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LDL <100



HIPERCOLESTEROLEMIA FAMILIAR (HFH) HIPERCOLESTEROLEMIA FAMILIAR (HFH) 

Etiología

Herencia Autosómico dominante (AD)

- Mutación en gen receptor  LDL
- Mutación gen ApoB 
- Mutación gen PCSK 9

Desde niñez/pubertad
CT   250-450 mg/dlColesterol

Heterozigota    1/500
Homozigota    1/1.000.000

CT   250-450 mg/dl
LDL-C 190-300mg/dl

Colesterol

Aterogenicidad

Nordestgaard B. Eur Heart J 2013 



CARATERÍSTICAS CLÍNICAS DE HFH

- LDL-C >190 adultos   >160 en niños
- A Familiares o personales de CI precoz
- Presencia de xantomas o arco corneal  

CRITERIOS DE SOSPECHA

Huijgen R, Circ Cardiovasc Genet 2012;   Starr B, Clin  Chem Lab Med 2008    Perez de Isla L. J Am Coll Cardiol 2016

prevención 1ªprevención 2ª
A pesar de que el 78% estaban a 

dosis máxima de tto



TRATAMIENTO DISLIPEMIAS

- ESTATINAS

- EZETIMIBE

- RESINAS DE INTERCAMBIO IÓNICO/ COLESEVELAM- RESINAS DE INTERCAMBIO IÓNICO/ COLESEVELAM

- LDL  AFÉRESIS (HF homocigota)

- NUEVOS TRATAMIENTOS
Lomitapide
Mimopersen
Inhibidores PCSK 9
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Reckless JPD, et al. Int J Clin Pract 2005;59:239-52. McKenney JM, et al. Curr Med Opin 2003;19:689-98.Schaefer EJ, et al. Am J Cardiol
2004;93:31-9.



• El efecto de la coadministración de ezetimibe y estatina equivale a 
duplicar tres veces la dosis de estatina

Coadministrar Ezetimibe

+25%

EZETIMIBE

DuodenoDuodenoDuodenoDuodeno
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Stein E Eur Heart J Suppl 2001
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10 mg
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XX
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IMPROVE-IT trial

Ezetimibe o placebo + simvastatina

EZETIMIBE

Prevención 2ª

Cannon C. N Engl J Med 2015

LDL-C 

Ezetimibe      53 mg/dl
Placebo         70 mg/dl

↓ 13% IAM    ↓ 14% Ictus



NUEVOS TRATAMIENTOS

LOMITAPIDE

MIMOPERSEN

Turgeon R. Can Fam Physician 2016 ; Bouhairie V. Endocrinol Metab Clin N Am 2016



Inhibidores 
PCSK-9

Ac. Monoclonales frente a la proteina convertasa su btilisin/kexin 
type 9

EVOLOCUMAB             ALIROCUMAB



Inhibidores PCSK -9

55-65%

Blom D. N Engl J Med 2014



Función del Receptor LDL y su ciclo de vida

LDL=low-density lipoprotein; LDLR=LDL receptor; SREBP2=sterol regulatory element-binding protein-2.
Source: Semenkovich CF et al. In: Williams Textbook of Endocrinology. 12th ed. Philadelphia, PA: Elsevier Saunders; 
2011:1633-1674. 



El rol del PCSK9 en la regulación de la expresión 
del Receptor LDL

LDL=low-density lipoprotein; LDLR=LDL receptor; PCSK9=proprotein convertase subtilisin/kexin type 9; SREBP2=sterol 
regulatory element-binding protein-2. 
Source: Lambert G et al. J Lipid Res. 2012;53:2515–2524.



Impacto de Alirocumab en la expresión del 
Receptor LDL

LDL=low-density lipoprotein; LDLR=LDL receptor; PCSK9=proprotein convertase subtilisin/kexin type 9; SREBP2=sterol 
regulatory element-binding protein-2. 
Source: Catapano AL and Papadopoulos N. Atherosclerosis. 2013;228(1):18-28.



