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Key Learning Objectives: Horizons in Cardiovascular Prevention

What is new in cardiovascular disease prevention?

How can I apply new data to my daily practice?



Residual Risk Pathways in the Contemporary Care of Atherosclerosis

Lawler et al, Eur Heart J 2021; 42:113-131



Men Women

Farzadfar et al, Lancet 2011;377:578-586. 

Global Trends in Total Cholesterol 1980 - 2010
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Endpoint Relative Risk 
Reduction (%)

HR (95% CI) P

Primary Endpoint 44 0.56 (0.46-0.69) <0.00001

MI 63 0.37 (0.22-0.58) <0.00001

Stroke 48 0.52 (0.34-0.79) 0.002

Revascularization 46 0.54 (0.41-0.72) <0.0001

Death 20 0.80 (0.67-0.97) 0.02

JUPITER Trial Results

Ridker PM et al NEJM 2008;359:2195-2207

High-intensity statin therapy
in primary prevention with 
already low levels of LDLC
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Rosuvastatin 10 mg

+ Placebo

Rosuvastatin 20 mgRosuvastatin 10 mg

+ Candesartan 16 mg
+ HCTZ 12.5 mg

HOPE-3 (2010-2016) JUPITER (2001- 2008)

- 26 %
- 29 % 

- 44 %

Ridker PM. Circulation 2016;134:91-93

Are we going backwards?



Lp(a), atherosclerosis, aortic stenosis, and dose-dependent 
effects of antisense oligonucleotides targeting Lp(a)
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P-values represent comparison to pooled placebo

P=0.0032

P<0.0001
P<0.0001

P<0.0001
P<0.0001

Tsimikas et al N Engl J Med. 2020;382:244-255
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Novel Triglyceride Lowering Therapies In Development

Pemafibrate (Kowa)

selective peroxisome proliferator-activated receptor alpha modulator

Evinacumab (Regeneron)

human monoclonal antibody to ANGPTL3

Vupanorsen (Ionis/Pfizer)

antisense oligonucleotide targeting ANGPTL3

ARO-ANG3 (Arrowhead)

siRNA to ANGPTL3

AKCEA-APOCIII-Lrx (Akcea)

antisense oligonucleotide to apolipoprotein C-III

ARO-APOC3 (Arrowhead)

siRNA to apolipoprotein C-III

BIO89-100 (89 Biopharma)

glycoPEGalated analog of fibroblast growth factor 21



Pharmaceutical Focus:

PCSK9i
Incliserin
siRNA
Antisense oligonucleotides
Ionis / Novartis Lp(a)
ApoC3
AngPTL3
sPPARM
OTC lipid lowering

Provider – Patient Focus

Non-compliance
Mis-information

Has the clinic been disconnected to the biology?

All participants have either private or public insurance



Residual Inflammatory Risk in the Contemporary Care of Atherosclerosis

Ridker P. Eur Heart J 2016;37:1720-22                                                       Eur Heart J 2021 (September 1)



Inflammation in atherosclerosis: from pathophysiology to practice

1999 2005 2013



Moving Beyond Cholesterol:
Can Targeted Anti-Cytokine Therapy Reduce Cardiovascular Event Rates 

and Prolong Life?

Focus on the Interleukin-1 (IL-1b) to Interleukin-6 (IL-6) to CRP Pathway

Ridker PM Circulation 2020;141:787-789



Canakinumab, a Human Monoclonal Antibody 

Neutralizing IL-1b

Ridker et al N Engl J Med. 2017;377:1119-31



MACE
25% reduction in risk for those achieving hsCRP below median
5 % reduction in risk for those achieving hsCRP above median

(No change in LDL cholesterol)

Placebo

On-treatment hsCRP ≥ median

On-treatment hsCRP < median
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MACE
36% reduction for those achieving IL-6 below median

No benefit for those achieving IL-6 above median
(No change in LDL cholesterol)

Placebo

On-treatment IL-6 ≥ median

On-treatment IL-6 < median

On-Treatment hsCRP On-Treatment IL-6

CANTOS: Greater Risk Reduction With Greater 

Cytokine Inhibition (MACE)

Ridker et al Lancet 2018;391:319-328 Ridker et al Eur Heart J 2018;39:3499-3507

Residual IL-6 risk >> residual IL-18 risk



Tardif JC et al NEJM 2019;381:2497-2505

Colchicine 0.5 mg po qd for CVD Risk Reduction

Nidorf SM et al NEJM 2021;384:776-779

COLCOT (N = 4,745 recent MI) LoDoCo2 (N = 5,522 stable CAD)

MACE+  HR 0.68 (0.54-0.81)  
All Cause Mortality   HR 1.04 (0.61-1.78)

eGFR > 60  HR 0.66 (95%CI 0.54-0.80)
eGFR < 60  HR 1.19 (95% CI 0.53-2.65)

Guidelines should be poised to promote colchicine as an adjunct 

to statin therapy in the setting of secondary prevention

BUT

Physicians should use caution in the setting of chronic kidney disease.
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CANTOS, COLCOT, LoDoCo2: Adding a New Axis to the LDL Lowering Line 

J Am Coll Cardiol. 2018;72:3320-3331



Giugliano D, et al; JACC 2006;48677-85.

