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1. Introduction: 

Familial hypercholesterolemia (FH) is an autosomal dominant inherited disorder 

of lipid metabolism (each child of a person with heterozygous FH has a 50% 

chance of inheriting the disorder). It is one of most common inherited metabolic 

disorders affecting people worldwide. FH is a life-threatening genetic disorder 

that causes high cholesterol starting at birth. There are many different forms of 

FH. But our aim is to emphasize the clinical approach to the most common two 

types of Familial hypercholesterolemia. 

Heterozygous Familial Hypercholesterolemia (HeFH) = LDL-C is 2-3-fold higher 

than normal and can lead to Premature coronary Heart Disease in the second and 

third decade of life. 

Homozygous Familial Hypercholesterolemia (HoFH) = LDL-C is 6-8-fold higher 

than normal and can lead to premature coronary heart disease in even 1st decade 

of life and hence premature death. Patients often have LDL-C above 400 mg/dL 

and as high as 800 mg/dL or more at birth.  

Mutation in one of three genes identified as a cause of FH. The most common is 

the low-density lipoprotein cholesterol receptor (LDLR) gene that accounts for 

79% of FH cases. Second common mutation is Apolipoprotein B gene (APOB) 

which accounts for 5% of FH cases and the least common is mutation in 

proprotein convertase subtilisin/kexin type-9 (PCSK9) gene that accounts for less 

than 1% of FH cases.  

A rare form of FH, Autosomal recessive hypercholesterolemia (ARH) occurs when 

a patient inherits two pathogenic variants in the low-density lipoprotein adaptor 

protein 1 (LDLAP1) gene. The cause for remaining 15% of FH cases can be 

polygenic mutation or undiagnosed and less recognized monogenic mutations 

including APOE, APOB, SREBP2 and STAP1. In UK, 93% of patients have 

mutation in LDLR gene, 5% in APOB, and only 2% in PCSK9 gene. 

Very limited data is available in Saudi Arabia on Genetics of FH. A systematic 

review Showed that 21 variants were mapped to 3 genes (LDLR, APOB and 

PCSK9). As expected, 80% of these variants were affecting the LDLR gene and 

only 2 mutations among these were found to be novel variants in the LDLR gene; 

as c.1332dup (p.D445*) and c.2026delG (p. G676Afs*33) . To date, there is no 

reported data for APOE, LDLRAP1 and other less common variant genes in FH in 

Saudi Arabia. Also reported that certain tribes from central, northern and western 

parts of Saudi Arabia have founder mutations. It seems that consanguinity plays 

a role in developing some types of FH particularly homozygous and some types of 



 

heterozygous FH. Genetic counseling is advisable for families who have index 

case of FH. 

It is crucial to treat HeFH properly in right time to prevent premature coronary 

heart disease (CHD) before the age of 55 in male and before age of 60 in females. 

In untreated FH men have 50% risk of having a cardiac event by age 50 and 

females have 30% risk by age 60. FH patients have a 2.5–10-fold increased risk of 

heart disease, but when FH is diagnosed and treated early in life, the risk is 

reduced by about 80%. Many individuals with HoFH will have xanthomas or 

xanthelasmas (cholesterol deposits under the skin or around the eyes). 

Individuals with HoFH have two copies of an FH-causing gene, one inherited from 

each parent. Each child of a person with HoFH has a 100% chance of inheriting FH. 

Recent data from Saudi Arabia has shown that there is significant knowledge gap 

among physicians, in the awareness, knowledge, practice, and detection of FH. 

Among physicians, only 7.1% found to have acceptable knowledge and 92.9% of 

the physicians had poor knowledge of FH. Among other deficiencies, a significant 

issue was that physicians were unaware of clinical algorithms to diagnose 

patients with FH, what is cascade screening, what are specialist lipid services 

available and where are these facilities, and among treatments what are the 

alternatives to statins like proprotein convertase subtilisin/kexin type 9 (PCSK9) 

inhibitors. Which raise the necessities to a clinical protocol for the management 

of FH.   

1.2 Aim and scope: is to develop a protocol that highlights the diagnosis 

and treatment of familial hypercholesterolemia to be followed by the 

physicians with different ranks in general pediatrics and pediatric 

endocrinology as well as internal medicine specialists and adult 

endocrinologists to deal with this disease. 

1.3 Methodology: 

To develop this protocol we have been through several steps as follows: 

1- Extensive review of the literature using google scholar engine of search 

and pubmed as well as personal membership in some of the medical 

journals, we targeted the protocols, guidelines, and review papers all over 

the world. 

2- Gather the best practice from different parts of the world and customize 

some protocols and adopt others as suitable to our situation  

3- Form a task force from pediatric and adult endocrinologist as well as 

cardiologist to review the different guidelines, protocols and algorithms to 



 

choose the most recent and applicable guidance for management of 

familial hypercholesterolemia 

4- Expose the final version of the protocol to panel of experts to have their 

opinion and amend accordingly.    

1.4 Conflict of interest: the task force panel herby declare no conflict of 

interest.  