154 162

68LDL-C final

Raal F. Lancet 2015 

No diferencias según tipo de mutación, o si existe
mutación conocida o no



ODYSSEY LONG TERM

Robinson J. N Engl J Med 2015



Eventos cardiovasculares

OSLER 1 Y OSLER 2

ODYSSEY LONG TERM

Sabatine MS. N Engl J Med 2015Robinson J. N Engl J Med 2015

LDL-C basal 120 mg/dl

LDL-C final 48 mg/dl

Prevención 2ª + HFH 
+ alto RCV



PCSK9 inhibidores

Evolocumab  (Repatha) Arilocumab (Praluent)

4944 eu/año

140 mg sc cada 15 días 75-150 mg sc cada 15 días

-Prevención secundaria ( CI, ACV, Emf. arterial periférica) con LDL >100 con dosis máxima tolerada 

de estatinas

-Pacientes con HF homocigota con LDL >100 con dosis máxima tolerada de estatinas

- Pacientes con HF heterocigotacon LDL >100 con dosis máxima tolerada de estatinas

- Preveción 2ª o HFH con LDL >100 mg/dl e intolerancia o contraindicación a estatinas

Uso compasivo



% (n) of patients
All patients on background of max 
tolerated statin ± other lipid-lowering 
therapy

Alirocumab
(n=1550)

Placebo
(n=788)

Treatment-emergent local injection 
site reactions

5.8% (90) 4.3% (34)

General allergic reaction events 9.0% (140) 9.0% (71)

SEGURIDAD

Neurological events ‡ 4.2% (65) 3.9% (31)

Neurocognitive disorders ‡ 1.2% (18) 0.5% (4)

Ophthalmological events ‡ 2.5% (38) 1.9% (15)

Haemolytic anaemia 0 0

Nasopharyngitis (10.5%), upper respiratory tract infection (9.3%), influenza (7.5%)

OTROS EFECTOS SECUNDARIOS FRECUENTES



Neurocognitive Adverse Events

% (n) of patients
All patients on background of 
max tolerated statin ± other lipid-
lowering therapy

Alirocumab
(n=1550)

Placebo
(n=788)

Any neurocognitive disorder † 1.2% (18) 0.5% (4)

Amnesia 0.3% (5) 0% (0)

Memory impairment 0.3% (5) 0.1% (1)

Confusional state 0.3% (4) 0.1% (1)Confusional state 0.3% (4) 0.1% (1)

Confusion postoperative <0.1% (1) 0% (0)

Dementia <0.1% (1) 0.1% (1)

Disorientation <0.1% (1) 0% (0)

Disturbance in attention <0.1% (1) 0.1% (1)

Frontotemporal dementia <0.1% (1) 0% (0)

Transient global amnesia <0.1% (1) 0% (0)

No en relación a niveles finales de LDL-C



LDL-C HDL-C

Inhibidor de la proteina transportadora esteres de coleterol (CETP)

Kastelein JP. Lancet 2015
Torcetrapib



GRACIAS ¡¡¡

CAT SALUT

Nous fàrmacs en el tractament de les dislipèmies.



SEGURIDAD

Robinson J. N Engl J Med 2015



Mortalidad Total

Mortalidad  cardiovascular

Metanálisis

eventos CV de 

PCSK9 en 

dislipemia familiar 

Efectos adversos neurocognitivos

Lipinski MJ. Eur Heart J 2016



BASELINE WEEK 2 WEEK 4 WEEK 6 WEEK 8 WEEK 10 WEEK 12

Efectos en el cLDL al añadir ALIROCUMAB cada              
2 semanas a Atorvastatina

∆ -5.1%*

∆ -39.6%*
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*P<0.0001 vs. placebo

Patients with LDL-C ≥100 mg/dL on stable atorvastatin dose (10 mg, 20 mg, or 40 mg) for at least 6 weeks. 
Primary efficacy endpoint: % change in LDL-C from baseline to week 12; *P<0.0001 vs. placebo.

McKenney JM et al. J Am Coll Cardiol. 2012;59:2344-2353. 

