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Familial hypercholesterolemia (FH) is the most common monogenic disorder. Due to the marked elevation of cardiovascular
risk, the early detection, diagnosis, and proper management of this disorder are critical. Herein, the 2022 Korean guidance on this
disease is presented. Clinical features include severely elevated low-density lipoprotein cholesterol (LDL-C) levels, tendon xantho-
mas, and premature coronary artery disease. Clinical diagnostic criteria include clinical findings, family history, or pathogenic mu-
tations in the LDLR, APOB, or PCSK9. Proper suspicion of individuals with typical characteristics is essential for screening.
Cascade screening is known to be the most efficient diagnostic approach. Early initiation of lipid-lowering therapy and the control
of other risk factors are important. The first-line pharmacological treatment is statins, followed by ezetimibe, and PCSKY inhibitors
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as required. The ideal treatment targets are 50% reduction and < 70 or <55 mg/dL (in the presence of vascular disease) of LDL-C,
although less strict targets are frequently used. Homozygous FH is characterized by untreated LDL-C > 500 mg/dL, xanthoma since
childhood, and family history. In children, the diagnosis is made with criteria, including items largely similar to those of adults. In
women, lipid-lowering agents need to be discontinued before conception. (Korean ] Med 2022;97:339-352)
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Figure 1. (A) Lateral picture of Achilles tendon xanthoma. (B) Lateral ankle X-ray showing thickened Achilles tendon. (C) Ultrasonographic
findings of thickened Achilles tendon (double arrow) with horizontal (left) and sagittal (right) views.
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Figure 2. (A) Frequency of pathogenic variant types in familial hypercholesterolemia-associated genes in Korean patients. (B) Location

and characteristics of pathogenic variants presented on each gene [7]. CNV, copy number variation; EGF, epidermal growth factor.
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B Aglo|t 35 12|29 SEE /152, DNA 9w
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Table 1. Dutch Lipid Clinic Network diagnostic criteria for FH [5]
Criteria Points
1) Family history
Ist-degree relative with known premature (men < 55 years; women < 60 years) coronary or vascular disease, or 1st-degree 1
relative with known LDL-C > 95th percentile
Ist-degree relative with tendinous xanthoma and/or arcus cornealis, or children < 18 years with LDL-C > 95th percentile 2
2) Clinical history
Patient with premature CAD 2
Patient with premature cerebral or peripheral vascular disease 1

3) Physical examination
Tendon xanthoma 6
Arcus cornealis at age <45 years

4) LDL-C (without treatment)

> 8.5 mmol/L (325 mg/dL)
6.5-8.4 mmol/L (251-325 mg/dL)
5.0-6.4 mmol/L (191-250 mg/dL)
4.0-4.9 mmol/L (155-190 mg/dL)

5) DNA analysis
Functional mutation in the LDLR, APOB, or PCSK9 genes 8

~

— W WL o

Choose only one score per group, the highest applicable, diagnosis is based on the total number of points
‘definite’ FH: > 9 points

‘probable’ FH: 6-8 points

‘possible’ FH: 3-5 points

FH, familial hypercholesterolemia; LDL-C, low-density lipoprotein cholesterol; CAD, coronary artery disease.

Table 2. Simon Broome diagnostic criteria for FH [13]

Definite FH If they have a cholesterol level as defined below and tendon xanthomas, or these signs in 1st- or 2nd-degree
relatives or DNA-based evidence of LDLR, APOB, or PCSK9 mutation

Possible FH If they have a cholesterol level as defined below and at least one of the following:
Family history of MI: at age < 50 years in 2nd-degree relative or at age < 60 years in 1st-degree relative
Family history of high TC: > 7.5 mmol/L (290 mg/dL) in adult 1st- or 2nd-degree relative or > 6.7 mmol/L
(260 mg/dL) in child, brother or sister aged < 16 years

Cholesterol level TC LDL-C
Child > 6.7 mmol/L (260 mg/dL) > 4.0 mmol/L (155 mg/dL)
Adult >7.5 mmol/L (290 mg/dL) > 4.9 mmol/L (190 mg/dL)

FH, familial hypercholesterolemia; MI, myocardial infarction; TC, total cholesterol; LDL-C, low-density lipoprotein cholesterol.
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Figure 3. (A) Distribution of blood cholesterol levels in the general population and individuals with familial hypercholesterolemia (FH).
(B) Receiver operating characteristic curves for total and low-density lipoprotein cholesterol (LDL-C) and the presence of pathogenic

variants [7]. AUC, area under the curve.
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Figure 4. A Pedigree analysis of a patient with LDLR p.D834Rfs/- mutation. (A) A simplified pedigree of the PO5 family. The upper right
arrow indicates the proband; squares indicate males, and circles indicate females. Open and filled symbols indicate unaffected and af-

fected individuals, respectively. Asterisks indicate family members who underwent clinical examinations and molecular analyses. (B)

Clinical examination data and sequencing chromatograms. Vertical arrows indicate mutation site [21]. WT, wild-type; TC, total choles-
terol; TG, triglyceride; HDL-C, high-density lipoprotein cholesterol; LDL-C, low-density lipoprotein cholesterol.
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Table 3. Recommendation of drugs for lipid-lowering therapy [5,29]
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HekaHe LDL-C Zstazt ZshH(7]A 42 25
> 50%) B|aLA] Qb 2| AAFsl 2] moltH37).