1.5 PREVALENCE: 

The FH is a common disease worldwide but it is underdiagnosed and 

undertreated. The most common form of familial Hypercholesterolemia is 

Heterozygous FH (HeFH), which was reported as having prevalence of at least 

1/500 in Europe and the second form, homozygous familial 

hypercholesterolemia (HoFH) affects 1/1 million people. Some populations 

have reported higher prevalence such as 1:300,000 in Netherlands. However, 

this can be different in different countries and different regions of same 

country. In USA data showed variable prevalence of Heterozygous FH (HeFH) 

ranging between 1 per 67 individuals to 1 per 300 individuals. The prevalence 

of FH (HeFH) in the other parts of the world ranging between 1 per 76 people 

to 1 per 350 people. A survey in Europe called EUROASPIRE IV has reported 

that the prevalence of HeFH in patients with MI is 8.3%, 10% in patients aged 

70 years and above and 20% in those with premature (50 years) CHD. 

Currently there are no epidemiological data for the frequency of FH in Saudi 

Arabia. This is due to lack of national registry for FH. One of recent studies by 

Alallaf et al in 2017 has predicted that based on the rate of 1: 200-500, the 

number of people with FH in Saudi Arabia can be expected in the range from 

63,485  to 158,712  cases of HeFH. Similarly, based on rate of 1:300,00-600,000 

there are 53 to 106 cases of HoFH in Saudi Arabia. latest data showed that 

about 80 patients with (HoFH) are being treated with LDL-apheresis every 2 

weeks in Riyadh city. 

2. Clinical approach and Lab Diagnosis: 

FH is a clinical and laboratory criteria-based diagnosis which can be confirmed by 

genetic testing.  To date, there have been four different widely used criteria for 

FH diagnosis. Some of these criteria use total cholesterol or LDL -C levels while 

others use personal history and family history of premature coronary artery 

disease, personal and family history of presence of signs of FH, examination for 

clinical features of FH and genetic testing. Because blood cholesterol levels vary 

as per different confounding factors like age, gender, race, certain medications 



 

and some diseases, so we can’t rely only on laboratory testing to confirm the 

presence of FH. 

The most common diagnosis criteria summarized as follows:  

1. The Dutch Lipid Clinic Network (DLCN) Criteria (Netherlands) 

2. The Simon Broome Register (SBR) Group criteria (UK) 

3. The Make Early Diagnosis to Prevent Early Deaths (MEDPED) criteria (USA). 

4. The European Atherosclerosis Society criteria. (EU) 

Every criterion has its own merits and different countries follow different criteria 

for diagnosis of FH. Nevertheless, DLCN criteria showed to have more sensitivity 

than others do in diagnosis of FH. 

2.1 Differential Diagnoses: 

Before the confirmation of FH by genetic testing and before starting family 

screening for FH, it is recommended to rule out secondary causes of 

hypercholesterolemia like hypothyroidism, nephrotic syndrome, cholestatic liver 

disease, diet rich in saturated fats and some medications like steroid and 

cyclosporin. 

2.2 Cascade Screening: 

Once the index case detected, the most cost-effective approach for detection of 

FH is cascade screening of family members. One index case can help detecting up-

to 5 new cases of FH. Prevalence seen in cascade screening is around 50% in 1st 

degree relatives, 25% in 2nd degree relatives and 12.5% in 3rd degree relatives. 

  

 

2.3 Diagnostic Criteria for Familial Hypercholesterolemia 
 
There are currently three accepted resources for FH diagnosis: the Simon Broom 

Criteria, the MEDPED Criteria, and the FH Dutch Lipid Clinic Criteria. We recommend 

utilizing the Dutch Lipid Clinic Network (DLCN) method for clinical diagnosis of adult 

FH, which based on personal and family medical history, clinical signs, LDL-C 

concentration and DNA testing. A score attributed to each component; the higher the 

score, the higher the likelihood of the person having.  If the DLCN score is >3, then the 

patient should be referred to a specialist. The DNA analysis used for research purposes 

when available. In addition to that, we accommodate also the diagnostic criteria of FH 

in children from Harada Shiba et al for more precision. Both incorporated in one table 

(table 1).  



 

Table 1: Diagnostic criteria for adult FH and pediatric FH

 

2.4 Management: 

Multidisciplinary Team approach to manage patients with familial 
hypercholesterolemia is highly recommended as possible  

The following clinical disciplines needs to see and follow FH patients to make 
decisions regarding recommended management plan: 

1. Pediatric Endocrinology 
2. Cardiology: for cardiac evaluation at baseline then every 6-12 months  
3. Genetic: For genetic diagnosis, counseling, and cascade screening  
4. Social worker 
5. Clinical dietician for diet advice   

2.4.1 Life style changes (Diet and Exercise help in 10-15% LDL-C reduction) 



 

Low-fat diet has little effect in treatment of FH but still as a part of healthy 

lifestyle, it is part of FH management to prevent secondary increase in 

LDL-C. In addition to a low-fat diet, other healthy lifestyle choices include 

regular exercise and smoking cessation. Every patient should be 

encouraged to exert suitable and enough life style changed at the 

diagnosis and continue to do so ever after even with other modalities of 

treatments.  