Placebo
(n=31)

Alirocumab 50 mg Q2W
(n=30)

Alirocumab 100 mg Q2W
(n=31)

Alirocumab 150 mg Q2W
(n=29)

∆ -72.4%*

∆ -39.6%*

∆ -64.2%*
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Estudios en pacientes con 
Hipercolesterolemia Familiar

ODYSSEY FH IODYSSEY FH I
ODYSSEY FH II

ODYSSEY HIGH FH



All patients on background 
of max-tolerated statin ±
other lipid-lowering therapy

FH I FH II HIGH FH

Alirocumab 
(N=323)

Placebo 
(N=163)

Alirocumab
(N=167)

Placebo
(N=82)

Alirocumab
(N=72)

Placebo
(N=35)

Diagnosis of HeFH *, % (n)
Genotyping
Clinical criteria

39.9% (129)
59.8% (193)†

38.0% (62)
62.0% (101)

70.1% (117)
29.9% (50)

81.7% (67)
18.3% (15)

19.4% (14)
80.6% (58)

14.3% (5)
85.7% (30)

Age, years, mean (SD) 52.1 (12.9) 51.7 (12.3) 53.2 (12.9) 53.2 (12.5) 49.8 (14.2) 52.1 (11.2)

Características basales

Male, % (n) 55.7% (180) 57.7% (94) 51.5% (86) 54.9% (45) 48.6% (35) 62.9% (22)

Race, white, % (n) 92.9% (300) 88.3% (144) 98.2% (164) 97.6% (80) 88.9% (64) 85.7% (30)

BMI, kg/m 2, mean (SD) 29.0 (4.6) 30.0 (5.4) 28.6 (4.6) 27.7 (4.7) 28.8 (5.2) 28.9 (4.2)

CHD history, % (n) 45.5% (147) 47.9% (78) 34.1% (57) 37.8% (31) 43.1% (31) 62.9% (22)

Current smoker, % (n) 12.1% (39) 18.4% (30) 21.6% (36) 15.9% (13) 16.7% (12) 25.7% (9)

Hypertension, % (n) 43.0% (139) 43.6% (71) 34.1% (57) 29.3% (24) 55.6% (40) 60.0% (21)

Type 2 diabetes, % (n) 9.6% (31) 15.3% (25) 4.2% (7) 3.7% (3) 12.5% (9) 17.1% (6)

*Diagnosis of HeFH must be made either by genotyping or by clinical criteria. For those patients not genotyped, the clinical diagnosis may 
be based on either the Simon Broome criteria for definite FH or the WHO/Dutch Lipid Network criteria with a score of >8 points. 
† In FH I, one patient was categorized as “probable” FH by clinical criteria – genotyping results for this patient are pending.



Blom D. N Engl J Med 2014



All patients on background 
of max-tolerated statin ±
other lipid-lowering therapy

FH I FH II HIGH FH

Alirocumab
(N=323)

Placebo
(N=163)

Alirocumab 
(N=167)

Placebo
(N=82)

Alirocumab 
(N=72)

Placebo 
(N=35)

Any statin *, % (n) 100% 100% 100% 100% 100% 100%

High-intensity statin †, % (n) 80.8% (261) 82.8% (135) 86.2% (144) 87.8% (72) 79.2% (57) 80.0% (28)

Lipid Medication and LDL-C at Baseline

Ezetimibe, % (n) 55.7% (180) 59.5% (97) 67.1% (112) 64.6% (53) 19.4% (14) 34.3% (12)

LDL-C, mean (SD), mg/dL 144.7 (51.2) 144.4 (46.8) 134.6 (41.3) 134.0 (41.6) 196.3 (57.9) 201.0 (43.4) 

*Patients should receive either rosuvastatin 20-40 mg, atorvastatin 40-80 mg daily, or simvastatin 80 mg daily unless not tolerated 
and/or appropriate other dose given according to the judgement of the investigator. 
† High-intensity statin: atorvastatin 40-80 mg or rosuvastatin 20-40 mg daily.



