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CHD mortality & Risk Factor reduction
40 yr population based study in Finland

Observed and predicted reduction in coronary heart disease mortality 1969-2012 

in men (age 35-64 years)

BMJ 2016;352:i721
http://dx.doi.org/10.1136/bmj.i721
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LDL-c is the main factor associated with
the declining incidence of CAD

Mannsverk J, et al. 
Circulation 2016;133(1):74-81.



Silverman MG, et al. JAMA 2016;316:1289-97



Silverman MG, et al. JAMA 2016;316:1289-97



Evaluation of the Pleiotropic Effects of Statins
A Reanalysis of the Randomized Trial Evidence Using Egger Regression

Arterioscler Thromb Vasc Biol 2018 Jan;38(1):262-65
doi: 10.1161/ATVBAHA.117.310052

…cardiovascular benefits of statins are 

mediated primarily, if not entirely, via their 

LDL-C lowering properties rather than 

by any pleiotropic effects



ASCVD Risk Categories & LDL-c Treatment Goals

Risk 

category
Risk factors/10-year risk

Treatment goals

LDL-C
(mg/dL)

Non-HDL-C 

(mg/dL)

Apo B

(mg/dL)

Extreme 

risk

– Progressive ASCVD including unstable angina in 
individuals after achieving an LDL-C <70 mg/dL

– Established clinical cardiovascular disease in individuals 
with DM, stage 3 or 4 CKD, or HeFH

– History of premature ASCVD (<55 male, <65 female) 

<55 <80 <70

Very high 

risk

– Established or recent hospitalization for ACS, coronary, 
carotid or peripheral vascular disease, 10-year risk >20% 

– DM or stage 3 or 4 CKD with 1 or more risk factor(s)

– HeFH

<70 <100 <80

High risk
– ≥2 risk factors and 10-year risk 10%-20% 
– DM or stage 3 or 4 CKD with no other risk factors <100 <130 <90

Moderate 

risk

≤2 risk factors and 10-year risk <10%

<100 <130 <90

Low risk 0 risk factors <130 <160 NR

Barter PJ, et al. J Intern Med. 2006;259:247-258; Boekholdt SM, et al. J Am Coll Cardiol. 2014;64(5):485-494; Brunzell JD, et al.  Diabetes Care. 2008;31:811-822; Cannon CP, et al. N Engl J 
Med. 2015;372(25):2387-2397; Grundy SM, et al. Circulation. 2004;110:227-239; Heart Protection Study Collaborative Group. Lancet. 2002;360:7-22; Jellinger P, Handelsman Y, Rosenblit P, et 

al. Endocr Practice. 2017;23(4):479-497; Lloyd-Jones DM, et al. Am J Cardiol. 2004;94:20-24; McClelland RL, et al. J Am Coll Cardiol. 2015;66(15):1643-1653; NHLBI. NIH Publication No. 02-
5215. 2002; Ridker PM, J Am Coll Cardiol. 2005;45:1644-1648; Ridker PM, et al. JAMA. 2007;297(6):611-619; Sever PS, et al. Lancet. 2003;361:1149-1158; Shepherd J, et al. Lancet. 

2002;360:1623-1630; Smith SC Jr, et al. Circulation. 2006;113:2363-2372; Stevens RJ, et al.  Clin Sci. 2001;101(6):671-679; Stone NJ.  Am J Med. 1996;101:4A40S-48S; Weiner DE, et al. J Am Soc 
Nephrol. 2004;15(5):1307-1315.

Abbreviations: ACS, acute coronary syndrome; apo, apolipoprotein; ASCVD, atherosclerotic cardiovascular disease; CKD, chronic kidney disease; DM, diabetes; HeFH, 
heterozygous familial hypercholesterolemia; HDL-C, high-density lipoprotein cholesterol; LDL-C, low-density lipoprotein cholesterol; NR, not recommended.
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Sabatine MS et al. Am Heart J 2016;173:94-101



Characteristics
Evolocumab
(N = 13,784)

Placebo
(N = 13,780)

Demographics

Age – y (SD) 62.5 (9.1) 62.5 (8.9)

Male sex – n (%) 10,397 (75.4) 10,398 (75.5)

White race* – n (%) 11,748 (85.2) 11,710 (85.0)

Weight – kg (SD) 85.0 (17.3) 85.5 (17.4)

Region

North America 2,287 (16.6) 2,284 (16.6)

Europe 8,666 (62.9) 8,669 (62.9)

PORTUGAL 272 (1.0)

Latin America 913 (6.6) 910 (6.6)

Asia Pacific and South Africa 1,918 (13.9) 1,917 (13.9)