2.4.2 Statins: (35-55% LDL-C reduction) 

Statins are the 1st line medication in treatment of hypercholesterolemia, 

both familial and non-familial and have proven efficacy in prevention and 

treatment of Atherosclerotic cardiovascular Disease) ASCVD. 

There are many clinical trials on statin efficacy in primary and secondary 

prevention of coronary heart disease. A large meta-analysis showed that 

21% reduction in coronary and stroke events occurs by lowering just by 

1mmol/L of LDL-C and this also helps in reducing allcause mortality. 

Statins have variable efficacy and at maximum doses of simvastatin, 

atorvastatin, and rosuvastatin, reduce LDL-C 42%, 55% and 58% 

respectively. Another important point is that each step of doubling statin 

dose results in another 5-6% reduction in LDL-C and which showed 

reduction in CV diseases and all-cause mortality. 

2.4.3 Ezetimibe: (18-25% LDL-C reduction) 

A cholesterol absorption inhibitor, which work in the intestine to prevent 

cholesterol absorption. Even in HoFH, by Adding ezetimibe can lower LDL-

C by 10–15%. 

2.4.4 PCSK9 inhibitor: (40-65% LDL-C reduction) 

This monoclonal antibody is new addition to arsenal for treatment of 

hypercholesterolemia. 

It works only where some functional LDL receptors are present. So, it can 

work in HeFH and in some cases of HoFH with LDL residual activity . 

Available medication in the formulary: Evolocumab  

Privilege of prescription: only consultant Endocrinologist and Cardiologist  

Eligible patients for this medication: 

1- HoFH ( either by genetic testing or diagnostic score) 

2- HeFH with established acute coronary syndrome (ACS)  



 

 

2.4.5 Indications of LDL apheresis (or lipoprotein apheresis): 

1. HoFH 

2. severe HeFH 

3. pregnant FH patients.  

 

LDL apheresis reduces the LDL-C by almost 70%. It is done fortnightly or 

once monthly for 2-3 hours depending on severity and response of patient. 

It is similar to dialysis except that the filter is different. 

2.4.6 MTP inhibitor (microsomal triglyceride transfer protein) Lomitapide: 

Lomitapide is an oral medication which is recommended only in cases of 

HoFH. In an open label trial, in addition to other oral medications and LDL 

apheresis, it helps in reducing LDL-C and apoB levels by up to 50% and Lp 

(a) by 15% at 26 weeks, with durable LDL-C lowering over a further 12 

months follow up. 

Privilege of prescription: only Adult and/or Pediatric consultant 

Endocrinologist. 

 

2.4.7 Liver transplantation: 

Liver transplantation works by bypassing the dysfunctional LDL receptors 

and replacing them with functional LDL receptors in transplanted liver, 

which helps in normalizing LDL metabolism. It is invasive but one of very 

effective treatment option reserved for HoFH. Although there are 

successful trials of liver transplantation to a HoFH patient, it is not 

recommended as treatment modalities due to massive complications 

except in a very limited indication.  

 

 

 

 

 

 



 

2.4.8 Treatment Targets: 

The NICE (national Institute of Health and Clinical Excellence) UK 

recommends that one should target LDL-C reduction of 50% and above 

from the baseline LDL-C in FH patients. 

The European Society of Cardiology/ European Atherosclerosis Society 

(ESC/EAS) recommended in 2019 guidelines that FH patients with ASCVD 

should achieve an LDL-C reduction of more than 50% from baseline and 

LDL-C less than 1.4 mmol/L (55mg/dL). For Primary prevention in patients 

with FH without ASCVD but at very high risk, same targets as above 

should be considered. Target for FH without any other risk factors is 1.8 

mmol/L (70mg/dL).The recommended target for FH children more than 10 

years is LDL-C less than 3.5mmol/L (135mg/dL). 

3. Approach to FH mitigation: 

We agreed in our panel sessions to adopt the diagnostic approach algorithm as 

well as the algorithm of treatment approach reported by Harada shiba et al for 

pediatric age group, 2018. This guidance gives approach to the diagnosis of FH 

in children, when to consider referring to specialist, and how to mitigate the 

problem in the shadow of limited treatment varieties. For the adults 15 years 

and older we adopted the algorithm of treatment approach from Harada Shiba 

et al, 2018 for both heterozygous and homozygous Hypercholesterolemia, as 

shown below. 

 

 

 

 

 

 

 

 

 

 

 



 

3.1 Diagnosis Algorithm for FH in children: 

 

 

 

 

 

 

 

 

 

 



 

3.2 Treatment algorithm for heterozygous FH in children: 

 



 

3.3 Treatment algorithm for homozygous FH in children:



 

3.4 Treatment algorithm for adult (15 years or over) homozygous FH:

 

Figure 4: Treatment algorithm for adult (15 years or over) heterozygous FH 
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