Consistent LDL -C Reductions Over 52 Weeks

FH I and FH II HIGH FH

– Significantly greater LDL-C ↓ vs placebo at week 24 in FH I, FH II, and HIGH FH (P<0.001 
for all studies)

– Mean achieved LDL-C levels with alirocumab of 65.9-74.3 mg/dL at week 52 in FH I and II 
and 107 mg/dL at week 24 in HIGH FH 

– In HIGH FH, percentage decrease from baseline informed by high baseline LDL-C (196.3 
mg/dL):

• The absolute mean decrease from baseline in LDL-C was –90.8 mg/dL at Week 24 with 
alirocumab versus 182 mg/dL with placebo



Safety Analysis (Pooled FH I/FH II and HIGH FH)
All Data Collected Until Last Patient Visit at Week  52

% (n) of patients
All patients on background of max 
tolerated statin ± other lipid-lowering 
therapy

Pooled FH I and FH II HIGH FH

Alirocumab
(N=489)

Placebo
(N=244)

Alirocumab
(N=72)

Placebo
(N=35)

TEAEs 74.8% (366) 75.4% (184) 61.1% (44) 71.4% (25)

Treatment-emergent SAEs 10.0% (49) 9.0% (22) 11.1% (8) 11.4% (4)

TEAEs leading to death 0.8% (4) 0 0 0

TEAEs leading to discontinuation 3.1% (15) 3.7% (9) 4.2% (3) 2.9% (1)

Adverse Events of Interest

Adjudicated CV events * 1.6% (8) 1.2% (3) 8.3% (6) 0

Injection-site reactions 11.5% (56) 9.0% (22) 8.3% (6) 2.9% (1)

Neurocognitive disorders 0.2% (1) 1.2% (3) 1.4% (1) 2.9% (1)

ALT >3 x ULN 2.1% (10/488) 1.2% (3/244) 4.2% (3) 2.9% (1)

Creatine kinase >3 x ULN 3.5% (17/483) 6.2% (15/243) 2.8% (2/71) 0

� 4 TEAE-related deaths were all in alirocumab arm, 2  due to metastatic cancer (non-small cell lung and 
pancreatic), 2 due to MI (1 acute, 1 sudden cardiac  death)

*Adjudicated CV events include all CV AEs positively adjudicated. The adjudication categories are the following: CHD death, non-fatal MI, fatal and 
non-fatal ischemic stroke, unstable angina requiring hospitalization, congestive heart failure requiring hospitalization, ischemia-driven 
revascularization procedure (PCI, CABG).
Statistical analyses have not been performed.



Estudio en pacientes intolerantes a 
estatinas

ODYSSEY 
ALTERNATIVE



Objetivos tto

LDL-C <100 mg/dl

LDL-C < 70 prevención 2ª

prevención 1ªprevención 2ª

Perez de Isla L. J Am Coll Cardiol 2016

prevención 2ª

A pesar de que el 78% 
estaban a dosis máxima de tto



Double-Blind Treatment Period (24 Weeks)

Alirocumab 75/150 mg SC Q2W + placebo PO QD
administered via single 1 mL injection using prefil led pen for self-administration

Per-protocol dose ↑ possible depending on W8 LDL-C

N=100

Ezetimibe 10 mg PO QD + placebo SC Q2W
N=100

ODYSSEY ALTERNATIVE Study Design

Statin 
intolerant 
patients*

(by medical 
history)

with LDL-C
≥70 mg/dL 
(very-high 
CV risk) or

R

Placebo 
PO QD

+ 
Placebo 

SC 
Q2W† N=50

O
LT

P
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 w
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k 
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U

W8 W16

Primary endpoint 
(LDL-C % change from baseline, 

ALI and EZE only) 
Safety analysis (all groups)

W4 W12 W24

Per-protocol dose increase if 
Week 8 LDL-C ≥70 or ≥100 mg/dL 

(depending on CV risk)

*Unable to tolerate at least two different statins, including one at the lowest dose, due to muscle-related symptoms*Unable to tolerate at least two different statins, including one at the lowest dose, due to muscle-related symptoms

CV risk) or
≥100 mg/dL 
(moderate/
high risk)

†4-week single-blind placebo run-in follows 2-week w ashout of statins, ezetimibe and red yeast rice. 
OLTP: Alirocumab open-label treatment period; W, We ek.

