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Case Presentation

• Mr. WR is a 39 year old married gentleman.

• He is hypertensive for the past 2 years and is taking
Lisinopril 10 mg.

• He is presenting to the dermatology clinic because of a
swelling on the back of his elbows.

• He has a family history shows that his father sustained a
myocardial infarction at the age of 42 years, and his 34 year
old brother had undergone PCI the last month.
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On Examination

• Conscious, alert, and oriented.

• BP: 145/90 mmHg.

• HR: 64 bpm.

• Xanthomas seen on both elbows.

Elbow of Mr. WR
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Lipid profile ordered

• TC 367

• LDL 293 

• TG 252

• HDL 29

Dutch Lipid Clinic Criteria

SCORE: 12
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Familial Hypercholesterolaemia

• Familial hypercholesterolaemia (FH) is a common genetic
cause of premature coronary heart disease.

• If left untreated, men and women with heterozygous FH
with total cholesterol levels of 8–15 mmol/L (310–580
mg/dL) typically develop CHD before ages of 55 and 60.

• Homozygotes with total cholesterol levels of 12–30
mmol/L (460–1160 mg/dL) typically develop CHD very
early in life and if untreated die before age 20.

Genetics of FH
• Commonest mutations in 3 genes 

• Low-density lipoproteins receptors gene (LDLR)

• Apoliprotein B-100 gene (APOB)- involved in LDLR binding 

• Proprotein convertase subtilisin/kexin type 9 (PCSK9) – cholesterol 
homeostasis 
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Is Familial Dyslipidemia Common?

Prevalence of FH
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How do we recognize index cases?

• Probands (index cases) should be identified 
according to the following criteria:

(i) Plasma total cholesterol ≥8 mmol/L (≥310 mg/dL) in an adult or adult family 
member(s) (> 95th percentile by age and gender for country).

(ii) Premature CHD in the subject or family member(s).

(iii) Tendon xanthomas in the subject or family member(s).

(iv) Sudden premature cardiac death in a family member.

What other clinical signs of Familial 
Dyslipidemia?
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Visible Signs of FH

A- Xanthelasma

B – Corneal arcus (Arcus senilis)

C - Achilles tendon xanthomas

D - Tendon xanthomas

E - Tuberous xanthomas

F - Palmar xanthomas

Mahley RW et al. In Kronenberg: Williams Textbook of Endocrinology 2008 

FH “Scoring Methods” for Clinical Diagnosis 
Require LDL Levels and Family History

Simon Broome Register1 MEDPED2 Dutch Lipid Clinic Network1

Definite FH

• TC or LDL levels

• Tendon xanthoma in 

patient or relative

Probable FH

• TC or LDL levels

• Family history of early MI 

or high TC/LDL

• TC or LDL levels based on 

family history and age (eg, 

age <20 y, with an FH 

relative) 

• Score based on :

 Family history of 

premature CHD, high LDL, 

or xanthoma

 Clinical history of 

premature CAD or 

vascular disease

 Presence of xanthoma or 

arcus cornealis

 LDL panel

1. As summarized in: Marks D, et al. Atherosclerosis. 2003;168:1-14.
2. As summarized in: Civiera F, et al. Circulation. 2004;173:55-68.

Comparison of FH Clinical Diagnostic Criteria by Method
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Simon Broome Criteria

Curr Opin Lipidol 2012, 23:282–289

MEDPED criteria for the diagnosis of familial hypercholesterolemia. 
Total and LDL cholesterol (mmol/l)band {mg/dl} criteria for diagnosing 

probable heterozygous familial hypercholesterolemia

Curr Opin Lipidol 2012, 23:282–289

Williams RR, Hunt SC, Schumacher C, et al. Am J Cardiol 1993; 72:171–176.
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RISKS AND MANAGEMENT

Risk of CVD in different types of familial 
dyslipidemia in relation to normal individuals

Horton, et al., 2009
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Patients With FH Are at Very High CVD Risk Before Age 
40, Relative to the General Population

Scientific Steering Committee. Atherosclerosis. 1999;142:105-112.

*

*

*

*

* *
*

Men (n = 605)

* P <0.01 vs general 
population.

Women (n = 580)

Risk of CHD in FH patients / risk of CHD in general population

Do statins ameliorate the effect of 
dyslipidemia in these individuals?
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MI Rates in FH patients vs. Non-Statin Rx 
and Normals

Versmissen J, et al. BMJ. 2008;337:a2423.

Reduction in Mortality in Subjects With Homozygous Familial 
Hypercholesterolemia Associated With Advances in Lipid-Lowering 

Therapy

Circulation. 2011;124:2202-2207
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Family Screening Has Dramatically Increased Treatment 
Rates in the Netherlands

• 37% identified as HeFH (based on LDL-R mutations)

Umans-Eckenhausen MAW, et al. Lancet. 2001;357:165–168.

Effects of Family-Based Screening on Treatment Rates in People with FH

N = 5,442

GENETIC TESTING
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Screening Varies From Country to Country

• US : NLA Recommendations (2011) Index case identified from one of three available
diagnostic criteria with universal screening, then cascade screening of relatives in
primary care setting- genetic testing not recommended routinely.

• UK: NICE guidelines (2008) Index case identified clinically using Simon Broome followed
by genetic testing and then cascade targeted genetic screening of relatives.