Sabatine MS et al. NEJM 2017;376:1713-22

FOURIER

Baseline characteristics



An Academic Research Organization of 

Brigham and Women’s Hospital and Harvard Medical School

Summary of Effects of PCSK9i 

Evolocumab
•  LDL-C by 59% down to a median of 30 mg/dl

•  CV outcomes in patients on statin

• Safe and well-tolerated

Evolocumab

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

Placebo

59% reduction

p<0.00001

Absolute  56 mg/dl
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Sabatine MS et al. NEJM 2017;376:1713-22



An Academic Research Organization of 

Brigham and Women’s Hospital and Harvard Medical School

Safety 

Events by LCL-c Level

Sabatine MS et al. NEJM 2017;376:1713-22

No neutralizing antibodies detected

New-onset diabetes assessed in patients without DM 
at baseline; adjudicated by CEC



How much can be LDL-c reduced?

Giugliano RP, et al.
Lancet 2017 Oct 28;390(10106):1962-71



Very low LDL levels & Evolocumab
FOURIER Trial 
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An Academic Research Organization of 

Brigham and Women’s Hospital and Harvard Medical School

Comparison to 

Cholesterol Treatment Trialists Collaboration

Major Coronary Events

Stroke

Coronary revascularization

Urgent

Elective

Major Vascular Events

0.78 (0.70-0.86)

0.80 (0.71-0.90)

0.77 (0.66-0.91)

0.77 (0.63-0.94)

0.75 (0.67-0.84)

0.73 (0.62-0.86)

0.84 (0.73-0.98)

0.77 (0.73-0.82)

0.83 (0.76-0.90)

Lipid-lowering therapy better Lipid-lowering therapy worse

Hazard Ratio (95% CI) per 1 mmol/L reduction in LDL-C

2.01.0

CTTC Meta-analysis Year 2

FOURIER Year 2

CTTC data from Lancet 2010;376:1670-81

0.5

Sabatine MS et al. NEJM 2017;376:1713-22



Schawartz GG, et al. Am Heart J 2014;168:682-89.e1







“..choose the right
patient…

..more than just point
out LDL-c level…”



NNT 29 vs 63

NNT 59 vs 167



Clinical benefits in RCT actually begin at 
LDL-c level > 70 mg/dL

↓ 15%
HR 0.85; 95% 

CI, 0.78 to 
0.93; P=0.0003

↓ 15%
HR 0.85; 95% CI, 

0.79 to 0.92; 
P<0.001

Sabatine MS, et al. 
N Engl J Med 2017;376:1713-22 Giugliano RP

ACC Meeting 2018 Orlando, FLO)



An Academic Research Organization of 

Brigham and Women’s Hospital and Harvard Medical School

Risk of CV Death, MI or Stroke 

with Each Risk Factor
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Sabatine MS, et al. Circulation 2018 Apr 6. 

doi: 10.1161/CIRCULATIONAHA.118.034309. [Epub ahead of print]



OVERLAP BETWEEN FACTORS

22,351 patients

w/ prior MI

8402 Pts

<2 y from MI

5618 Pts

w/ MVD

5285 Pts

≥2 MIs
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Sabatine MS, et al. Circulation 2018

63% of the population

w/ at least 1 risk factor

37% of the 
population



An Academic Research Organization of 

Brigham and Women’s Hospital and Harvard Medical School

Sabatine MS, et al. 
AHA Sessions Nov 2017 (Anaheim, CAL)

Benefit of EvoMab based on Number

of High-Risk MI Features

63% 

+1 RF



Bonaca MP, et al. Circulation 2018;137:338–50



An Academic Research Organization of 

Brigham and Women’s Hospital and Harvard Medical School

Sabatine MS, et al. 
Lancet Diabetes Endocrinol 2017;5:941-50



RISK STRATIFICATION AND MAGNITUDE OF 
BENEFIT OF EVOLOCUMAB

50

35
38

29

24

28

OVERALL M I  <2 YEARS >1 PREVIOUS M I M V DISEASE PAD RISK SCORE >4

NNT3Y TO PREVENT ONE CV DEATH, MI OR STROKE

Risk indicators are Chronic Heart Failure, Hypertension, Age ≥ 75, Diabetes Mellitus, Prior Stroke, Prior CABG, PAD, eGFR < 60, Smoking, Prior MI; 

Sabatine MS, et al. NEJM. 2017; doi: 10.1056/NEJMoa1615664; Bonaca MP et al. AHA – Late Breaking Science. Anaheim, CAL. Nov 13, 2017; 