Assessments

W0W -4

Patients discontinued if 
muscle-related AEs reported 
with placebos during run-in

Q2W†

Atorvastatin 20 mg PO QD + placebo SC Q2W

N=50

O
LT

P
/8

 w
ee

k 
F

U



% of patients
Alirocumab 

(N=126)
Ezetimibe 
(N=124)

Atorvastatin 
(N=63)

TEAEs * 82.5% 80.6% 85.7%

Treatment-emergent SAEs 9.5% 8.1% 11.1%

TEAEs leading to death 0 0 0

TEAEs leading to discontinuation 18.3% 25.0% 25.4%

Análisis de seguridad - ALTERNATIVE

Safety analysis from double-blind treatment period

Any skeletal-muscle related TEAE †
32.5% 41.1% 46.0%

HR (95% CI) alirocumab vs  comparator -
0.71 (95% CI: 0.47 to 

1.06) 
0.61 (95% CI: 0.38 to 

0.99) 

P-value vs alirocumab ‡ - 0.096 0.042

Skeletal-muscle related TEAE leading to 
discontinuation 15.9% 20.2% 22.2%

HR (95% CI) alirocumab vs  comparator -
0.78 (95% CI: 0.43 to 

1.41)
0.67 (95% CI: 0.34 to 

1.32)

P-value vs alirocumab ‡ - 0.409 0.240

*TEAE (treatment emergent adverse event) period = time from first to last injection of study treatment + 70 days.
SAE=serious adverse event.
† Pre-defined category including myalgia, muscle spasms, muscular weakness, musculoskeletal stiffness, muscle fatigue.
‡ Although not pre-planned analysis, the P-value is shown for descriptive purposes. 



Estudio de eficacia y seguridad en 
pacientes de alto RCV e HFHe

ODYSSEY ODYSSEY 
LONG-TERM



All patients on background of max-tolerated 
statin ± other lipid-lowering therapy

Alirocumab
(n=1553)

Placebo
(n=788)

Age, years, mean (SD) 60.4 (10.4) 60.6 (10.4)

Male, % (n) 63.3% (983) 60.2% (474)

Race, White 92.8% (1441) 92.6% (730)

BMI, kg/m 2, mean (SD) 30.2 (5.7) 30.5 (5.5)

HeFH, % (n) 17.8% (276) 17.6% (139)

Características basales

CHD history, % (n) 67.9% (1055) 70.1% (552)

Type 2 diabetes, % (n) 34.9% (542) 33.9% (267)

Any statin *, % (n) 99.9% (1552) 99.9% (787)

High-intensity statin †, % (n) 44.4% (690) 43.4% (342)

Any LLT other than statins, % (n) 28.1% (437) 27.9% (220)

Ezetimibe, % (n) 13.9% (216) 15.0% (118)

LDL-C, calculated
mean (SD), mg/dL

122.7 (42.6) 121.9 (41.4)

*Patients should receive either rosuvastatin 20-40 mg, atorvastatin 40-80 mg daily, or simvastatin 80 mg daily unless not 
tolerated and/or appropriate other dose given according to the judgement of the investigator. 

† High-intensity statin: atorvastatin 40-80 mg or rosuvastatin 20-40 mg daily. 
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Placebo

Alirocumab
N=1530 N=780

Primary Endpoint: Percent Change from Baseline to W eek 24 in LDL-C
All patients on background of maximally-tolerated statin ± other lipid-lowering therapy

Alirocumab Significantly Reduced LDL-C from 
Baseline to Week 24 versus Placebo
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LS mean difference (SE) versus placebo: 
−61.9% (1.3); P<0.0001

Intent-to-treat (ITT) analysis



Alirocumab Maintained Consistent 
LDL-C Reductions Over 52 Weeks

3.1 mmol/L
118.9 mg/dL

3.2 mmol/L
123.0 mg/dL

Placebo
Alirocumab
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Achieved LDL-C Over Time 
All patients on background of maximally tolerated statin ±other lipid-lowering therapy

Week

1.3 mmol/L
48.3 mg/dL
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Intent-to-treat (ITT) analysis



Perez de Isla L. J Am Coll Cardiol 2016



% (n) of patients
All pts on background of maximally tolerated statin ±

other lipid-lowering therapy

Alirocumab 

(n=1550)

Alirocumab with

2 consecutive 

LDL-C <25 mg/dL

(n=562)

Placebo

(n=788)

General allergic reaction events 9.0% (140) 6.0% (34) 9.0% (71)

