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Abstract 

Cardiovascular diseases (CVD) are the leading cause of death worldwide. One of the risk factors of CVDs is dyslipidemia, defined as the 

imbalance of lipids in the blood. Early diagnosis and treatment of the disease is important. However, there appears to be a gender dis-

parity, with women less likely to be diagnosed and start lipid-lowering therapy. In addition, it is difficult for them to continue treatment 

without interruptions, such as for reasons of childbearing, and as a result they do not achieve the target Low Density Lipoproteins (LDL) 

levels. Heterozygous Familial Hypercholesterolaemia (FH) is thought to occur in 1 in 500 people in most ethnicities in the world. How-

ever, in most cases, these figures are derived from limited numbers of data from selected populations or specific subgroups in the gen-

eral population and therefore may lack the precision of more modern estimates. About 1 in 200 people have familial hypercholesterol-

emia, but the vast majority are undiagnosed. Women with untreated FH are at very high risk for early-onset atherosclerotic cardiovascu-

lar disease. In untreated women with FH, 30% will develop Atherosclerotic Cardiovascular Disease (ASCVD) by age 60. The onset of 

ASCVD occurs 20 years earlier in life for women with FH than for women without FH. Regarding women with FH during menopause, 

they had similar LDL values to premenopausal women and higher levels compared to men in the same age group. Postmenopausal 

women with FH may suffer the consequences of high LDL either from delayed diagnosis or because of interruptions in management 

they may have experienced during childbearing. The last 2 decades have seen the development of new therapies to lower LDL-

cholesterol levels and delay premature atherosclerosis, especially in combination with lifestyle modifications. Management of patients 

with familial hypercholesterolemia requires a multiprofessional approach, including primary care providers, cardiologists, endocrinolo-

gists, dietitians, pharmacists, and nurses, to improve outcomes. Treatment strategies should be discussed extensively at diagnosis. Close 

follow-up to monitor treatment response and development of side effects from lipid-lowering agents is essential to optimize care. The 

representation of women in studies concerning the diagnosis and treatment of familial hypercholesterolemia must be improved, so that 

there is a more effective treatment of this disease. 
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INTRODUCTION 

Cardiovascular disease 

The term Cardiovascular Disease (CVD) includes a number of 

various diseases, namely Coronary Heart Disease (CHD), cere-

brovascular disease, peripheral arterial disease, rheumatic and 

congenital heart diseases, and venous thromboembolism. 

CVDs are the primary reason for mortality globally, accounting 

for 32% of all deaths in the population, corresponding to 17.9 

million people. The majority of deaths were due to cerebrovas-

cular accidents. More than three-quarters of deaths from car-

diovascular disease occur in low- and middle-income countries. 

It is noteworthy that in 2019, 38% of premature deaths, i.e. 

deaths in people under the age of 70, due to non-

communicable diseases, were caused by cardiovascular diseas-

es.1  

The risk factors of cardiovascular disease are primarily age and 

gender. The risk increases proportionally with age and is higher 

in men. However, after women's menopause, the risk equalizes 

between the sexes, perhaps due to protection from estrogen in 

younger women or the increase in obesity in men. Another 

factor is socioeconomic status, as studies have shown that the 

risk increases the lower the socioeconomic status. However, 

this factor is also related to other factors, more specifically 

smoking (which increases the risk of cardiovascular disease), 

physical activity (the better, the lower the risk) and diet. Re-

garding the latter, overweight and obese people have a higher 

risk of cardiovascular disease due to other risk factors, such as 

diabetes, cholesterol and blood pressure. One of the risk fac-

tors of cardiovascular diseases is dyslipidemia, defined as the 

imbalance of lipids in the blood. The most common form of 

dyslipidemia is cholesterolemia, in which the levels of Low 

Density Lipoproteins (LDL) cholesterol in the blood are elevat-

ed.2 

Familial hypercholesterolemia is a genetic disorder of lipopro-

tein metabolism characterized by highly elevated plasma total 

cholesterol levels with deleterious cardiovascular consequences 

that begin in childhood.3 Early diagnosis and treatment of the 

disease is important. However, it appears to be a gender dis-

parity, with women less likely to be diagnosed and start lipid-

lowering therapy. In addition, it is difficult for them to continue 

treatment without interruptions, such as for reasons of 

childbearing, and as a result they do not achieve the target LDL 

levels. 