Bohula EA et al. AHA – Anaheim, CAL. Nov 14, 2017; Sabatine MS et al. AHA – Late Breaking Science. Anaheim, CAL. Nov 13, 2017

High-risk patients w/ ASCVD demonstrate a pattern of greater 

ARR in major CV events with Evolocumab



Landmesser U, et al
Eur Heart J 2018 Apr 7;39(14):1131-43



Landmesser U, et al Eur Heart J 2018;39:1131-43



Landmesser U, et al
Eur Heart J 2018;39(14):1131-43



Landmesser U, et al
Eur Heart J 2018;39(14):1131-43



Landmesser U, et al
Eur Heart J 2018;39(14):1131-43



J Am Coll Cardiol 2017 Oct 3;70(14):1785-822 



CLINICAL ASCVD 

COMORBIDITIES

HI STATIN

LDL reduction >50%
(LDL <70; non HDL <100)

NO

YES
Follow-up

CONSIDER

EZETIMIBE   or PCSK9i
Eze < 25% LDL reduction < PCSK9i

Diabetes, recent ACS, 
event on STATIN,

LDL> 190, ↑ Lp(a), 
poor RF control,  CKD, 

H Failure, age> 65, 
polyvascular disease, 
low HDL, metabolic
síndrome, CRP > 2

2017 Focused update 2016 ACC Expert Consensus Decision 

Pathway on The Role of Non-Statin Therapies in the 

Management of Atherosclerotic Cardiovascular Disease Risk

J Am Coll Cardiol 2017 Oct 3;70(14):1785-822 







Clinical experience
with Evolocumab (HRyC)

70 patients on Evolocumab
Cardiology: 55 patients

89%

11%

Gender

Males Females

Prior MI 100%

Stroke 27%

Peripheral Artery Disease 9%



56%

44%

Statin Intolerance

No Yes

Total Intolerance
60%

Partial Intolerance
40%

Indications for PCSK9i



Baseline

(mg/dl)

4-6 months

(mg/dl)

Total

Cholesterol

205 116

LDL-c 134 50

HDL-c 46 46

Triglycerides 123 113

Results on Lipids



RetOSS-Cardio Study

Vivencio Barrios 
National Study Coordinator

RetOSS
Retrospective Observational Study in Spain



Evolocumab Studies in clinical practice 

in Spain

• International Studies

• Evolocumab
– Diabetes Mellitus
– Pediatric 
– VIH
➢ FH (Ho-He) 
➢ CVD established (IM, Stroke, 

PAD)

• Observational Studies
– 296 Registry
– DA VINCI Study

• Local Studies

✓ RETOSS-IMU (Int
Med Units) 

✓ RETOSS-ENDO

✓ RETOSS-CARDIO

• RETOSS-NEFRO 
(Oct-2018)



Local Studies Initial Deadlines

FP In

FP Out

Final 

Report

Publication

Centers

Patients



Objectives

Primary Endpoint:

✓ To describe main clinical characteristics (LDL-c levels and HF status 
(IMU), DM (Endo), CAD (Cardio), CKD (Nefro), before start 
evolocumab treatment) of patients with Hypercholesterolemia 
attending in Internal medicine, Cardiac, Endo and Nefro Units in 
Spain.

Secondary Endpoints:

✓ To describe and analyze full clinical characteristics of patients with 
hypercholesterolemia (first patients selected in Spain)

✓ To describe clinical management of patients with initial treatment 
with  evolocumab.



Subject Inclusion Criteria
Inclusion Criteria

✓ ≥18 years at the time of evolocumab initiation 

✓ Provided informed consent form 

✓ Initiated on evolocumab from 01-Feb-16 to 15-May-17

✓ Received at least one dose of evolocumab

✓ At least one LDL-C measurement within the 12W prior to initiation of evolocumab

Exclusion Criteria

 Enrolled in a study with a PCSK9 inhibitor within 12W prior to initiation of evolocumab

 Received a PCSK9 inhibitor within 12W prior to initiation of evolocumab

 Enrolled in a clinical study during the retrospective observational period



Study Design



EVOLOCUMAB: INDICAÇÕES

Doença cardiovascular aterosclerótica estabelecida

• Evolocumab é indicado em adultos com doença cardiovascular aterosclerótica 

estabelecida (enfarte do miocárdio, acidente vascular cerebral ou doença arterial 

periférica), para redução do risco cardiovascular através da diminuição dos valores 

de LDL-C, como um complemento de correção para outros fatores de risco:

• em combinação com a dose máxima tolerada de uma estatina, com ou sem outras 

terapêuticas antidislipidémicas ou,

• isolado ou em combinação com outras terapêuticas antidislipidémicas em doentes 

intolerantes a estatinas ou para os quais as estatinas são contraindicadas.

