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Plaque Progression with CT 
Angiography



IVUS vs CTA Plaque Progression



MDCT Coronary Imaging and CV Outcome Trials

Drug Imaging study CVOT
Lovastatina + (QCA) +
Simvastatinb + (QCA) +
Atorvastatinc + (IVUS and CCTA) +
Rosuvastatind + (IVUS) +
Fenofibratee + (QCA) -
Statin as SoCf + (CCTA) +
Testosteroneg -(CCTA) Plaque Progression - (harm)
Darapladib (Lp PLA2 inh) h - (IVUS % atheroma volume) -
Torcetrapibi - (IVUS) -
Dalcetrapibj +,- (MRI, PET/CT coprimary) -
Estrogen/progestink - (IVUS) -

QCA: quantitative coronary angiography 
IVUS: intravascular ultrasound
CCTA: coronary computed tomography 
angiography, 
MRI: Magnetic Resonance Imaging
PET: Positron Emission Tomography
CT: Computed Tomography

a MARS. Ann Intern Med 1993;119:969-76, AFCAPS/TexCAPS JAMA 1998;279:1615-22
b CIS Eur Heart J 1997;18:226-34, 4S Lancet 1994; 344:1383–138
c REVERSAL JAMA 2004;291:1071-80, ASCOT Lancet 2003;361:1149-58, Lancet HIV. 2015 Feb;2(2):e52-63, Circ Cardiovasc Imaging 2016 Dec;9(12).
d ASTEROID JAMA 2006;295:1556-65, JUPITER N Engl J Med 2008;359:2195-2207
e DAIS Lancet 2001;357:905–910, FIELD Lancet 2005; 366: 1849–186
f Am Heart J. 2016 Oct;180:29-38., Atherosclerosis 231 (2013) 198e204, J Am Coll Cardiol Img 2010;3:691–8)
g TTRIAL JAMA 2017;317(7):708-716. N Engl J Med. 2010 Jul 8;363(2):109-22.
h IBIS-2 Int J Cardiovasc Imaging 2012 Apr;28(4):695-703, SOLID-TIMI52 JAMA. 2014;312:1006-1015
i ILLUSTRATE N Engl J Med 2007; 356:1304-1316, ILLUMINATE N Engl J Med 2007; 357:2109-2122
j dal-PLAQUE Lancet 378;2011, 1547-1559, dal-OUTCOMES N Engl J Med 2012;367:2089-99
k WAVE JAMA 2002;288:2432-2440; HERS JAMA 1998;280:605-613

Drug CTA Progression CVOT

Statin +++ (Regression) +++
Estrogen Neutral Neutral
Xarelto vs Warfarin + (slowed 

progression)
+

Fish Oil (EPA) ++ (slowed 
progression)

+++

Testosterone Progression Harmful
Eliquis vs Warfarin + (slowed 

progression)
+

Atorvastatin +++ (regression) +++

https://www.ncbi.nlm.nih.gov/pubmed/20592293


EFFECT OF TESTOSTERONE ON CORONARY 
PLAQUE VOLUME

BUDOFF et al. JAMA 2017



Plaque Progression and Events
Motoyama JACC 2015



Sekikawa – Nutrients 2019



REDUCE IT – Bhatt et al NEJM



EVAPORATE STUDY DESIGN



STUDY DESIGN
 A randomized, double-blind, placebo-controlled 

EVAPORATE study was performed to evaluate the 
effects of icosapent ethyl 4 g/d on atherosclerotic 
plaque in statin-treated patients with coronary 
atherosclerosis

 TG levels of 135 to 499 mg/dL, and low-density 
lipoprotein cholesterol levels of 40 to 115 mg/dL



INCLUSION CRITERIA

1.Age ≥45 years with atherosclerosis with 
at least one stenosis of 20%
2.Fasting TG levels ≥150 mg/dLand <500 
mg/dL
3.LDL-C >40 mg/dLand ≤100 mg/dLand
on stable statin therapy (±ezetimibe) for 
≥4 weeks prior to qualifying 
measurements for randomization 
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Key Exclusion Criteria

 Severe (NYHA class IV) heart 
failure 
 Contrast Allergy
 Renal Insufficiency (eGFR <60)
 Hypersensitivity to fish and/or 

shellfish
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EVAPORATE: Effect of EPA on Improving Coronary Atherosclerosis in 
People With High Triglycerides Taking Statin Therapy

Randomized, Double-Blind, Placebo-Controlled Trial

Placebo  

EPA 4 g/d

Primary endpoint
• Progression rates of low attenuation plaque
Secondary endpoints include 
• Plaque morphology and composition
• Markers of inflammation (Lp-PLA2) 
• LDL-C and HDL-C

Patient Population (N=~80)
• 30–85 years of age
• TG: 135–499 mg/dL
• LDL-C >40 mg/dL and ≤115 mg/dL (on statin)
• ≥1 angiographic stenosis with ≥20% narrowing by CTA
• No history of MI, stroke, or life-threatening arrhythmia 

within the prior 6 months and no history of CABG

18 Months 

Estimated Study Completion Date: September 2019

CABG=coronary artery bypass graft; CTA=computed tomography angiography. 
EVAPORATE Clinical Trial. https://clinicaltrials.gov/ct2/show/NCT02926027. Updated February 08, 2018. Accessed June 19, 2018.