The present work aim at reporting extensively to cardiovascular 

disease and dyslipidemia, while more emphasis will be placed 

on familial hypercholesterolemia and its effect on women. 

 

Dyslipidemia 

Dyslipidemia is defined as the imbalance of lipids such as cho-

lesterol, LDL cholesterol, triglycerides and High Density Lipo-

proteins (HDL) cholesterol. After intestinal absorption of lipids, 

lipids are transported throughout the rest of the body via lipo-

proteins to be used for energy production, steroids, or bile acid 

formation. If any of these factors is out of balance it can lead to 

dyslipidemia, which is an important risk factor for cardiovascu-

lar disease. Dyslipidemia is classified into:4 A) Primary, which is 

due to single gene mutations and is characterized by particu-

larly high cholesterol values, usually LDL, triglycerides or more 

often a combination of both. B) Secondary, which is due to 

changes in the conditions of exogenous factors in lipid metab-

olism. Sometimes they may be related to a genetic predisposi-

tion. This category can also be distinguished into: 1) Hypercho-

lesterolemia, 2) Hypertriglyceridemia, 3) Low HDL levels. 

Hypercholesterolemia is the most common form of 

dyslipidemia and is associated with an increased risk of CVD, 

with elevated plasma LDL-cholesterol being the 15th leading 

risk factor for death in 1990, 11th in 2007, and 8th in 2019. The 

global burden of dyslipidemias has increased in the last 30 

years.5 

 

Review 

Familial hypercholesterolemia 

The inherited condition of lipoprotein metabolism known as 

Familial hypercholesterolemia (FH) is a characterized by higher 

than normal levels of total cholesterol levels in plasma, leading 

to harmful effects on the heart starting from childhood.6 The 

main known genetic mutations associated with familial hyper-

cholesterolemia involve alterations in the genes responsible for 

expressing the LDL cholesterol receptor (LDLR), apolipoprotein 

B (ApoB), or PCSK9 (proprotein convertase subtilisin/kexin type 



 (2024), Volume 10, Issue 2 

 

 

Chasioti & Kotanidou                        125                       https://ejournals.epublishing.ekt.gr/index.php/HealthResJ 

9). The first mutation is also the most common. Each of these 

three mutations results in damage to LDH receptors, which 

cannot recruit and remove LDL cholesterol from the circulation, 

thus increasing its concentration in the blood.7,8 Patients may 

inherit one abnormal and one normal gene (heterozygous fa-

milial hypercholesterolemia) or two abnormal genes (homozy-

gous familial hypercholesterolemia), where it makes the dis-

ease more severe. Children carrying both defective genes from 

two heterozygous parents have almost no LDL receptors to 

take up LDL, subsequently exhibiting exceedingly elevated lev-

els of LDL cholesterol levels and early onset of cardiovascular 

condition. Approximately 10% of patients with familial hyper-

cholesterolaemia carry mutations on the expression gene of 

ApoB, with the vast majority of them having the Arg3500Gln 

gene mutation. The mutation in the PCSK9 gene is present in 

less than 5% of patients diagnosed with familial hypercholes-

terolemia. Moreover, it's important to note that only severe 

mutations in PCSK9 can result in familial hypercholesterole-

mia.9 

LDL is responsible for transporting most of plasma cholesterol 

and binds to the cell membrane LDLR receptor via two LDL 

ligands, apoB-100 and apoE. After binding to the LDLR com-

plex, the LDL enters the cell where it is released while the LDLR 

is recycled back to the membrane of the cell [9]. The PCSK9 

proprotein affects LDLR activity through two pathways—the 

intracellular and the extracellular. In the intracellular pathway, 

the proprotein together with the receptor enters the lysosomes 

resulting in the degradation of the LDLR. In the extracellular 

pathway, the liver secretes PCSK9, which binds extracellularly to 

the LDLR and the formed complex enters hepatocytes, again 

resulting in degradation of the receptor.10 Therefore, PCSK9 

increases LDLR degradation and LDL cholesterol. 

