist if not 

returned to baseline by day 3

Assess weight each am 

after passing water

Weight change 

<0.5 kg above 

baseline

Baseline Lasix Dose

Weight change 

>1 kg above baseline

INCREASE 

BASELINE LASIX

PROVIDE  PRACTICAL ADVICE TO PREVENT HARD LANDINGS

The  Pat ient  Co nt rac t



Blue = combined care (both specialist 

and family physician), 

Red = care by family physician only, 

Black = no follow-up care

6 Ezekowitz JA, van Walraven C, et al. Impact of specialist follow-up in outpatients with congestive heart failure. CMAJ 2005;172:189-94.

Kaplan–Meier survival curves

Co l l aborat i ve i s  M ore  E f fect i ve  

I n  Our  Canad ian  Sy s tem

✓  Primary care engagement with Cardiology and Health Care Resources



We Have  the  Ev idence !

Emergency Hospital Post Admission

Safety, tolerability and efficacy of up-titration of guideline-directed medical therapies for acute 
heart failure : a multinational, open-label, randomized, trial

1078 Patients   89  hospitals  14 countries. 

Randomly Assigned after Admission to either

• usual practice

• Protocol mandated rapid up titration of GDMT



H e a r t  Fa i l u r e :   We  H a v e  E v i d e n c e  f o r  W h a t  W o r k s

Safety, tolerability and efficacy of up-titration of guideline-directed medical therapies for acute 
heart failure : a multinational, open-label, randomized, trial

High Impact  With Evidence for 
✓ Protocol Guide GDMT
✓ Effective Therapies
✓ Early Therapy
✓ Intense therapy
✓ Clustered rapid titration
✓Allied Health Collaboration

High Impact  Despite Limitations
✓ 50% at Full Protocol Guided GDMT
✓ARNI Not Mandated
✓Beta Blockade difference main Driver

Strong Proof Of Concept for 
Value of Protocol Driven GDT



The Corcare Heart Function Optimization 

Protocol: A Structured Quality Improvement 

Intervention To Improve Goal Directed Targets 
For Patients With Reduced Ejection Fraction. 
Joseph A Ricci MD FRCPC, Beverly Bozek RN, Maria Aprile RN , Siyam Ibrahim BSc, Saleem Kassam MD FRCPC, Luke Aprile, Corcare, 
Scarborough, ON, Canada; Neville Suskin MD FRCPC, Stephanie J Frisbee PhD, Robert McKelvie MD FRCPC, Western University,  London, ON, 
Canada;  Jonathan G Howlett MD FRCPC, Calgary, Libin Heart Institute AB, Canada; Stephanie Poon MD FRCPC, Sunnybrook Health Sciences, 

Toronto, ON, Canada; Andrew T Yan, MD FRCPC, Shaun  Goodman MD FRCPC, St. Michael’s Hospital, Toronto, ON, Canada .

Abstract: Su2145

We Have  the  Same  Ev idence!



American Heart Association Scientific Sessions Abstract: Su2145
Sunday, November 19, 2023, Philadelphia

The  Co rca re  Opt im iza t ion  Pro to co l
5  y e a r  l o n g i t u d i n a l  I n t e r v e n t i o n  i n  9 8 3  P a t i e n t  w i t h  E F ≤ 4 0 %



GDM T P rotoco l  Gu ided  Long i tud ina l  Ca re

All Patients between January 2015, and March 31, 2023
-LVEF ≤40% on echocardiogram  and
- Consent

Project RN support at protocol-specified visits between 
usual care visits up to 32 weeks

Primary Endpoints: (Intention to Treat)   

✓ GDMT achieved  (% at target, Initiated

 

✓ Failure to achieve primary endpoint
• Clinical Inertia

• patient choice (‘Patient Inertia’) 
• physician's choice (‘Physician Inertia)

• Intolerance to medication

GDMT GDMT Goal

ARNI 97 mg sacubitril with

103 mg Valsartan po bid

ACEi/ARB 
(if not on ARNI)

Perindopril 8 mg po od

Ramipril 10 mg po od

Beta-blockade Carvedilol 25 mg po bid

Bisoprolol 10 mg po od

MRA Spironolactone 25 mg po od

Eplerenone 25 mg po od od

SGLT2 inhibition Empafligozin  10 mg 

Dapafligozin   10 mg
Canafligozin 100 mg

Digoxin if Afib Digoxin:  NA 

LDL < 1.8 if ASCVD LDL threshold < 1.8 mg liter

Ivradabine Ivabradine 7.5 mg po bid



GDMT At Target  in Majority
ARNI/ACE/ARB      80.1 %

Betablockade          75.7 %

MRA                        58.9 % 

SGLT2i inhibitor      65.8 %  

Ivabradine               51.6 %

GDMT initiation at High Rates
Betablockade         95.9 %

ACE/ARB/ARNI     95.9 % 

SGLT2i                   70.6 % 

MRA                       71.7% 

Ivabradine              54.8 %

Longitudinal Care Universal 
Longitudinal care   97.2%

Lost to fup     2.8%

95 % on  ACE/ARNI  and  Be ta  B lockade

75 % on  SGLT2 i  and  MR I



Summar y

✓ Heart failure remains an important public health issue

✓ Reduced Ejection fraction and HF should be treated early and lifelong

✓ Guideline Directed therapies improve outcomes for our patients

✓ Guideline Updates (HFrEF and HF without rEF)  expand our treatment options

✓ Best outcomes require community care and teamwork
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SUPPORT AVAILABLE 24/7

Have a patient question? 

Reach out to our 

Corcare Cardiologist directly

416-COR-CARE 
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