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Atherosclerosis

Heart attack 

Coronary disease

Elevated  blood LDL 

cholesterol

Gene error in LDL receptor

Liver with only 50% LDL 

receptors that work

Nordestgaard B.G. et al. Eur Heart J 2013;34:3478-3490



LDL-Cholesterol and CHD Threshold in FH

Nordestgaard B.G. et al. Eur Heart J 2013;34:3478-3490
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Several Gaps in Care





Anatomy of Care for FH

FH, familial hypercholesterolemia
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At least 1 in 300 people have HzFH

De Ferrante  Circ 2016, Benn EHJ 2016, Wald NEJM 2016, Do Nature 2015, 
Futema Athero 2017, Abul-Husn Science 2016, Khera J Am Coll Cardiol 2016, 
Watts Int J Cardiol 2015, Shi Int J Cardiol 2014, Akioyamen LE BMJ Open 2017.



Detection Strategies

 Universal 

 Systematic

 Opportunistic



•Earlier detection and initiation of preventive therapy

•Better adherence to therapy and reaching LDL-C goals

•Reduction in coronary events and suffering 

•Proven cost-effective method of testing

•Reassurance for relatives who screen negative

•Supported by international guidelines and advocacy

•Classified as Tier 1 genomic application by CDCP  

Value of Cascade Testing for FH

Knowles J W et al  JAMA 2017;318:381-382. Umans-Eckenhausen et al  Lancet 2001;357:165-168.
Perez de Isla L et al J Am Coll Cardiol. 2016;67:1278-1285. Gidding SS et al. Circulation 2015; 132 2167–2192.
National Collaborating Centre for Primary Care, Clinical Guideline 71: Familial Hypercholesterolaemia, London, UK, 2008. 



Louter L et al  Athero Supp 2017; 30: 77-85.  
Knowles J et al  JAMA 2017;318:381-382. 

Dutch Lesson : how to do itStep 1: identify index cases

Step 2: cascade testing

Step 3: establish diagnosis

Step 4: risk notify; referrals



• Issues with privacy policies
• Lack of skills among providers
• Poor communication; family dynamics
• Geography, literacy, life insurance 
• Model unsuited to healthcare systems 
• Lack of re-imbursement
• Not suitable for population screening

Problems with Cascade Testing

Roberts MC et al  Health Aff 2018 May;37:801-808.  Sturm A et al  Front Cardiovasc Med. 2016 ;3:11.  
George R , Kovak K, Cox S  J Genet Counsel 2015;24: 388-399.  Knowles J et al  JAMA 2017;318:381-382.
Morris JK et al  Am J Med Genet A 2012 ;158A(1):78-84. Zimmerman et al  J Community Genetics  2018 August





Integrated Detection Strategies

Type of Detection Mode Location

Universal Screening
(children)

Phenotypic Community
Public Health

Systematic Cascade 
Testing
(reverse/direct)

Phenotypic/
Genetic

Centralised
Community

Opportunistic Testing
(multiple)

Phenotypic Primary Care
Tertiary Care

Roberts MC et al  Health Aff 2018 May;37:801-808.  Sturm AC et al  Front Cardiovasc Med. 2016 ;3:11.
Watts GF et al  Int J Cardiol 2014;171:309–25. Gidding SS et al. Circulation 2015; 132 2167–2192.
Wiegman A et al  Eur Heart J 2015; 36, 2425–2437. Sturm AC et al J Am Coll Cardiol 2018;72:662-680.



Wald D & Wald N  J Med Screen 2018 ( in press)
Wald D et al N Eng J Med 2016; 375: 1628–1637

Integration of child-parent screening

and cascade testing for FH (CPCS)

Age 2,
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Diagnosis of FH

Catapano et al  Eur Heart J 2016; 37: 2999–3058



Value of genetic testing in FH

• Increases precision of diagnosis

• Improves risk prediction

• Facilitates cascade testing

• Improves genetic counselling

• Enables good therapeutic choices

• Improves adherence to therapies

Khera AV et al. J Am Coll Cardiol 2016;67:2578–89. . .

Defesche JC et al. Nat Rev Dis Primers 2017;3:17093. 

Sturm AC et al J Am Coll Cardiol 2018;72:662-680
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Development of atherosclerosis in FH 

is dependent of many risk modifiers

HDL, high-density lipoprotein; Lp(a), lipoprotein (a); TG, triglyceride

Lp(a)

Khera AV, Kathiresan S. Nat Rev Genet. 2017;18:331-344

Perez de Isla L et al Circulation 2017;135:2133–44.



Value of Cardiac CT Scan in FH

• Integrates cholesterol-life years 

• Guides intensity of therapy

• Increases adherence to therapy

• Triages further investigation

Miname et al  J Am Coll Cardiol Img 2018

Sijbrands E et al  Curr Opin Lipidol 2015 
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Earlier

Lower

Longer

Safer

Four Principles for LDL Lowering in FH



Page MM & Watts GF. Diabetes Obes Metab 2017;20:270–82.