All three major gene mutations result in the dysfunction of 

binding of LDL to its receptors.  

Subsequently, LDL cholesterol’s uptake and destruction is re-

duced in the liver, which results in increased level of LDL in the 

serum.8 

 

Epidemiological data of heterozygous hypercholesterole-

mia 

Heterozygous familial hypercholesterolaemia is thought to 

occur in 1 in 500 people in most ethnicities worldwide.11 How-

ever, typically, these statistics are based on restricted data from 

particular populations or specific subgroups within the general 

population, which may lead to less precise estimates compared 

to more contemporary methods.7  

In fact, overall contemporary data suggest that heterozygous 

familial hypercholesterolemia is much more common, affecting 

1 in 200–300 individuals worldwide.12 This could mean that 

more than 30 million people worldwide could be affected by 

heterozygous familial hypercholesterolemia. In contrast, homo-

zygous hypercholesterolemia occurs more frequently-1 in 

1,160,000-300,000 people.11  

Moreover, the occurrence of heterozygous hypercholesterole-

mia appears to vary depending on ethnicity and geography, 

with increased prevalence observed in subgroups sharing an-

cestry or in populations with higher rates of consanguinity (eg, 

Africans in South Africa, Lebanese Christians, Tunisians, some 

French Canadians).7,13,14 

 

Diagnostic criteria 

Screening for the diagnosis of the disease occurs in individuals 

who are older than 2 years old and have a family history of 

familial hypercholesterolemia or early coronary disease. Specif-

ically, for children aged 9-11 years it is recommended to meas-

ure non-HDL concentration without fasting and if it is 145 

mg/dL or higher then evaluation with a lipid profile after fast-

ing is recommended.15 

Familial hypercholesterolemia is suspected in the following 

cases:9,15,16,17 a) In individuals aged 20 years or younger, where 

the fasting LDL concentration is higher than 160 mg/dL or the 

non-HDL concentration is greater than 190 mg/dL. b) In people 

over 20 years of age, where the concentration of LDL after fast-

ing is greater than 190 mg/dL or the concentration of non-HDL 

is higher than 220 mg/Dl. c) When there is a history of familial 

hypercholesterolemia in the family or the total cholesterol con-

centration is higher than 240 mg/Dl in one of the parents. d) If 

tendon xanthomas are present in people of any age, “arcus 

senilis” in people under 45 years of age and yellow-orange 

nodular xanthelasma or xanthomas in people aged 20-25 
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years. 

The Dutch Lipid Clinical Diagnostic Criteria and the Simon 

Broome criteria are used widely for the evaluation and diagno-

sis of heterozygous familial hypercholesterolemia.  

The diagnostic criteria for both methods include measurement 

of LDL levels, presence of xanthomas, genetic mutation or 

family history of FH, early cardiovascular incidents, tendon xan-

thomas or arcus senilis, and high LDL levels at early ages.9 The 

Dutch criteria separates the patients into 4 categories namely, 

definite, very likely, probable or unlikely FH. On the other hand, 

Simon Broome characterizes patients as definite or probable 

FH, (Tables 1 and 2). 

