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JUPITER:
Fatal or Nonfatal Myocardial Infarction

HR 0.46 (95% CI 0.30-0.70)
P<0.0002

Rosuvastatin Placebo
Number of events     31                        68

No Prior CVD or DM
Men ≥50, Women ≥60

LDL <130 mg/dL
hsCRP ≥2 mg/L









Atherosclerotic inflammation
……. sure it counts





Stable plaque

Ruptured plaque

N 99 lesions studied with IVUS-NIRS and OCT
Culprit lesions of ACS pts have small LA (< 4 mm2, 
thin FC (< 80 µ) , and superficial inflammation

Prati et al. Int J Cardiol 2018



Culprit plaques have a higher inflammatory content as 
compared to vulnerable and stable plaques

Narula et al JACC 2013





Targeting inflammation makes sense





Acute Myocardial Infarction after Laboratory-Confirmed 
Influenza Infection.N Engl J Med 2018
Kwong et al. 

• 20 admissions for AMI (20.0 admissions per week) during the risk interval 
• 344 admissions for AMI (3.3 admissions per week) during the control interval I

Incidence ratio, 6.05



Searching atherosclerotic 
inflammation



Assessment of inflammtion is currenly based 
on CRP assessment

What does hsCRP elevation 
mean?



1) low specificity for CAD as many  inflammatory 
diseases can increase CRP values. 

Limitations of PCR titration 



2) CRP surge may not reflect 
inflamed atherosclerosis



Kaplan H, Thompson RC, Trumble BC, et al. Coronary atherosclerosis in indigenous 
South American Tsimane: a cross-sectional cohort study. Lancet 2017;389: 1730–39.

• The Tsimane aborigines have the 
lowest reported levels of CAD in 

the world

Very LOW 
Calcium score 

prevalence

MESA White Men Tsimane White Men



• High levels of CRP, related 
environmental exposure to infections.

• Hs-CRP concentrations higher than 3.0 mg/L 
reported in 51% of Tsimane 

• Mean CRP :  3.7 mg/

Kaplan H, Thompson RC, Trumble BC, et al. Coronary atherosclerosis in indigenous 
South American Tsimane: a cross-sectional cohort study. Lancet 2017;389: 1730–39.



FR. Male   55  Y

3) A single ACS culprit coronary plaque  cannot 
be responsible for hsCRP surge



Inflammatory Markers and Onset of Cardiovascular 
Events
Results From the Health ABC Study
Cesari et al. Circulation 20013

• There is need for adequate, precise  
standardized assay

• Current assays of inflammatory are limited to  
CRP assessment



Can we image inflammatory cells in 
atherosclerotic lesions?

• Pheripheral arteries?
• Coronary district?



PET have a high sensitivity, but limited spatial resolution



Relation between thoracic aortic inflammation and features of plaque vulnerability in 
the coronary tree in patients with ACS 
An FDG-positron emission tomography and OCT study
Nevio Taglieri et al  Eur J Nucl Med Mol Imaging 2018

Significant association between averaged  FDG uptake (TBRmax ) in 
descending aorta  and the number of lipid-rich plaques with macrophages  
even after adjustment for CRP values



Probes
• Moiety: antibody or specific ligand 

with high affinity for the desired 
target molecule. 

• Modified to facilitate uptake by 
specific cells. 

• Designed to be detected by various 
modalities 

• Ultrasound (microbubbles)
• SPECT and PET (radioactive isotopes) 
• MRI (paramagnetic compounds) 
• CT (iodinated compounds)
• Optical imaging (fluorochromes)



First-In-Human Dual-Modality OCT and Near-Infrared 
Autofluorescence Imaging of Coronary Artery Disease
Giovanni J. Ughi, JACC imaging 2018

• Excellent sensitivity and temporal resolution
• Invasive technique 



CLIMA Study. 
N 1003 pts with OCT assessment of proximal LAD artery
MACE: Cardiac death and or MI at one year

European Heart Journal submitted



CLIMA Study  

Unpublished data

Macrophage arc extension (degree) Operator A1 Operator A2 

Number of frame analysed 79 79 

Number of lipid arc identified 79 79 

Measures comparable  79 79 

Arc extension (mean ± standard deviation) 154±81° 155±86° 

R=0.8359 (CI 95% 0.754 to 0.892, p<0.001) 

Bland Altman bias  -1.063 (CI 95% -95.1 to 92.9) degree 
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 Good correlation for 
Interobsever measurements  



PCR (mg/L) distribution
according to presence of macrophage infiltration

Statistics
Macrophage infiltration Median 4.60 (IQ 1.5-13.0)
No Macrophage infiltration Median 4.80 (IQ 1.5-11.8)     p=0.989

CLIMA data



Ready to adopt  anti 
inflammatory drug strategies?



Relationship of C-reactive protein reduction to cardiovascular
event reduction following treatment with canakinumab:
a secondary analysis from the CANTOS randomised
controlled trial. Lancet 2018









Conclusions
Treatment of coronary inflammation is a

� An interesting concept of personalized medicine
� Further studies are needed to prove the safety/efficacy 

profile of Canakinumab and address cost-effectiveness
� Further studies are needed to prove the safety/efficacy 

profile of other anti-inflammatory drugs ( Colchicine, 
Methotrexate)

� In the next future there is need to explore other solutions
( Imaging may help) to address inflammation

� We have to retain the concept that high PCR in the unstable 
clinical setting means higher risk and assessment of PCR 
(with its limitations) is worth doing