Evolocumab, Resumo das Características do Medicamento, Amgen, 2018.









RESULTS
MACE BY RISK CATEGORY & RANDOMIZED TREATMENT

Risk 

(Score)

Low (0/1) Intermediate (2-4) High (≥5)
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HR 0.79 (0.71, 0.89)

ARR 1.9%

HR 0.80 (0.67, 0.95)

ARR 3.6%

High-risk patients showed a ARR of 3.6% for MACE, translating in a NNT3y of 28 

Bohula EA, et al. Atherothrombotic Risk Stratification and Magnitude of Benefit of Evolocumab in FOURIER. Presented in: 
American Heart Association; Novembro 11-15, 2017



An Academic Research Organization of 

Brigham and Women’s Hospital and Harvard Medical School
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Landmesser U, et al
Eur Heart J 2018;39(14):1131-43
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EVOLOCUMAB: INDICAÇÕES

Hipercolesterolemia e dislipidemia mista

• Evolocumab é indicado em adultos com hipercolesterolemia primária (familiar 

heterozigótica e não familiar) ou na dislipidemia mista, como um complemento da 

dieta:

• em combinação com uma estatina ou uma estatina com outras terapêuticas 

antidislipidémicas em doentes incapazes de atingir os valores objetivo de LDL-C com 

a dose máxima tolerada de estatina ou,

• isolado ou em combinação com outras terapêuticas antidislipidémicas em doentes 

intolerantes a estatinas ou nos quais as estatinas estejam contraindicadas.

Hipercolesterolemia familiar homozigótica

• Evolocumab é indicado em adultos e adolescentes com idade igual ou superior a 12 

anos com hipercolesterolemia familiar homozigótica em combinação com outras 

terapêuticas antidislipidémicas.

O efeito de Evolocumab na morbilidade e mortalidade cardiovasculares ainda não foi 

determinado.

Evolocumab, Resumo das Características do Medicamento, Amgen, 2018.



EVOLOCUMAB: INDICAÇÕES

Doença cardiovascular aterosclerótica estabelecida

• Evolocumab é indicado em adultos com doença cardiovascular aterosclerótica 

estabelecida (enfarte do miocárdio, acidente vascular cerebral ou doença arterial 

periférica), para redução do risco cardiovascular através da diminuição dos valores 

de LDL-C, como um complemento de correção para outros fatores de risco:

• em combinação com a dose máxima tolerada de uma estatina, com ou sem outras 

terapêuticas antidislipidémicas ou,

• isolado ou em combinação com outras terapêuticas antidislipidémicas em doentes 

intolerantes a estatinas ou para os quais as estatinas são contraindicadas.

Evolocumab, Resumo das Características do Medicamento, Amgen, 2018.



Saeed A, et al. J Clin Lipidol 2017;11:596-99
Lloyd-Jones DM, et al. J Am Coll Cardiol 2016;68:92-125



An Academic Research Organization of 

Brigham and Women’s Hospital and Harvard Medical School

Benefit of EvoMab Based on 

Time from Qualifying MI 
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An Academic Research Organization of 

Brigham and Women’s Hospital and Harvard Medical School

Benefit of EvoMab Based on 
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An Academic Research Organization of 

Brigham and Women’s Hospital and Harvard Medical School

Benefit of EvoMab Based on 

Multivessel Disease
Multivessel
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An Academic Research Organization of 

Brigham and Women’s Hospital and Harvard Medical School
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CV Death, MI or Stroke in Patients 
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Outcome HR 95% CI

MACE 0.57 (0.38–0.88)

CV Death 0.78 (0.39–1.57)

MI 0.66 (0.38–1.14)

Stroke 0.30 (0.11–0.82)

Bonaca MP, et al. 
Circulation 2018 Jan 23;137(4):338-50



Odyssey Cardiovascular outcomes

18,924 pts with ACS without
adequate LDL control despite
optimal lipid-lowering
treatment



Comparación diseños de los estudios Odyssey 
Outcomes, Fourier y Spire 2



Comparación resultados de los estudios 
Odyssey Outcomes, Fourier y Spire 2







Sabatine MS, et al. NEJM 2017;376:1713-22



Evolocumab Outcomes Trial: 
Subgrupos

PRIMARY ENDPOINT: 3-yr KM rate (%) KEY SECONDARY ENDPOINT: 3-yr KM rate (%)

Patients Evo Pbo HR (95% CI) HR (95% CI) Pinteraction Evo Pbo HR (95% CI) HR (95% CI) Pinteraction

