
NVVC congres 5 april 2018

Prof. JW Jukema, MD, PhD

Dept Cardiology, Leiden University Medical Center

Dyslipidaemia / Diabetes Case 
in relation to (recent) trial results/guidelines 



Presenter Disclosures

▪ JW Jukema and his department have received research 

grants from and/or was speaker on, among others, CME 

accredited meetings sponsored by Amgen, Lilly, Merck-

Schering-Plough, Pfizer, Sanofi Aventis, the Netherlands 

Heart Foundation, the Netherlands Heart Institute and 

European Union. 

2



Nicolai Anitschkow

(1885 – 1964)

• Identified cell types involved in atherosclerosis

– Smooth muscle cells

– Macrophages

– Lymphocytes

• “There is no atherosclerosis

without cholesterol”

Anitschkow NN, Chatalov S (1913). "Über experimentelle 

Cholesterinsteatose und ihre Bedeutung für die Entstehung einiger 

pathologischer Prozesse". Zentralbl Allg Pathol 24: 1-9.

Anitschkow NN (1913). "Über die Veränderungen der Kaninchenaorta bei 

experimenteller Cholesterinsteatose". Beitr Pathol Anat 56: 379-404. 



Event (% per annum)

Statin/more Control/less

RR (CI) per 1 mmol/L reduction in LDL-C Trend

test

704 (4.6%)

1189 (4.2%)

517 (4.5%)

1065 (4.5%)

303 (5.7%)

3837 (4.5%)

206 (2.9%)

339 (2.4%)

801 (2.5%)

1490 (2.9%)

4205 (2.9%)

7136 (2.8%)

1528 (3.6%)

910 (4.1%)

1866 (3.3%)

2007 (3.2%)

4508 (3.0%)

10973 (3.2%)

4416 (5.3%)

398 (7.8%)

633 (5.8%)

1203 (5.0%)

1317 (4.8%)

795 (5.2%)

217 (3.2%)

412 (2.9%)

1022 (3.2%)

1821 (3.6%)

5338 (3.7%)

8934 (3.6%)

1729 (4.2%)

1012 (4.6%)

2225 (4.0%)

2454 (4.0%)

5736 (3.9%)

13350 (4.0%)

0.72 (0.66-0.78)

0.64 (0.47-0.86)

0.61 (0.46-0.81)

0.81 (0.67-0.97)

0.77 (0.64-0.94)

0.71 (0.52-0.98)

0.87 (0.60-1.28)

0.77 (0.62-0.97)

0.76 (0.67-0.86)

0.77 (0.71-0.84)

0.80 (0.77-0.84)

0.79 (0.77-0.81)

0.78 (0.61-0.99)

0.77 (0.67-0.89)

0.77 (0.70-0.85)

0.76 (0.70-0.82)

0.80 (0.76-0.83)

0.78 (0.76-0.80)

(p=0.2)

X2=2.04
1

(p=0.4)

X2=0.80
1

(p=0.3)

X2=1.08
1

Control/less betterStatin/more better

0.45 0.75 1 1.3

More vs less statin

<2 mmol/L

≥2 to <2.5 mmol/L

≥2.5 to <3.0 mmol/L

≥3 to <3.5 mmol/L

≥3.5 mmol/L

Total

Statin vs contol

<2 mmol/L

≥2 to <2.5 mmol/L

≥2.5 to <3.0 mmol/L

≥3 to <3.5 mmol/L

≥3.5 mmol/L

Total

All trials combined

<2 mmol/L

≥2 to <2.5 mmol/L

≥2.5 to <3.0 mmol/L

≥3 to <3.5 mmol/L

≥3.5 mmol/L

Total

99% or

95% CI

CTT: more intensive LDL lowering can 

decrease CV events by 40-50%

Cholesterol Treatment Trialists’ (CTT) Collaboration. Lancet. 2010;376:1670-1681



Statin CV Outcomes Trials Show That The Magnitude of 
CV Event Reduction is Related to LDL-C Reduction1

CV event reduction is:

▪ Independent of baseline LDL-C1

▪ Independent of baseline CV risk3
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CV=cardiovascular; LDL-C=low-density lipoprotein cholesterol.