The EVAPORATE study seeks to 
determine whether IPE 4g/d will result in a 
greater change from baseline in plaque 
volume measured by serial multidetector 
computed tomography (MDCT) than 
placebo in statin-treated patients



Confidential.  For use at Amarin Scientific Advisory Board July 10, 2019.  Do not copy, distribute, reproduce or use for other purposes. VAS-01911 6/2019



EVAPORATE Diagram
Screened

N=106

Randomized
N=80

75% of Screened

Icosapent Ethyl 
N= 40

Completed Visit 3 
N=30 (75.0%)

2 ODIS, 3 LTFU
3 Withdrawn, 2 
uninterpretable 

Placebo
N=40

Completed Visit 3 
N=37 (92.5%)

2 Withdrawn       
1 LTFU

Screen Fails
N=26



Key Baseline Characteristics

Icosapent Ethyl (N=30) Placebo(N=37)

Mean / Count Std(%) Mean / Count Std(%) p

Age, years 55.6 (7.7) 58.3 8.6 0.195

Male 16 (53%) 20 54% 0.953

BMI 34.4 (6.4) 33.3 6.9 0.531

Time between Visit 1 and 3 
(months) 9.4 (1.0) 9.9 2.7 0.232

Ethnicity Hispanic 18 (60%) 19 51% 0.479

Race, White 27 (90%) 29 78% 0.595

Aspirin Use 14 (47%) 22 59% 0.296

Diabetic 22 (73%) 25 68% 0.608

Family History 8 (27%) 13 35% 0.458

Statin Use 30 (100%) 37 100% 1.000

Hypertension 23 (77%) 28 76% 0.925

Past Smoking 13 (43%) 16 43% 0.214
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P=0.010

P=0.001

Fully adjusted median Plaque Progression at 9 months

P=0.650

P=0.0004

P=0.011

P=0.469





Biomarker Effects from Baseline to 9months

Icosapent Ethyl (N=30) Placebo(N=37) Mean Between Group Difference 
at 9 months

Visit 1 Visit 3 Visit 1 Visit 3 Absolute Δ
from V1

%Δ from 
V1 p

Cholesterol 151.8 142.2 158.8 149.4 -0.3 0% 0.973

HDL 36.8 36.0 37.2 37.2 -0.8 -2% 0.530

LDL 89.2 85.4 92.4 88.2 0.3 0% 0.961

Triglycerides 190.9 156.7 199.8 183.7 -18.1 -9% 0.458

AA 265.5 213.5 263.3 265.0 -50.0 -19% 0.002
AA to EPA Ratio 13.6 4.9 11.1 13.2 -10.7 -88% <.0001 

Cholesterol 151.8 142.2 158.8 149.4 -0.3 0% 0.973
DHA 54.3 47.4 63.3 55.7 0.6 1% 0.913

EPA 20.8 89.3 29.9 21.9 77.0 298% <.0001 

LA 1015.9 861.6 1005.9 977.7 -135.6 -13% 0.046 

Monounsaturated FA Index 25.5 24.2 24.9 25.5 -1.7 -7% 0.015 

Omega3 FA Index 2.1 4.6 2.7 2.2 2.9 121% <.0001 

Omega6 FA Index 38.2 35.1 37.4 37.7 -3.7 -10% 0.024 
Omega6 to 3 Ratio 20.2 10.3 16.8 19.4 -12.5 -68% <.0001 

hsCRP 4.6 5.0 3.8 3.2 0.9 22% 0.7583



RESULTS
• At 9 Month Prespecified Timepoint, compared with 

placebo, icosapent ethyl slowed progression by:
• 21% for low attenuation plaque (p=0.469)
• 42% for total plaque (p=0.0004)
• 19% for total non-calcified plaque (p=0.010)
• 57% for fibrous plaque (p=0.011)
• 89% for calcified plaque (p=0.001)
• No Effect on Fibrofatty plaque (p=0.650)

• Consistent efficacy across multiple subgroups
• Including baseline triglycerides from 135-500 mg/dL



PLACEBO RATES OF PROGRESSION



LIMITATIONS
•Shorter Follow up than Prior CTA Studies (9 
months)

•Primary Endpoint not significant at interim 
timepoint – study will continue to 18 
months as planned

•4 of 5 secondary endpoints demonstrated 
significant slowing of progression

•Small cohort with expected 15% drop-out 
(due to patient preference and non-
diagnostic CT at baseline or follow up)



EVAPORATE: Conclusions 
First study using MDCT to evaluate the effects 
of IPE as adjunct to statin on plaque 
characteristics in a population with high TG 
levels demonstrating significant changes in 
most plaque markers at 9 months, and study is 
continuing to 18 months as planned
Demonstrated that progression rates on 
mineral oil placebo is similar to non-mineral oil 
placebo cohort using same methodology, 
scanner and laboratory
Important data to understand a mechanism of 
benefit of icosapent ethyl
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