OVERALL 27564 12.6 14.6 0.85 (0.79-0.92) 7.9 9.9 0.80 (0.73-0.88)

Age 0.9 0.79

<65 15310 12.6 14.6 0.86 (0.78-0.94) 7.3 9.1 0.79 (0.69 -0.90)

≥65 12254 12.6 14.6 0.85 (0.76-0.95) 8.7 10.9 0.81 (0.71 -0.92)

Sex 0.48 0.44

Female 6769 9.9 12.5 0.81 (0.69-0.95) 6.5 9.2 0.74 (0.61 -0.90)

Male 20795 13.5 15.3 0.86 (0.80-0.94) 8.4 10.2 0.81 (0.73 -0.90)

Race 0.036 0.048

Caucasian 23458 12.7 14.4 0.88 (0.81-0.95) 7.8 9.6 0.83 (0.75-0.92)

Non-Caucasian 4106 12.5 16.2 0.70 (0.57-0.86) 9.0 12.4 0.64 (0.50-0.81)

Region 0.15 0.012

North America 4571 15.7 20.8 0.77 (0.66 -0.90) 8.6 13.5 0.62 (0.51-0.76)

Europe 17335 11.9 13.1 0.91 (0.83 -1.00) 7.6 8.9 0.90 (0.80-1.01)

Latin America 1823 14.9 14.3 0.85 (0.63-1.15) 11.3 10.8 0.85 (0.58-1.24)

Asia/Pacific 3835 14.1 13.5 0.73 (0.58-0.91) 9.2 10.1 0.67 (0.51-0.88)
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Evolocumab Outcomes Trial: 
Subgrupos

PRIMARY ENDPOINT: 3-yr KM rate (%) KEY SECONDARY ENDPOINT: 3-yr KM rate (%)

Patients Evo Pbo HR (95% CI) HR (95% CI) Pinteraction Evo Pbo HR (95% CI) HR (95% CI) Pinteraction

OVERALL 27564 12.6 14.6 0.85 (0.79-0.92) 7.9 9.9 0.80 (0.73-0.88)

Type of disease 0.19 0.38

MI alone 19113 11.7 13.9 0.88 (0.80-0.96) 6.5 8.7 0.80 (0.71 -0.90)

Stroke alone 3366 9.1 11.7 0.70 (0.54-0.90) 8.0 9.6 0.77 (0.58 -1.02)

PAD alone 1505 9.4 12.6 0.67 (0.47-0.96) 5.5 10.3 0.57 (0.38-0.88)

Polyvasculardisease 3563 21.5 21.5 0.88 (0.75-1.03) 16.0 16.7 0.86 (0.71-1.04)

Baseline LDL-C 0.69 0.96

Q1 (<80 mg/dL) 6961 11.0 13.6 0.80 (0.69 -0.93) 7.4 8.8 0.78 (0.64-0.95)

Q2 (80 -<92 mg/dL) 6886 11.4 14.4 0.82 (0.71 -0.96) 6.8 9.3 0.79 (0.65-0.96)

Q3 (92 -109 mg/dL) 6887 13.6 14.3 0.89 (0.77 -1.03) 8.7 10.3 0.79 (0.66-0.94)

Q4 (>109 mg/dL) 6829 14.2 16.2 0.89 (0.77-1.02) 8.7 11.3 0.83 (0.70-0.99)

Baseline statin intensity 0.37 0.33

High 19103 12.7 14.7 0.87 (0.80-0.95) 8.0 9.8 0.82 (0.74 -0.92)

Not High 8461 12.9 14.8 0.80 (0.70-0.92) 8.0 10.6 0.74 (0.63 -0.88)

Ezetimibe 0.26 0.76

Yes 1440 16.1 17.0 0.98 (0.74-1.31) 9.4 13.0 0.74 (0.52-1.06)

No 26124 12.4 14.5 0.84 (0.78-0.91) 7.8 9.7 0.80 (0.73-0.88)

Initial Dosing Regimen 0.83 0.89

Every 2 weeks 24774 12.7 14.6 0.85 (0.79 -0.92) 8.0 10.0 0.80 (0.72-0.88)

Monthly 2790 10.3 15.6 0.82 (0.64 -1.04) 5.8 10.9 0.80 (0.59-1.09)
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Consenso AACE/ACE 2017

Consenso para el tratamiento de la diabetes tipo 2 de la American Association of Clinical Endocrinologists (AACE) 

y del American College of Endocrinology (ACE) – 2017
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Mortalidad CV en estudios con estatinas de 
Prevención 2ª
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ANTICUERPOS MONOCLONALES

Bococizumab

Alirocumab