Although, genetic testing is not mandatory for diagnosis of FH, 

it is useful in cases with unclear diagnosis. However, a large 

number of patients (~20%) with FH are diagnosed by clinical 

criteria and are negative for all the known mutations by genetic 

testing.15 In the case of homozygous familial hypercholesterol-

emia, the diagnosis is based on untreated or untreated plasma 

LDL levels. Untreated LDL concentration is greater than 500 

mg/dL and with treatment LDL concentration is equal to or 

greater than 300 mg/dL. Also, tendon xanthomas or skin mani-

festations are present in children younger than 10 years old or 

both parents meet criteria for heterozygous familial hypercho-

lesterolemia based on untreated elevated LDL levels.17 

Another way to screen for familial hypercholesterolemia is 

screening family members of the FH patient.18  

In this screening, patient’s all first-degree family members un-

dergo a lipid profile test. The chances of detecting FH in first-, 

second- and third-degree family members are 50%, 25% and 

12.5%, respectively. When genetic mutations are found in an 

individual, all of his/her family members should take a genetic 

test.15  

Finally, a skin lesion biopsy may be performed when there is 

lesion on the skin or in uncertain heterozygous FH diagnosis. 

Cholesterol accumulations are found in FH xanthelasma as well 

as in FH xanthomas.9 

 

Disease Management-Treatment 

The disease can be managed in the following ways: targeting 

lipid levels, lifestyle changes, medication. Regarding the reduc-

tion of lipid concentrations, there are different recommenda-

tions regarding the target LDL concentration. The National 

Lipid Association aims for an LDL concentration of less than 

130 mg/dL or a 50% reduction from baseline values. In patients 

with an aggravated profile, such as diabetes, obesity or a histo-

ry of cardiovascular disease, more stringent targets are rec-

ommended. In contrary, the Belgian multi-societal guidelines 

recommend targets depending on the patient's age. In patients 

aged 10-14 years, the LDL level should reach a value of less 

than 160 mg/dl or decrease by 30% from the initial levels. In 

children aged 14-18, it should drop to something under 130 

mg/dL. In patients over 18 years of age, it should be reduced 

below 100 mg/dL.6 Notably, in a cross-sectional study in the 

Netherlands was found that only 21% of patients with hetero-

zygous familial hypercholesterolemia had understood the goals 

of treatment and were receiving the maximum dose of ap-

proved drugs, thus suggesting that there are deficiencies in 

adequate monitoring and implementation of treatment.19 

The therapeutic lifestyle adjustments play a significant role in 

the management of FH. Lifestyle changes include changes in 

diet, physical activity, alcohol consumption and smoking. A 

proper diet for FH patients is advised to be low in calories with 

total fat intake less than 3% of total dietary intake including 

less than 8% saturated fat and less than 75 mg/1,000 kcal of 

cholesterol.20 However, dietary limitations are observed to have 

a slight impact on reducing lipid levels with uncertain long-

term clinical advantages. As a result, simultaneous drug thera-

py is recommended for patients with severe hypercholesterol-

emia.6 

Next approach is pharmaceutical. As per guidelines from the 

National Heart, Lung, and Blood Institute (NHLBI), the initial 

treatment approach involves prescribing bile acid sequestrants, 

which can be initiated as early as 10 years of age. This recom-

mendation is based on the favorable long-term safety record 

of these medications, attributed to their limited absorption into 

the bloodstream. These agents work by binding to bile acids in 

the intestines, thereby preventing their systemic absorption. 

Consequently, this leads to increased conversion of cholesterol 

into bile acids and stimulates the liver to produce more LDL 

receptors. Cholestyramine and colestipol are among the most 
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commonly utilized drugs in this category. However, their effec-

tiveness was moderate (10-20% LDL reduction) and they also 

caused gastrointestinal intolerance. Recently, a novel drug in 

this group of medications, colesevelam hydrochloride, has 

been tested in individuals with heterozygous FH. A brief, ran-

domized study demonstrated favorable tolerance and effec-

tiveness of colesevelam, both when used independently and 

when combined with statins. This outcome has sparked a re-

vived interest in this drug category.21 In one of their recent 

announcements the American Heart Association advised statins 

as the primary medication and lowered the age for initiating 

treatment to 8 years. This guideline was later endorsed by the 

American Academy of Pediatrics.22  Statins, also known as 3-

hydroxy-3-methyl-glutaryl-CoA reductase inhibitors, are pres-

ently the primary medications for treating FH in children and 

adolescents. They impede the pivotal step in cholesterol syn-

thesis, thus boosting the expression of LDL receptors and swift-

ly reducing LDL levels in the bloodstream. However, their effi-

cacy is limited in patients with homozygous FH displaying a 

null phenotype, as they necessitate receptor production for 

their function. The Food and Drug Administration (FDA) has 

authorized pravastatin among the various generic statins avail-

able for children aged over 8 years and lovastatin, atorvastatin, 

and simvastatin for children aged over 10 years. 

