
This image cannot currently be displayed.

Management of
Familial Hyperlipidaemias –

Dr RDG Neely
Department of Clinical Biochemistry and

the Lipid and Metabolic Clinic,
Royal Victoria Infirmary,

Newcastle upon Tyne
dermot.neely@nuth.nhs.uk

An Update



Prevalence of Primary Hyperlipidaemias
Hypercholesterolaemia approx.  frequency

Familial (heterozygous) 1 in 500
Familial(homozygous) 1 in 1,000,000

Polygenic 1 in 50

Hypertriglyceridaemia

Familial lipoprotein lipase deficiency 1 in 1,000,000

Familial apolipoprotein CII deficiency 1 in 1,000,000

Familial Hypertriglyceridaemia 1 in 100

Combined Hyperlipidaemia

Familial combined hyperlipidaemia 1 in 100

Familial Type III (Remnant) Hyperlipidaemia 1 in 5,000



Familial lipoprotein disorders in patients with
premature coronary artery disease

% of total CHD
Elevated Lipoprotein(a) 19%

Hypertriglyceridaemia with low HDL 15%

Combined Hyperlipidaemia 14%

Hyperapobetalipoproteinemia 5%

Hypoalphalipoproteinaemia 4%

Hypercholesterolaemia 3%

Hypertriglyceridaemia 1%

3 out of 4 patients with premature CHD have an abnormal lipid profile
More than 50% of patients with premature CHD have a Familial lipid disorder

Genest JJ et al., Circulation (1992) 85: 2025-33
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Lipoprotein(a) – unlike other atherogenic
lipoproteins, not cleared by the LDL receptor

Nordestgaard B G et al. Eur Heart J 2010;31:2844-2853

Published on behalf of the European Society of Cardiology. All rights reserved. © The Author
2010. For permissions please email: journals.permissions@oxfordjournals.org



Lipoprotein(a) and risk of myocardial infarction.

Nordestgaard B G et al. Eur Heart J 2010;31:2844-2853

Published on behalf of the European Society of Cardiology. All rights reserved. © The Author
2010. For permissions please email: journals.permissions@oxfordjournals.org
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Tabas, I. et al. Circulation 2007;116:1832-1844

The Response-to-Retention model of atherogenesis



Carotid atherosclerosis in HeFH
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Carotid wall thickness (IMT) versus age in FH patients

Kastelein J.  data presented at EAS 2002



Lipid Management – Key Principles
1  Baseline tests required before initiating treatment

Fasting lipids (including HDL), TFT, LFT, CK, Glucose

2  Low fat diet and exercise regime

Will reduce drug doses required. Monitoring weight is essential

3  Choice of drug therapy should be evidence based

Statins are of proven benefit - except when triglycerides >4.5

4  Dose titration to achieve appropriate targets

Treatment responses vary greatly

5  Monitoring of response and follow-up consultation essential

Adequacy of follow up is the most important factor in success



Current Lipid Lowering Drug Classes

1. ‘Statins’ – HMG Reductase inhibitors
Mode of Action: inhibit cholesterol synthesis,  LDL Receptor

2. Bile Acid Binding Resins- colestyramine, colesevelam
Mode of Action: divert cholesterol into bile acid synthesis  LDL Receptor

3. Cholesterol Absorption Inhibitors- ezetimibe
Mode of Action: reduce enterohepatic cholesterol cycling,  LDL Receptor

4. Fibrates- fenofibrate, bezafibrate
Mode of Action: induce lipoprotein lipase and other genes

5. Nicotinic Acid (and niacin- laropiprant)
Mode of Action: inhibits lipolysis and fatty acid flux



Non–High-Density Lipoprotein
Cholesterol Reduction and Coronary Heart

Disease Risk – a Meta-Analysis

Robinson JG et al., J Am Coll Cardiol (2009) 53: 316

Each 1% decrease in non–HDL-C resulted in an estimated 4.5-year CHD RR of 0.99
On treatment non–HDL-C was twice as accurate as LDL-C in predicting outcomes
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Progression of CIMT in FH



ASAP - aggressive versus conventional lipid lowering
and atherosclerosis progression in FH

Aggressive LDL-cholesterol reduction by atorvastatin (green) was accompanied by
regression of CIMT, conventional LDL lowering with simvastatin (red) was not.