• Netherlands: DLCN identification followed by genetic testing. If mutation identified,
registry in Foundation for Detection of Hereditary Hypercholesterolemia. Then first
degree family members are genetically screened by home health nurses followed by
other family member testing.

Goldberg AC, Hopkins PN, Toth PP, et al. J Clin Lipidol 2011; 5:133–140.

DeMott K, Nherera L, Shaw EJ, et al. London: National Collaborating
Centre for Primary Care and Royal College of General Practitioners; 2008.

Aarden E, Van Hoyweghen I, Horstman K. Scand J Public Health 2011; 39:634–639.

National Collaborating Centre for Primary Care (UK). (2008). 
NICE clinical guideline 71: Identification and management of 
familial hypercholesterolaemia, London
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CASCADE SCREENING IN THE GUIDELINES

What would be the treatment goals in 
our case?
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Treatment goals

Differing Efficacies of Statins Based on 
Their Abilities to Decrease LDL-C Levels

Robinson J., Manag Care Pharm. 2013;19(2):139-49
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High-intensity statins increase the
risk for diabetes??

• In those with increasing numbers of risk factors for diabetes 

1. Levels of fasting blood glucose higher than 100 mg/dL

2. Glycated hemoglobin A1c higher than 6%

3. Fasting triglyceride level higher than 150 mg/dL

4. Body mass index greater than 30 

5. Hypertension

6. Metabolic syndrome

But not in those without such risk factors.

Waters DD, et al,.  J Am Coll Cardiol. 2013;61(2):148-52.

He was given rosuvastatin 20 mg and after 3 
months his LDL became 165, He was up-titrated to 

rosuvastatin 40 mg and after 3 months his LDL 
became 130. What would you do next?

A. Stop at this step and continue on rosuvastatin.

B. Add another drug to lower the LDL.
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What do the guidelines say?

Alternative Treatment Options to Reduce LDL-C, Non-HDL-C, or apo B Levels in 
Patients with Familial Hypercholesterolemia Unresponsive to Initial Statin 

Therapy

Robinson J., Manag Care Pharm. 2013;19(2):139-49
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He was given 10mg ezetimibe and 
his LDL dropped to 95

ONE YEAR LATER
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Persistent chest pain occurred and on arrival to the ER 
an ECG was done:

In the CCU

• Troponin was elevated.

• He was rushed within 24 hours and underwent PCI 
to the LAD.

• His pre-discharge labs showed an LDL of 94.
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Do we require more lipid lowering medications 
after the occurrence of this ACS?

Use of the PCSK9 antibody
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Regulation of plasma LDL-C levels

• Rates of hepatic production of precursor VLDL

• Rates of intravascular remodeling of VLDL and LDL

• Rates of direct hepatic production of LDL

• Rates of hepatic LDL-R-mediated catabolism

• Rates of non-LDL-R-mediated LDL catabolism

Catabolism of LDL by the 
hepatic LDL-R
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PCSK9: Key regulator of LDL-R
expression and LDL degradation

Does variation in the PCSK9 gene alter its 
function, with impact on circulating LDL levels?

• Gain of function (GoF) missense mutations = genetic 
hypercholesterolaemia (FH phenotype)

• Loss of function (LoF) nonsense mutations = 
hypocholesterolaemia with low LDL levels and major 
reduction in CHD incidence
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PCSK9 Gain of Function Mutations: 
Clinical Phenotype 

FH caused by PCSK9 GOF mutations leads to a clinical 
phenotype similar to that due to  mutations in the LDL-R 
and ApoB genes :

● FH-associated pathognomonic clinical signs 

● Coronary artery disease 

● Premature myocardial infarction 

● Stroke 

LoF PCSK9 mutations are associated with
low LDL-C and low prevalence of CHD events

Cohen JC. N Engl J Med 2006; 354: 1264–72
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PCSK9: Potential targets in the PCSK9 pathway

Impact of PCSK9 mab
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If the patient’s LDL did not improve, are there 
any other measures that can be taken?
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National Lipid Association 
Recommendations for Identifying 

candidates for LDL Apheresis

Liver transplantation

• Consider offering liver transplantation as an option to
people with homozygous FH after treatment with lipid-
modifying drug therapy and LDL apheresis.

• When deciding whether to refer a person for liver
transplantation, discuss the benefits and potential harms of
undertaking or declining transplantation with the patient
and/or their relatives in an appropriate specialist setting.

• Make this decision in partnership with the patient and/or
their relative.
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Liver transplantation

• Liver transplantation corrects the molecular defect in the organ most 
active in the clearance of LDL, resulting in a marked improvement of LDL-
C levels.

• Although a successful therapeutic strategy, there are obvious 
disadvantages, including:

a. The high risk of post-transplantation surgical complications. 

b. Mortality.

c. The paucity of donors.

d. The need for life-long treatment with immunosuppressive therapy.

What about his children, who are 
4, and 11 years old?
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Children in the guidelines

Take Home Messages

• Familial Hyperlipidemia is not an uncommon disorder and is

associated with a significantly increased risk of CVD.

• Disease is underdiagnosed.

• Screening promotes treatment.

• The treatment is to be initiated early in life.

• Observational data shows those treated have reduced risk.

• Newer agents show improved efficacy with good safety.
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Thank You