The commencement of statin therapy during preadolescence 

continues to be a topic of debate due to its potential to disrupt 

the body's steroid hormone production. Additionally, concerns 

persist regarding their impact on muscles and liver function. 

However, a recent examination of placebo-controlled trials 

involving statins in children and adolescents with FH revealed 

no notable adverse effects concerning growth, sexual devel-

opment, or muscle and liver toxicity. At the same time, it 

demonstrated outstanding effectiveness in lowering lipids, 

achieving a mean relative reduction of 26.5% in LDL-

cholesterol levels. Concerns regarding statins affecting growth 

during adolescence were somewhat alleviated by the unex-

pected discovery of increased growth in children receiving the 

medication. However, it's important to note that only short-

term outcomes were evaluated in these trials, leaving the long-

term safety of statins in this age group uncertain. The most 

extensive follow-up data on the impact of statin therapy in 

children comes from a retrospective study spanning 7 years, 

involving 185 children with FH treated with pravastatin. This 

study revealed minor side effects in 13% of patients, with four 

cases of myopathy. Despite these long-term safety concerns, 

current patterns in drug usage among children indicate a 

growing use of statins in the pediatric population.23 

However, patients can undergo monitoring upon initiating 

statin therapy. Initially, assessing creatine phosphokinase (CK) 

for muscle toxicity and measuring aspartate aminotransferase 

(AST) and alanine aminotransferase (ALT) for liver toxicity is 

imperative before commencing statin treatment. Follow-up 

assessments should occur 1-3 months after initiating the medi-

cation and then annually thereafter. Discontinuation of medica-

tion is recommended if CK levels reach five times and AST and 

ALT levels rise three times above the upper normal limit. After 

a drug-free interval of 3 months, the same medication at a 

lower dose or a different statin can be considered. If statins are 

still not tolerated despite these measures, alternative medica-

tions can be explored.6 

Ezetimibe belongs to a novel class of cholesterol absorption 

inhibitors that target the epithelium of the small intestine. Due 

to their mechanism of action not relying on the expression of 

LDL receptors, they offer particular advantages in managing 

homozygous FH. Clinical studies have demonstrated their effi-

cacy in reducing LDL levels, either as standalone therapy or 

when used alongside statins. However, a large trial found that 

the addition of ezetimibe to high-dose simvastatin did not 

decrease carotid intima thickness, despite significantly lowering 

LDL levels. Furthermore, the discovery of a slight yet significant 

rise in cancer incidence among patients treated with ezetimibe 

raises concerns, especially considering the lifelong treatment 

required for FH patients.24 Hence, there is a necessity for fur-

ther data concerning clinically significant outcomes and safety 

indicators before ezetimibe becomes widely adopted in pediat-

ric healthcare. While the US FDA has sanctioned ezetimibe 

treatment for children aged over 10 years, existing guidelines 

advise commencing the medication before 18 years of age 

solely for statin-intolerant individuals or patients unable to 

reach lipid targets with statin monotherapy.25 
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For patients who have not attained their lipid targets despite 

maximal medical treatment, there are alternative options in the 

form of newer medications. Mipomirsen, an antisense oligonu-

cleotide designed to target apoB-100 mRNA in the liver, is cur-

rently undergoing investigation for the management of FH. 

Recent phase 3 trials have shown that this drug significantly 

reduces LDL and lipoprotein(a) levels in adults with both heter-

ozygous and homozygous hypercholesterolemia. However, 

while the mean reduction in LDL was notable with a weekly 

subcutaneous dose of 200 mg mipomirsen in patients with 

homozygous FH, concerns persist regarding its potential hepa-

totoxicity, despite the most common side effects being injec-

tion site reactions and flu-like symptoms. Additionally, since 

mipomirsen has not been subject to prospective clinical trials in 

children, its safety profile in this patient group remains unde-

termined. 