Smilde TJ et al., Lancet (2001) 357: 577



Vermissen J et al ; BMJ (2008) 337: 2423



“Rigorous detection and vigorous
treatment of familial
hypercholesterolaemia”

Durrington PN; Lancet (2001) 357: 574



NICE FH Guideline (CG71 August 2008)
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CG71 - Important points on management
Statins should be the initial treatment for all adults with FH.

[1.3.1.1]

Adults - Prescription of a potent statin should usually be
considered when trying to achieve a reduction of LDL-C
concentrations of greater than 50% (from baseline). [1.3.1.2]

Individuals not achieving a reduction in LDL-C concentrations
of greater than 50% from baseline should be referred to a
specialist with expertise in FH. [1.3.1.10]

Individuals with intolerance or contraindications to statins or
ezetimibe should be referred to a specialist with expertise in
FH for consideration for treatment with either a bile acid
sequestrant (resin), nicotinic acid, or a fibrate to reduce LDL-
C concentrations. [1.3.1.12]
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The 2010 RCP FH Audit

122 Lipid Clinics,
2324 adult and
147 child patients, and data
were duplicated for 268 to
assess data reliability
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Achievement of LDL-C goals in RCP FH Audit

“Only 44% of the adult patients achieved the recommended target of 50%
reduction in LDL-C from the untreated level.
Overall, treated LDL-C was reduced from a median of 6.1mmol/l to 3.5mmol/l
(mean reduction 37%, median 33%, IQR 23% - 47%). “



Why Do Patients Fail to Reach Treatment Targets?

1. Poor concordance with drug therapy

2. Intolerance of Drug therapy

3. Poor adherence to diet resulting in weight gain

4. Inadequacy of follow-up and monitoring

5. Development of a secondary hyperlipidaemia

6. Poor Response to Drug Therapy



Ezetimibe and Simvastatin in Hypercholesterolemia
Enhances Atherosclerosis Regression (ENHANCE)

(or does it?) trial

Kastelein JJP et al ; N Engl J Med (2008) 358:1431

Despite greater reduction of LDL-cholesterol (4.60 vs 3.34 mmol/L) with simvastatin
plus ezetimibe, after 24 months there was no difference in cIMT in the two groups



ENHANCE –
baseline cIMT 0.069

ASAP –
baseline cIMT 0.093

IMPROVE-IT: Examining Outcomes in Subjects With Acute Coronary Syndromes
(simvastatin vs simvastatin plus ezetimibe) is expected to be completed in late 2014
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The last resort? LDL- apheresis
NICE FH Guideline CG 71 - Indications for LDL Apheresis

1.3.3.1 Adults and children with clinical homozygous FH should
be considered for apheresis. The timing of initiation of
apheresis will depend on other factors, such as response to
lipid modifying medication and presence of coronary heart
disease.

1.3.3.2 In exceptional cases, individuals with heterozygous FH
with progressive, symptomatic CHD, despite maximal tolerated
lipid modifying medication and optimal medical therapy,
should be considered for apheresis. This should be
undertaken in a specialist centre on a case by case basis and
data collected into an appropriate registry.



New Lipid Lowering Drug Classes

1. Antisense oligonucleotide inhibition of ApoB synthesis - mipomersen
Mode of Action: reduce apolipoprotein B translation,  ApoB lipoproteins

2. MTP inhibitors - lomitapide
Mode of Action: reduce lipidation of apolipoprotein B  ApoB lipoproteins

3. Cholesterol Ester Transfer Protein (CETP) inhibitors - anacetrapib
Mode of Action: inhibit cholesterol ester exchange,  HDL cholesterol

4. PCSK9 inhibitors
Mode of Action: increase LDL receptor recycling  LDL Receptor activity

5. Thyroid Hormone receptor beta agonists – epitirome- DEVELOPMENT STOPPED
Mode of Action: hepatic specific thyromimetic effect  ApoB lipoproteins