Treatment-emergent local injection site 

reactions
5.8% (90) 3.7% (21) 4.3% (34)

Neurological events‡ 4.2% (65) 1.8% (10) 3.9% (31)

TEAEs of Interest Comparable in Patients With 
2 Consecutive LDL-C < 0.65 mmol/L (25 mg/dL) 

Neurological events‡ 4.2% (65) 1.8% (10) 3.9% (31)

All cardiovascular events† 4.0% (62) 3.2% (18) 4.4% (35)

Ophthalmological events‡ 2.5% (38) 1.8% (10) 1.9% (15)

Neurocognitive disorders‡ 1.2% (18) 0.5% (3) 0.5% (4)

Haemolytic anaemia 0 0 0

† Confirmed by adjudication. Adjudicated CV events include all CV AEs positively adjudicated. The adjudication categories are the following: CHD 

death, non-fatal MI, fatal and non-fatal ischemic stroke, unstable angina requiring hospitalization, congestive heart failure requiring 

hospitalization, ischemia driven coronary revascularization procedure [PCI, CABG]. 

‡Company MedDRA Queries (CMQ).

Safety Analysis (at least 52 weeks for all patients continuing treatment, including 607 patients overall who completed W78 visit)

J. Robinson et al., N Engl J Med 2015;372(16):1489-1499



Mean treatment 
duration: 65 weeks

Placebo + max-tolerated statin ± other LLT
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Alirocumab + max-tolerated statin ± other LLT

Cox model analysis:
HR=0.46 (95% CI: 0.26 to 0.82)

Kaplan-Meier Estimates for Time to First Adjudicate d Major CV Event 
Safety Analysis (at least 52 weeks for all patients continuing treatment, including 607 patients who 

completed W78 visit)
0.06

0.05

0.04

Post-hoc Adjudicated Cardiovascular TEAEs*

Safety Analysis (at least 52 weeks for all patients in ongoing study)
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HR=0.46 (95% CI: 0.26 to 0.82)
Nominal P-value = <0.01

*Primary endpoint for the ODYSSEY OUTCOMES trial: CHD death, Non-fatal MI, Fatal and non-fatal ischemic stroke, Unstable angina requiring 
hospitalization. LLT=lipid-lowering therapy.
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% (n) of patients
All pts on background statin

Ezetimibe-controlled pool
(N=1482)

Placebo-controlled pool
(N=3752)

Alirocumab
n=864

Ezetimibe
n=618

Alirocumab
n=2476

Placebo
n=1276

TEAEs 70.3% (607) 68.1% (421) 75.8% (1876) 76.4% (975)

Treatment-emergent SAEs 13.1% (113) 11.2% (69) 13.7% (340) 14.3% (182)

TEAEs leading to death 0.2% (2) 1.1% (7) 0.5% (13) 0.9% (11)

Safety Analysis 
(Pool of 4x Phase 2 + 10x Phase 3 trials*)

TEAEs leading to discontinuation 8.8% (76) 9.7% (60) 5.3% (131) 5.1% (65)

Safety terms of interest

Adjudicated CV events † 3.1% (27) 1.9% (12) 3.6% (83) 3.5% (41)

HLT: Injection site reactions 3.0% (26) 2.1% (13) 7.3% (180) 5.2% (66)

CMQ: Neurocognitive disorders 0.9% (8) 1.0% (6) 0.8% (21) 0.7% (9)

PCSA: ALT >3 x ULN 1.1% (9/850) 0.2% (1/612) 1.7% (41/2455) 1.4% (18/1266)

*Placebo-controlled studies: phase 3 (LTS11717, FH I, FH II, HIGH FH, COMBO I), phase 2 (DFI11565, DFI11566, CL-1003, DFI12361) 
Ezetimibe-controlled studies: phase 3 (COMBO II, MONO, OPTIONS I, OPTIONS II, ALTERNATIVE). 
Includes all data collected to last patient visit at 52 wks for COMBO, FH, HIGH FH and LONG TERM studies.
†Includes CHD death, Non-fatal MI, Fatal and non-fatal ischemic stroke, Unstable angina requiring hospitalization, Congestive heart failure requiring 
hospitalization, Ischemia driven coronary revascularization procedure. 
CMQ, Custom MedDRA Query; HLT, High-Level Term, PCSA, Potentially Clinically Significant Abnormalities.