Furthermore, various molecular techniques aimed at inhibiting 

the action of PCSK9 to decrease LDL levels are being investi-

gated. These include the development of monoclonal antibod-

ies targeting PCSK9, antisense nucleotide therapy, and siRNAs. 

In a randomized controlled trial involving monoclonal antibod-

ies conducted on adults with different types of hypercholester-

olemia, combining this drug with 10 and 80 mg of atorvastatin 

proved more effective in reducing LDL levels than using 80 mg 

of atorvastatin alone. However, since this antibody needs some 

residual function of the LDL receptor to be effective, it is only 

beneficial for patients with heterozygous FH and a non-null 

phenotype of homozygous FH. 

Lomitapide represents a novel lipid-lowering agent with a 

unique mechanism of action: it inhibits microsomal triglyceride 

transfer protein (MTP). MTP's role in LDL production involves 

aiding in the transfer of triglycerides to apolipoprotein B.6  

In addition to the previously mentioned medications, various 

other drug classes such as thyroid mimetics (e.g., eprotirome 

and sobetirome), HDL-bound cholesterol ester transfer protein 

inhibitors (e.g., torcetrapib, anacetrapib), and rHDL are current-

ly under investigation for the treatment of elevated LDL levels, 

with differences in efficacy and safety profiles. However, all 

ongoing trials investigating drug treatments for dyslipidemia 

are focused on adult patients and exclude the pediatric popu-

lation. Since the majority of these novel therapies have yet to 

demonstrate clinical efficacy and safety endpoints, their current 

role is predominantly restricted to treating patients with ho-

mozygous FH who have not reached their lipid goals. Further 

studies involving children are imperative before considering 

their clinical application in the treatment of heterozygous pa-

tients. 

Another treatment option involves LDL removal. Patients with 

homozygous and compound heterozygous FH often experi-

ence elevated lipid levels despite receiving optimal medical 

therapy. These individuals are considered good candidates for 

LDL removal, which has demonstrated significant efficacy in 

lowering LDL levels. Several studies have validated its ability to 

reduce LDL cholesterol levels by 55-75%. However, the reduc-

tion of LDL levels achieved through ablation is temporary and 

is accompanied by a rebound effect in lipid levels post-

procedure. This recover is rapid in patients without FH, slower 

in those with heterozygous FH, and delayed in patients with 

homozygous FH. For patients with homozygous FH, weekly to 

fortnightly sessions are recommended, as these have been 

shown to mitigate the degree of rebound and decelerate the 

progression of atherosclerosis. The combination of LDL abla-

tion with medication in patients with homozygous FH has re-

sulted in a significant increase in life expectancy, exceeding 50 

years compared to the previously estimated 20-30 years. De-

spite its established efficacy, lipid ablation has not been widely 

integrated into clinical practice due to various factors including 

limited accessibility for the majority of patients, high cost, inva-

siveness of the procedure, and patient reluctance.27 

 

Incidence of the disease in women 

Roughly 1 in 200 individuals are affected by FH, yet the majori-

ty remain undiagnosed.28 Individuals with FH often do not ex-

hibit symptoms until they experience an acute coronary syn-

drome (ACS) or stroke. Untreated FH significantly heightens 

the risk of early-onset atherosclerotic cardiovascular disease 

(ASCVD) in women.29  Early and aggressive lipid-lowering ther-

apy can substantially mitigate this risk in both women and 

men. Unfortunately, women are less likely to be prescribed 

lipid-lowering therapy or initiate early statin therapy. Moreover, 
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they are more prone to discontinuing therapy due to 

childbearing, consequently failing to attain target LDL levels.30 

Furthermore, there exists a common perception that women 

face a lower risk of ASCVD, leading to inadequate treatment of 

women with FH. 