1. Cholesterol Treatment Trialists’ (CTT) Collaboration. Lancet. 2010;376:1670-1681.  2. Cholesterol Treatment Trialists’ (CTT) Collaboration. Lancet. 
2005;366:1267-1278. 3. Cholesterol Treatment Trialists’ (CTT) Collaboration. Lancet. 2012;380:581-590.

In a meta-analysis of 26 statin trials, reflecting data from 170,000 patients, 

there was a 

22% risk reduction in CV events per 1 mmol/L reduction in LDL-C (P<0.0001)1
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Patients stabilized post ACS ≤ 10 days:
LDL-C 50–125*mg/dL (or 50–100**mg/dL if prior lipid-lowering Rx)

Standard Medical & Interventional Therapy 

Ezetimibe / Simvastatin 
10 / 40 mg

Simvastatin 
40 mg

Follow-up Visit Day 30, every 4 months 

Duration: Minimum 2 ½-year follow-up (at least 5250 events)

Primary Endpoint: CV death, MI, hospital admission for UA,
coronary revascularization (≥ 30 days after randomization), or stroke 

N=18,144

Uptitrated to 
Simva 80 mg 
if LDL-C > 79
(adapted per 

FDA label 2011)

Study Design

*3.2m

M  

**2.6m

M

Cannon CP AHJ 2008;156:826-32;  Califf RM NEJM 2009;361:712-7;  Blazing MA AHJ 2014;168:205-12 

90% power to detect 
~9% difference



Simva — 22.2% 
1704 events 

EZ/Simva — 20.4% 
1544 events 

HR 0.90 CI (0.84, 0.96)

p=0.003

NNT= 56

CV Death, Non-fatal MI, 
or Non-fatal Stroke

7-year event rates



IMPROVE-IT vs. CTT: 
Ezetimibe vs. Statin Benefit

CTT Collaboration. 
Lancet 2005; 366:1267-78; 
Lancet 2010;376:1670-81
NEJM 2015;372:2387-97. 
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LDL Receptor Function and Life Cycle

For illustration purposes only
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The Role of PCSK-9 in the Regulation of 
LDL Receptor Expression

For illustration purposes only
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Impact of PCSK-9 inhibitor Alirocumab* 
on LDL Receptor Expression
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For illustration purposes only

*Alirocumab = REGN727/SAR236553; Alirocumab is in clinical development and has no marketing authorization yet.



An Academic Research Organization of 

Brigham and Women’s Hospital and Harvard Medical School
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Evolocumab

(median 30 mg/dl, IQR 19-46 mg/dl)

Placebo

59% mean reduction (95%CI 58-60), P<0.00001

Absolute reduction: 56 mg/dl (95%CI 55-57)



An Academic Research Organization of 

Brigham and Women’s Hospital and Harvard Medical School

Further Details

N Engl J Med. 2017 May 4;376(18):1713-1722



An Academic Research Organization of 

Brigham and Women’s Hospital and Harvard Medical School
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The ODYSSEY OUTCOMES Trial: Topline Results 

Alirocumab in Patients After Acute Coronary 
Syndrome

Gregory G. Schwartz, Michael Szarek, Deepak L. Bhatt, Vera Bittner, Rafael Diaz, Jay Edelberg,

Shaun G. Goodman, Corinne Hanotin, Robert Harrington, J. Wouter Jukema, 

Guillaume Lecorps, Angèle Moryusef, Robert Pordy, Matthew Roe, Harvey D. White, Andreas Zeiher,

Ph. Gabriel Steg

On behalf of the ODYSSEY OUTCOMES Investigators and Committees

American College of Cardiology – 67th Scientific Sessions
March 10, 2018

ClinicalTrials.gov: NCT01663402
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Treatment Assignment

Post-ACS patients (1 to 12 months)

Run-in period of 2−16 weeks on high-intensity or 
maximum-tolerated dose of atorvastatin or rosuvastatin

At least one lipid entry criterion met

Placebo SC Q2W Alirocumab SC Q2W 

Randomization

Schwartz GG, et al. Am Heart J 2014;168:682-689.e1. 

Patient and investigators remained blinded to treatment and lipid levels for the entire duration of the study



Odyssey Outcomes: Main Efficacy 

Endpoints: Hierarchical Testing

American College of Cardiology – 67th Scientific Sessions
March 10, 2018




