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Learning Objectives

Upon completion of this session, participants will improve their competence 
and performance by being able to:

• Describe the role of inflammation in the pathogenesis of 
atherosclerosis

• Describe the role of anti-inflammatory therapy in the prevention 
of cardiovascular events



The burden of atherosclerotic cardiovascular disease

Libby P et al. Nat Rev Dis Primers 2019



Pathogenesis of atherosclerotic lesions

Libby P et al. Nat Rev Dis Primers 2019



Complex interactions among components of the innate and adaptive immunity in atherogenesis

Shah PK et al. JACC 2014



Ridker PM et al. Circulation 2000



CRP>2mg/L

LDL<130mg/dL























CIRT: low dose methotrexate for the prevention of atherosclerotic events 

• 4786 patients with prior MI with DM or metabolic 

syndrome

• Methotrexate 15mg to 20mg weekly vs. placebo







Prevented cardiovascular events 

Decreased CRP

Decreased CRP and TnI

Reduced infarct size



Prevented cardiovascular events 

Decreased CRP

Decreased CRP and TnI

Reduced infarct size





How common is residual inflammatory risk?



Strategies to improve inflammatory risk

Ridker PM et al. Front Cardiovasc Med 2019





Strategies to improve residual risk for secondary prevention



REDUCIE-IT: EPA vs. placebo



Ridker PM et al. Front Cardiovasc Med 2019

Residual 

cholesterol risk: 

PCSK9 inhibitor

Residual 

inflammatory risk: 

Canakinumab, 

colchicine

Residual 

triglyceride risk: 

EPA









Koopman FA et al. PNAS 2016;113:8284-9

30 s of VNS         4 hours  of anti-

inflammatory  effect

Koopman FA et al. PNAS 2016;113:8284-9



Brain Stim 2015;8:624-

36
Brain Stim 2015;8:624-36Fallgatter AJ et al. J Neural Transm 2003

Auricular Branch

of Vagus Nerve



TRanscutaneous Electrical 
vAgus nerve sTimulation to 
suppress Atrial Fibrillation 
(TREAT-AF): 
A Randomized Clinical Trial



Yu L et al. JACC Cardiovasc Interv 2017
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• The therapeutic focus in atherosclerosis has shifted from lipid lowering to treating inflammation
• Novel nanoimmunotherapies, aimed at modulating innate immune responses in cardiovascular diseases



Conclusions

• Atherosclerosis is driven by lipid accumulation and inflammation

• hsCRP is a strong risk factor for cardiovascular disease

• In primary prevention, targeting patients with high hsCRP with a statin 
reduces cardiovascular outcomes even in the presence of normal LDL

• In secondary prevention, inflammation inhibition, without lipid lowering 
reduces cardiovascular outcomes 

• Patients with residual inflammatory risk and residual cholesterol risk have 
distinct etiology of recurrent events

• Neuroimmunomodulation (vagus nerve stimulation) may be a novel way to 
improve cardiovascular outcomes
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“Science begets knowledge; opinion, ignorance”

Hippocrates

Thank you