% (n) of patients
All pts on background statin

Ezetimibe-controlled pool
(N=1482)

Placebo-controlled pool
(N=3752)

TEAEs by preferred term in ≥5%
patients

Alirocumab 
n=864

Ezetimibe 
n=618

Alirocumab 
n=2476

Placebo
n=1276

Nasopharyngitis 5.4% (37) 5.7% (35) 11.3% (279) 11.1% (141)

Myalgia 6.7% (58) 7.6% (47) 4.2% (104) 3.4% (44)

Upper respiratory tract infection 5.9% (51) 6.0% (37) 6.1% (152) 7.0% (89)

TEAEs Occurring in ≥5% Patients in Any Group 
(Pool of 4x Phase 2 + 10x Phase 3 trials*)

Upper respiratory tract infection 5.9% (51) 6.0% (37) 6.1% (152) 7.0% (89)

Injection site reaction 2.9% (25) 1.9% (12) 6.7% (166) 4.8% (61)

Influenza 3.7% (32) 2.3% (14) 5.7% (141) 4.6% (59)

Headache 3.9% (34) 3.4% (21) 4.8% (119) 5.2% (66)

*Placebo-controlled studies: phase 3 (LTS11717, FH I, FH II, HIGH FH, COMBO I), phase 2 (DFI11565, DFI11566, CL-1003, DFI12361) 
Ezetimibe-controlled studies: phase 3 (COMBO II, MONO, OPTIONS I, OPTIONS II, ALTERNATIVE). 
Includes all data collected to last patient visit at 52 wks for COMBO, FH, HIGH FH and LONG TERM studies.



Sabatine MS: N Engl J Med 2015



LDL-C HDL-C

Inhibidor de la proteina transportadora esteres de coleterol (CETP)

Kastelein JP. Lancet 2015
Torcetrapib



Pregunta 13 (Monitorizar CK y transa)

J Am Coll Cardiol. 2014 Jul 1;63(25 Pt B):2889-934. 
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PRIMARIA SECUNDARIA

Hipercolesterolemia Dislipemia mixta Hipertriglicerid emia

DISLIPEMIA

•Hipercolesterolemia Familiar              

heterocigota/ homocigota

•Hipercolesterolemia          

poligénica

•Hipercolesterolemia familiar 

combinada

•Disbetalipoproteinemia 

familiar

•Hipertrigliceridemia 

familiar

•Hiperquilomicronemia



LDL-aféresis
Homocigotos HFH
Heterocigotos prevención 2ª  y LDL-C >200

Reducción LDL-C    55–70%

Senmanal/bisemanal

Reduce Lipoproteína (a)

Inicio entre 5-8 años

Cuchel M. Eur Heart J 2014



336 355

Raal F. Lancet 2015 



CARATERÍSTICAS CLÍNICAS DE HFH

Colesterol

Heterocigotos Homocigotos

Desde niñez/pubertad
CT   250-450 mg/dl

LDL-C 190-300mg/dl

Desde nacimiento
CT   600-1200 mg/dl
LDL-C >500 mg/dl

Aterogenicidad Adolescencia4ª década

Xantomas tendinososArco corneal xantelasmas



Cual es el objetivo LDL-C de tratamiento 
en la HFH ? 

National Lipis Association 2011

GUÍA EUROPEA 2013

GUÍA INTERNACIONAL 2014

Reducción 50% LDL-C

<100 mg/dl si alto riesgo

LDL-C <100 mg/dl

LDL-C < 70 mg/dl  si F de R

LDL-C 135 niños >8-10a

GUÍA NICE 2013

GUÍA EUROPEA 2013

Robinson J. J Clin Lipidol 2011. Stone  JACC 2013 . N ordestgaard B. Eur Heart J 2013.  Watts G. J Clin Lipi dol 2014

GUÍA ACC/AHA 2013

Reducción 50% LDL-C

Niños LDL-C <135 mg/dl

Adultos LDL-C <100 mg/dl 

LDL-C 135 niños >8-10a

Reducción 50% LDL-C



Cuando comenzar a tratar la HF ? 