Around 30% of untreated women with FH will develop ASCVD 

by the age of 60. ASCVD tends to manifest approximately 20 

years earlier in life for women with FH compared to those 

without the condition. Even following an ASCVD event, women 

are 10% less likely to be diagnosed with FH upon hospital dis-

charge in comparison to men.31 Moreover, women are less 

likely than men to receive appropriate guideline-based choles-

terol management or achieve adequate LDL reduction.30 The 

CASCADE-FH (Cascade Screening for Awareness and Detection 

of Familial Hypercholesterolemia) is a national registry in the 

USA that monitors the treatment and outcomes of FH pa-

tients.32 Within this dataset, women were found to be 31% less 

likely than men to attain LDL concentrations below 100 mg/dL. 

Similarly, women with FH and ASCVD were 25% less likely than 

their male counterparts to reach LDL-C concentrations below 

100 mg/dL. Women also tend to experience statin-related ad-

verse events more frequently than men. However, biases 

among physicians in treating women with ASCVD can pose 

significant risks for women with FH who are not adequately 

treated.30 

Undiagnosed FH results in a significant loss of life expectancy, 

with patients losing approximately 16 years of life.33 Addition-

ally, on average, women are diagnosed with FH four years later 

than men.30 There is a notable lack of awareness regarding 

guidelines for FH diagnosis across various medical fields. Only 

a small percentage of pediatricians (26%) are aware of lipid 

screening guidelines,34 and a minority of general practitioners 

(15%) are very familiar with FH. However, a higher proportion 

of cardiologists (61%) and other specialists (45%) exhibit a 

good level of familiarity with FH. Given that young girls and 

women seek care from pediatricians, general practitioners, and 

obstetricians/gynecologists, it is crucial for all practitioners to 

be aware of FH for early diagnosis. Improving female represen-

tation in trials studying FH and lipid-lowering drugs is essential 

for enhancing outcomes and reducing racial disparities. Many 

studies have had low female representation, except for the 

CASCADEFH registry, where 60% of participants were female.35 

In childhood, girls aged 5–19 years with FH exhibit higher lev-

els of total cholesterol, LDL, and non-HDL compared to boys in 

the same age group, putting them at a heightened risk from a 

younger age. Early initiation of statins is especially crucial for 

young girls, as they are more prone to discontinuing treatment 

during childbirth. Consequently, early screening for the disease 

enables women to safely consider starting a family at an earlier 

age if they desire.35  

Furthermore, lipid-lowering therapy should not be withheld in 

young women of reproductive age. However, it is essential to 

recommend appropriate contraception for young post-

adolescent girls receiving lipid-lowering therapy. An exception 

to this is treatment with bile acid sequestrants due to their 

teratogenic effects. Simultaneously, it is crucial to have discus-

sions about the potential side effects of lipid-lowering therapy 

in the event of pregnancy during treatment. Thus, emphasizing 

the importance of adherence to the chosen contraceptive 

method is essential in these discussions.35 

Women with FH demonstrate similar fertility rates to those 

without FH, despite a higher prevalence of polycystic ovary 

syndrome (PCOS) than the general population.36 However, if a 

woman with FH experiences infertility, her dyslipidemia be-

comes a crucial factor in managing infertility, since she may not 

be an ideal candidate for hormone therapy, and evidence from 

in vitro fertilization (IVF) studies suggests that dyslipidemia can 

negatively impact oocyte quality, thus affecting fertility. There-

fore, women with FH may need to explore alternative strategies 

to address infertility, highlighting the necessity for further re-

search into dyslipidemia, FH, and fertility.37 The majority of 

cholesterol-lowering medications are not recommended dur-

ing pregnancy due to the heightened risk of miscarriage asso-

ciated with their use. Enhancing cholesterol levels before con-

ception not only offers advantages for the mother but also 

carries substantial cardiovascular implications for her children. 