• Heart healthy lifestyle, nutraceuticals

• Established drugs

– Statin, ezetimibe, resin, niacin

• New drugs

– PCSK9 mAb, ApoB antisense, MTP inhibition

• Advanced and radical therapies

– Lipoprotein apheresis, liver transplant

Treatment options

ApoB, apolipoprotein B; ASO, antisense oligonucleotides; 

mAb, monoclonal antibody; MTPi, microsomal triglyceride transfer protein 

inhibitor, PCSK9, proprotein convertase subtilisin/kexin type 9



• American Heart Association/American College of Cardiology

- Grundy SM et al  Circulation 2018 Nov 3rd

• American Heart Association

– Gidding SS et al. Circulation 2015;132:167–92.

• American College of Cardiology

– Lloyd-Jones DM et al. J Am Coll Cardiol 2017;70:1785–822.

• International Atherosclerosis Society Severe Familial 

Hypercholesterolemia Panel

– Santos RD et al. Lancet Diabetes Endocrinol 2016;4:850–61.

• European Society of Cardiology (ESC) / European 

Atherosclerosis Society (EAS) Task Force

– Landmesser U et al. Eur Heart J 2018;39:1131-1143

• European Society of Cardiology

– Catapano AL et al. Eur Heart J 2016;37:2999–3058.

• American Association of Clinical Endocrinologists / 

American College of Endocrinology

– Jellinger PS et al Endocr Pract 2017;23(Suppl 2):1–87.

• National Lipid Association

– Orringer CE et al. Clin Lipidol 2017;11:880–90.

Multiple recommendations on use 

of PCSK9 monoclonal antibodies



EAS/ESC Taskforce on PCSK9 mAbs

Landmesser U et al  Eur Heart J  2018;39:1131-1143

Patients with clinically diagnosed ASCVD (CAD, symptomatic PAD, ischaemic stroke)

on maximally tolerated statin therapy

± Ezetemibe

Including

• Familial hypercholesterolemia

• Diabetes mellitus with target organ damage (eg proteinuria) or 

with a major risk factor such as marked hypertension

• Severe and/or extensive ASCV (eg severe polyvascular

disease, extensive coronary disease

• Rapid progression of ASCVD ie repeated ACS, unplanned 

coronary revascularizations or ischaemic strokes within 5 years of 

index event

LDL-C >2.6 mmol/L (>100 mg/dL) and 

with additional indices of risk severity

LDL-C >3.6 mmol/L 

(>140 mg/dL)

Should consider a PCSK9 mAb



AHA/ACC Cholesterol Guidelines

Grundy SM et al  Circulation 2018 Nov 10 th



EAS/ESC Taskforce on PCSK9 mAbs

Landmesser U et al  Eur Heart J  2018;39:1131-1143

Patients with FH without clinically diagnosed ASCVD 

on maximally tolerated statins plus ezetimibe therapy

Check for additional indices of risk severity

• Diabetes mellitus with target organ damage (eg proteinuria), or with a major risk factor 

(eg marked hypertension)

• Lp(a) >50 mg/dL

• Major risk factors: smoking, marked hypertension

• >40 years of age without treatment

• Premature ASCVD (<55 years in males and <60 years in females) in first-degree 

relatives

• Imaging indicators

No additional indices of risk severity

LDL-C >4.5 mmol/L (>180 mg/dL)

Additional indices of risk severity

LDL-C >3.6 mmol/L (>140 mg/dL)

May consider a PCSK9 mAb



Grundy SM et al  Circulation 2018 Nov 10 th





Severe homozygous FH 

Cuchel et al  EAS  Eur Heart J 2014



Evolocumab: change in LDL-C in hoFH

patients by LDL receptor mutation type

31

*Adjusted P<0.0001; †P<0.001; ‡P<0.05.
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Raal FJ et al. Lancet 2014
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Survival Analyses with Apheresis by on 
Treatment Cholesterol in HoFH Patients

Thompson et al  Eur Heart J 2018 ;39(14):1162-1168

>15 mM

8-15 mM

< 8mM

Total Mortality                                                      Cardiac Mortality



New Therapies for HoFH

• Evinacumab*

• Gemcabene

• Gene therapy

* Gaudet D et al  N Engl J Med 2017; 377: 296-297
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FH Registries

MED-PED, SB-UK
Netherlands, Norway
SAFE-HEART………….
USFHF, FHSC.



Take 7 Messages Home

1

2

3

4 Risk stratification: new risk equations and imaging

Genetic testing is valuable; consider costs and preferences 

Screening methods need co-ordination; cascade is limited 

High prevalence of FH implies a public health issue 

5

6

7 Integration, codification and registration of care is essential

PCSK9 inhibition for higher risk FH; new agents for HoFH

Start statins early; any LDL reduction is important in HoFH



Final Words……

“Superior doctors prevent the disease

Mediocre doctors treat the disease before evident

Inferior doctors treat the full blown disease”

Huang Dee, 2600 BC

In Nai Ching, 1st Chinese Medical Text