Mipomersen reduced LDL-cholesterol by 25% at week 26 and also Lp(a) by 23%,
the main adverse effects being injection site reactions and transaminase increases

Raal FJ et al ; Lancet (2010) 375:998



Cuchel M et al., Lancet (2012) Published Online Nov  2

Lomitapide reduced LDL-cholesterol by 50% at week 26 (comparable to apheresis),
but at the expense of an increase mean hepatic fat which rose from from 1.0% to
8.6% at week 26, but did not increase further for the remainder of the 78 week study



http://www.forbes.com/sites/larryhusten/2012/10/18/



Cannon CP et al ; N Engl J Med (2010) 363: 2406

In addition to robust effects on LDL and HDL cholesterol anacetrapib lowered
Lipoprotein(a) by 17% and unlike torcetrapib had no adverse effects on blood pressure.

Phase 3 trials with anacetrapib now ongoing in CHD (REVEAL) and FH (REALISE)



Stein EA et al., Lancet (2012) 380: 29

Over 12 weeks treatment in addition to statin with or without ezetimibe anti-PCSK9
MAb 150mg every 2 weeks reduced LDL by 68%, 81% of patients having achieved
LDL-C <1·8 mmol/L at week 12 (%). Lipoprotein(a) was also reduced by 23%



Mendelian Randomisation shows that Lifelong lowering of
LDL cholesterol 1 mmol/L is associated with reduction in

CHD events of greater than 80%

Distribution of Plasma LDL Cholesterol Levels (Panel A) and Incidence of
Coronary Heart Disease (Panel B) among Black Subjects, According to the
Presence or Absence of a PCSK9142X or PCSK9679X Allele.

Cohen JC et al ; N Engl J Med (2006) 354: 1264



Summary
Familial hyperlipidaemias contribute significantly to premature CVD

The evidence supports treatment to targets, fire but don’t forget!

Current therapies are largely ineffective in reducing lipoprotein(a)

Non-HDL-Cholesterol should replace LDL-C for monitoring treatment

Mipomersen and lomitapide may improve the prognosis of HoFH

Novel therapies directed against PCSK9 look promising in HeFH

Earlier intervention may be the key to improving CVD outcomes





Risk of Acute Pancreatitis in Severe Hypertriglyceridaemia
due to Lipoprotein Lipase Deficiency (LPLD)

Gaudet D et al ; Atherosclerosis Supplements 11 (2010) 55



Figure a+b: Plasma TG levels after intramuscular administration of AAV1-LPLS447X.a. 1×
1011 gc/kg; b. 3× 1011 gc/kg; Gray bars: median fasting TG at baseline; Black bars: median

fasting TG after vector administration.c+d: Mean % fasting TG reduction compa...
Stroes E S et al. Arterioscler Thromb Vasc Biol
2008;28:2303-2304

Copyright © American Heart Association

Alipogene tuparvovec gene therapy –
a novel treatment for LPLD



Familial Hypertriglyceridaemia
Mechanism: not established for milder forms,

homozygous lipoprotein lipase or apoCII
deficiency in more severe forms

Prevalence: Mild forms 1 in 300, severe forms rarer

Lipid Profile: Elevated triglyceride,  TG 2.3 – 6.0 in mild,
in severe TG >11mmol/L, can be >100
Normal apolipoprotein B (<1.2g/L)
Small, dense LDL (“pattern B” on gradient gel)
Low HDL-cholesterol frequent (NB alcohol)

Inheritance: Mild overlaps with FCH, severe autosomal
recessive

Physical Signs: Eruptive xanthomas, lipaemia retinalis in severe

CHD risk: variable, severe forms prone to pancreatitis,
metabolic syndrome,  diabetes mellitus

*Determined by ultracentrifuge



Eruptive Xanthomata in Chylomicronaemia

Typically found over buttocks, calves



Appearance of Serum in Chylomicronaemia

Serum is milky, whole blood looks like strawberry milkshake





Current Life Expectancy in
treated FH patients

Finding FH BEFORE CHD
Life expectancy not lower

Neil et al E Heart J 2008

Because of low smoking rate,
good diet, annual checks
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