Elevated maternal cholesterol levels during pregnancy have 

been associated with an augmented predisposition to the de-

velopment of atherosclerosis in the fetus.35 

In postmenopausal women with FH, LDL values are comparable 
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to those of premenopausal women and tend to be higher than 

those of men in the same age group. Postmenopausal women 

with FH may experience the repercussions of elevated LDL con-

centrations, either due to delayed diagnosis or as a result of 

interruptions in management that may have occurred during 

childbearing.35 

 

CONCLUSIONS 

 FH is a severe condition with potentially devastating conse-

quences later in life for affected individuals. While the necessity 

for implementing a screening test to detect this disease early is 

widely acknowledged, there remains a lack of consensus on the 

optimal timing and responsibility for conducting such tests. 

Early initiation of lipid-lowering therapy and adoption of life-

style measures may contribute to improved clinical outcomes 

for individuals with FH. 

Over the past twenty years, there has been significant progress 

in the development of new therapies aimed at reducing LDL-

cholesterol levels and postponing premature atherosclerosis, 

particularly when combined with lifestyle modifications. How-

ever, the majority of children fail to reach their targeted lipid 

goals due to shortcomings in diagnosis, monitoring, and 

treatment. 

Hence, achieving optimal control and accurate diagnosis of FH 

is crucial for preventing premature cardiovascular events. Man-

aging patients with FH necessitates a collaborative approach 

involving various healthcare professionals, including primary 

care providers, cardiologists, endocrinologists, dietitians, 

pharmacists, and nurses, to enhance outcomes. It is imperative 

to thoroughly discuss treatment strategies upon diagnosis. 

Close and regular monitoring is essential to assess treatment 

response and identify any potential side effects from lipid-

lowering medications, thereby optimizing patient care. 

Improving the representation of women in studies related to 

the diagnosis and treatment of FH is crucial for enhancing the 

effectiveness of managing this condition. The sensitivity of this 

representation plays a significant role in recognizing the ine-

qualities experienced by women with FH. By ensuring adequate 

inclusion of women in research studies, we can better under-

stand and address the unique challenges and needs faced by 

female patients with FH, ultimately leading to more equitable 

and improved treatment outcomes. 
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ANNEX 

TABLE 1. Dutch lipid clinical diagnostic criteria for familial hypercholesterolaemia. Only one score per team (the highest) is selected. 

Definitive diagnosis>8 points, Very probable 6-8 points, Probable: 3-5 points. 

Criteria Grading 

1) Family history  

First-degree relative with known premature coronary artery disease or with known 

LDL* values above the 95th percentile 

1 

First degree relative with xanthomas and/or arcus senilis or children under 18 with 

LDL above the 95th percentile 

2 

2) Clinical history  

Patient with premature coronary artery disease 2 

Patient with advanced cerebral or peripheral vascular disease 1 

3) Physical examination  

Typical xanthomas 6 

Arcus senilis before the age of 45 4 

4) LDL levels  

>325 mg/dL 8 

251-325 mg/dL 5 

191-250 mg/dL 3 

155-190 mg/dL 1 

5) DNA** analysis  

Functional mutation in LDLR, apoB or PCSK9 gene 8 

*LDL: Low Density Lipoproteins, **DNA: Deoxyribonucleic Acid 
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TABLE 2. Simon Broome diagnostic criteria for familial hypercholesterolaemia. Definitive diagnosis: criteria a and b or only c. Possible 

diagnosis: criteria a and d or a and e. 

Criteria Description 

a Total cholesterol in adults > 290 mg/dL or in children > 259 mg/dL 

 LDL* concentration in adults > 189 mg/dL or in children > 155 mg/dL. 

b Typical xanthomas in the same or first degree relative 

c Mutation in the LDLR**, apoB or PCSK9*** gene 

d Family history of myocardial infarction at the age of less than 50 years in a second-

degree relative or at the age of less than 60 years in a first-degree relative 

e Family history of elevated total cholesterol concentration > 290 mg/dL in a first or 

second degree relative 

*LDL: Low Density Lipoproteins, **LDLR: Low Density Lipoprotein Receptor; ***PCSK9: Proprotein Convertase  

Subtilisin/Kexin type 9 
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