PCSK9 AJAA-FEE IA: l ofAlE AEd AP =Tt
- =& FH 2ol A A = Q= 287 2Efgl/oAE
Ol 8 ol LDLC Bl s £ 49
P EthTable 3). FOURIER [38]€} ODYSSEY-OUTCOMES
ATH3917T o] Al 2FA|Q] evolocumab®} alirocumab?] A&
o158 77t Zeigiizd), ol o] FH BAjollA] &-PCSK9
) Akl gt ot 212 fRiekIr. o] S okAol] ofgt
LDL-C 75} A=t FH7} Qs olant 2 ekeis)

Drugs Recommendation 2019 2018 2018
European  American Korean
Statins Up to maximal tolerable dose to reach LDL-C target. I I I
Ezetimibe Combine with a statin when the LDL-C target is not reached. I Ila Ila
In the case of statin intolerance. Ila Ila
PCSK9 inhibitors  In secondary prevention with very high-risk® I Ila 1Ib
‘When high LDL-C persists despite maximal tolerable dose
statin/ezetimibe.
In primary prevention with FH & very high-risk® I 1Ib
‘When high LDL-C persists despite maximal tolerable dose
statin/ezetimibe.
In the case of statin intolerance 1Ib
Bile acid-binding ~ Combine with a statin when the LDL-C target is not reached. 1Ib 1Ib
resin In the case of statin intolerance 11b Ila

Class I recommendation means “is recommended or is indicated” and defined when evidence and/or general agreement that a given
treatment is beneficial. Class II recommendation is defined when conflicting evidence and/or divergence of opinion about the efficacy of
the given treatment. Class Ila means “should be considered” and is defined when weight of evidence/opinion is in favor of efficacy. Class
IIb means “may be considered” and defined when efficacy is less well established by evidence.

LDL-C, low-density lipoprotein cholesterol; PCSK9, proprotein convertase subilisin/kexin type 9; FH, familial hypercholesterolemia.

In European guidelines, very high-risk group is defined as documented atherosclerotic cardiovascular disease (ASCVD), diabetes
mellitus (DM) with target organ damage or > three major risk factor, type 1 DM of long duration, severe chronic kidney disease
(estimated glomerular filtration rate [eGFR] <30 mL/min/1.73 mz), calculated SCORE (risk assessment model to estimate 10-year risk of
cardiovascular disease in Europe) > 10%, or FH with ASCVD or major risk factors. In American guidelines, very high-risk of future
ASCVD events is defined as multiple major ASCVD events or one major event and multiple high-risk conditions as follows. Major
ASCVD events include recent acute coronary syndrome, history of myocardial infarction or ischemic stroke, and symptomatic peripheral

artery disease. High-risk conditions include age 65 years, heterozygous FH, history of coronary revascularization, DM, hypertension,
chronic kidney disease (eGFR 15 to 59 mL/min/1.73 m2), current smoking, persistently elevated LDL-C > 100 mg/dL despite maximal
tolerable dose statin and ezetimibe, and history of congestive heart failure. In Korean guidelines, very high-risk group is defined as

coronary artery disease, atherosclerotic ischemic stroke and transient ischemic attack, and peripheral artery disease.
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Table 4. EAS diagnostic criteria for HoFH [25]
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HoFH= 3]71312)5k 2 2el Agto|ch. $HE-LE 1007
Wy 19 EA, 22 ATolAE 16:309 Wik 19ole}

Al B3%7] & eI HeFHETH HoFH gHxfof| A dto] %]
Aol tisf == =7 B Ak wizel, 204 o]
W % % l WAshs o= =] Yth

WAz FH ARt FAF, vl 7)ol Ergstal Ay
Sh= él%ﬂ“& P‘e% A& A LDL-C <=3 > 500 mg/dL &2
A& % LDL-C 4=%] > 300 mg/dL7} 4 olct. A4 2kt
7} 204 o] o] A I

30
9 AT} chEY e @aFol Ay
sk

1, 304] ool A 4+ Glek. Aolell Al 27] F4t 3

1) Genetic confirmation of two mutant alleles at LDLR, APOB, PCSK9, or LDLRAP] or
2) An untreated LDL-C > 13 mmol/L (500 mg/dL) or treated LDL-C > 8 mmol/L (300 mg/dL)" with either:

Cutaneous or tendon xanthoma at age < 10 years or
Untreated elevated LDL-C consistent with HeFH in both parents

EAS, European Atherosclerosis Society; HoFH, homozygous familial hypercholesterolemia; LDL-C, low-density lipoprotein cholesterol;

HeFH, heterozygous familial hypercholesterolemia.

*These LDL-C are only indicative, and lower levels, especially in children or in treated patients, do not exclude HoFH.
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