Diet, Exercise, Smoking Cessation

AHA/ACC Simple Sevenomega-3, fish

saturated and trans fats

fruits, vegetables, nuts

whole grains

sugar

exercise

alcohol

smoking

Non-Pharmacologic Approaches to Inflammation Inhibition



Li, June, et al; JACC 2020;76 (19):2181-93.

Pro Inflammatory Diets and CVD Outcomes : Nurses Health Study



“The Western diet appears to be mistakenly recognized by the immune system 

as a threat to the organism”

Anette Christ, Eicke Latz, Nature Rev Immunology 2019



NEJM 2019;381:2541-2551
NEJM 2022 (April 21)





Du H, et al; N Engl J Med. 2016;374):1332-43.



Canagliflozin
Dapaglifozin
EmpagliflozinPacker NEJM 2020;383:1413-1424        McMurray NEJM 2019;381:1995-2008



February 10 ,2021 

And what about GLPi1 analogues?  (Exanatide, Liraglutide, Semaglutide, etc) 

September 16, 2016



Prevention 10 Years From Now:
My predictions and how to get yourself ready

Personalized Biology

Precision Medicine

Community Based Care

Individual Level Care

International Global Health

Government and Political Change



Some new technologies will be game changing



Bally L et al, N Engl J Med. 2018 Jun 25. [Epub ahead of print]

Hospital Based Glucose Management
136 patients with type 2 diabetes requiring insulin
70 closed loop insulin delivery
66 conventional SC insulin delivery

Primary Endpoint : time (%) glucose in target range
65.8% closed-loop vs 41.5% conventional  P<0.001

Reduced hyperglycemia episodes
No severe hypoglycemia
Mean glucose 154mg/dL vs 188mg/dL P<0.001 



Other new technologies, maybe not…

Text Med Trial (Chow et al, Circulation 2022;145:1443-1455)

1424 Post-ACS patients randomized to usual care or usual care plus
once weekly supportive text messages addressing lifestyle choices, 
medication compliance, and motivation over a 12 month period.

No difference in medication adherence
No difference in LDL-C
No difference in blood pressure

Small improvements in daily servings of fruits and vegetables



Advertisement Campaigns

•$635 million (McDonald’s)

•$298 million (Burger King)

•$224 million (Coca Cola)
Photo courtesy of Randal Thomas







Two Radically Different Approaches to the Food Pyramid



Vandenbroucke JP. Lancet. 2004 May 22;363(9422):1728-31.

Clarity of Medical Communication is a Public Health Problem



Global Warming and Consequent Human Migration are Medical 
Issues



Review Question 1.

Which of the following interventions has been proven to lower 

cardiovascular event rates?

A. Lowering LDL-C

B. Lowering triglycerides

C. Lowering hsCRP

D. Lowering Lp(a)

E. Raising HDL-C

F. :



Review Question 1.

Which of the following interventions has been proven to lower 

cardiovascular event rates?

A. Lowering LDL-C

B. Lowering triglycerides

C. Lowering hsCRP

D. Lowering Lp(a)

E. Raising HDL-C

F. :

“If you don’t measure it, you can’t treat it”



Review Question 2.

Among statin treated atherosclerosis patients, which of the 

two following groups is most common?

A. Residual Cholesterol Risk (LDL-C>70 mg/dL, hsCRP < 2mg/L)

B. Residual Inflammatory Risk (LDL-C < 70 mg/dL, hsCRP > 2 mg/L)

C. :

“If you don’t measure it, you can’t treat it”



Review Question 2.

Among statin treated atherosclerosis patients, which of the 

two following groups is most common?

A. Residual Cholesterol Risk (LDL-C>70 mg/dL, hsCRP < 2mg/L)

B. Residual Inflammatory Risk (LDL-C < 70 mg/dL, hsCRP > 2 mg/L)

C. :

“If you don’t measure it, you can’t treat it”

In North America today, there are 3 patients with 

residual inflammatory risk for every one patient with 

residual cholesterol risk