GUÍA AMERICANA 2011

GUÍA NICE 2013

GUÍA EUROPEA 2013

GUÍA INTERNACIONAL 2014

Adultos

Antes de los 18a
Considerar 8-10 años si 

LDL>135 mg/dl

GUÍA NICE 2013

Robinson J. J Clin Lipidol 2011.   Stone. JACC 2013 ;   Nordestgaard B. Eur Heart J 2013.  Watts G. J Clin L ipidol 2014;  Deschamps OS. Atherosclerosis 2011 

GUÍA ACC/AHA 2013

Adultos

Considerar entre 8-10 años
10 años

Lovastatina, atorvastatina, simvastatina, and rosuvastatina en niños >10a
Pravastatina o rosuvastatina a partir de 8a

- AF de ECV
- Lipoproteina (a ) elevada
- Obesidad, tabaquismo



Metabolismo de las estatinas
Interacciones con estatinas

la pitavastatina se elimina por la bilis sin cambio s hepáticos, y menos del 5% se excreta 
en la orina



CYP3A4

Atorvastatina

Sinvastatina

Lovastatina

METABOLIZACIÓN HEPÁTICA ESTATINAS

CYP 2C9
Rosuvastatina

Fluvastatina

Sulfatación Pravastatina

Glucoronización/Lactonización
Escaso por  CYP 2C9y CYP2C8 PITAVASTATINA



Perfil de interacciones farmacológica entre estatinas

Interacciones con estatinas

Morales FJ, Pascual V. Relevancia clínica de las interacciones farmacológicas 2012.





The NLA has proposed a pragmatic working definition
of statin intolerance that may be useful in assisting clinicians,
researchers, insurers, and regulatory authorities.
Statin intolerance is a clinical syndrome that may be
characterized by:
B The inability to tolerate at least 2 statins: one statin at
a low or lowest starting daily dose AND another statin
at any daily dose.
B Either objectionable symptoms (real or perceived) orB Either objectionable symptoms (real or perceived) or
abnormal laboratory determinations, which are
temporally related to statin treatment.
B Reversible upon statin discontinuation, but reproducible
by rechallenge with other known determinants being
excluded (such as hypothyroidism, interacting drugs,
concurrent illnesses, significant changes in physical
activity or exercise, and underlying muscle disease).



Masana . Med Clin (Barc) 2010



Ldl aféresis
Low-Density Lipoprotein Apheresis
LDL apheresis is an important treatment modality for homozygous FH patients and for
heterozygous patients who have not met treatment goals despite optimal tolerated
medical therapy (Box 5).24,36 It is an extracorporeal treatment that uses various
methods to remove LDL from the circulation. LDL apheresis is currently FDA approved
and has been shown in clinical trials to prevent and slow the progression of CHD.13,37,38
Apheresis is generally done every 1 to 2 weeks, with each session taking about
3 hours and removing greater than 60% of Apo-B-containing lipoproteins.38 The
LDL reduction with LDL apheresis is temporary and associated with a rebound elevation
in lipid levels after the procedure. The efficacy of LDL apheresis can be enhanced

Familial
Hypercholesterolemia
Victoria Enchia Bouhairie, MD, Anne Carol 
Goldberg, MD*

in lipid levels after the procedure. The efficacy of LDL apheresis can be enhanced
by the addition of statin therapy. LDL apheresis treatment in homozygous FH patients
has improved their life expectancy to more than 50 years.38 Cost and limited availability
decrease widespread use of LDL apheresis.
Homozygous Familial Hypercholesterolemia: Treatment Considerations
Treatment starts at the time of diagnosis and involves age-appropriate diet, statin,
ezetimibe, and often apheresis.3,13 The FDA has approved 2 novel treatments for homozygous
FH individuals older than 18 years of age: lomitapide and mipomersen
(Table 4).39 Lomitapide also has European approval. Lomitapide is a microsomal triglyceride
transfer (MTP) protein inhibitor available as a capsule and used as an adjunct
to other cholesterol-lowering medications, lifestyle changes, and LDL apheresis if
needed. The function of MTP, which resides in the lumen of endoplasmic ret




