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ABSTRACT

Familial hypercholesterolemia (FH) is typically associated with single gene mutation that is in-
herited by autosomal dominant manner. Due to high cardiovascular risk, aggressive discovery,
diagnosis, and treatment of FH are critical. Although FH is being increasingly spotlighted, we do
not have sufficient data on Korean patients with FH. Here, we present the content of symposium
of the Education Committee, Korean Society of Lipid and Atherosclerosis held in May 2018: 1)
epidemiology, clinical diagnosis, Korean FH data, and regulation in Korea; 2) genes associated
with FH, sequencing process in suspicious proband, cascade screening, and difficulty in genetic

SSTUd AWV = A ajesousn
g far

1/33


http://crossmark.crossref.org/dialog/?doi=10.12997/jla.2018.7.e9&domain=pdf&date_stamp=2018-08-27
https://creativecommons.org/licenses/by-nc/4.0/
https://creativecommons.org/licenses/by-nc/4.0/

KSoLA FH Symposium

Journal of
Lipid and
Atherosclerosis

https://e-jla.org

diagnosis in FH; 3) the importance of lipid-lowering therapy in FH, conventional and novel thera-
peutics for FH; 4) diagnosis of FH in children and adolescence, screening, and treatment of FH in
children and adolescence; 5) history of FH studies in Korea, the structure and current status of FH
registry of Korean Society of Lipid and Atherosclerosis; and 6) difficulty in diagnosis of heterozy-
gous and homozygous FH, drug intolerance and achievement of treatment target. Discussion be-
tween speakers and panels were also added. We hope that this article is helpful for understanding

FH and future studies performed in Korea.
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I. FH2| s, AT S 78 (0]%HF)

Fr| ©J3, 914t ek, T ol oA W Eeizlon, 95 AEA Yol el ol
H T}, FH low-density lipoprotein (LDL) ThAFoll e H 5742} o] 4 wff Zoll 2§ 7]+=tl], LDLR,
APOB, PCSK9, LDLRAPI 7 20] 0]/¢o] 1= 7-9-0l €F LDL-cholesterol (LDL-C)°| 4} S5HA|
2746k Fb HPRRh T Sheld ik, & 59| pL-col @EIA 03 717 A4
¥l AR S0 HAIs e, LDLC o] WA E& P BAE S BAEU o] £
SH= 7)7to] ZolA] 7] A2 A MZ ol FALE Xesitts Zlo] 2951t} FH S EL
FH3 ool A F2 A7} E =1, heterozygous FH (heFH)= 5007 5ol S+ &=,
homozygous FH (hoFH)+= W7t B Fof] 3k 8 = o]gh|o] QIS 21 o= Azte) 2%
Aot YEHEE o 2 51 a7} 339y o] 4 B ojof Sh=t] AA| 2 e FH A}
€ 71% 4 =o]th. HE e} AlA ol A hx} 21 Hl&o] Al Erhal A Jlom, t&
Uehs2 Bl H|go] " Hoj A o}z M cho] n]&sithE Ae & 4= T FH EAE2 ¢
$& ALY 9] odds ratio”} 108 717to] BTk A A ot AR S o] &5l x| B3l
AA =7t o] SoSAE ethe Bk et EAFE0lA X 87} ob4] F-24] Fthe
A& Hoj5 = ol

Fch| =
AAHGA 27 F S4AQ Zo] 9] FAF (xanthoma)UE], 0]9F o] 75, &, obde
Ao A Fojuh2 Befo SISt 4 glrt. ope A o FA|7F £ A 7] = Sk,

1970 A o]l U2 =of| o5t FH $HAH5-2 HH-E AZ 2 AH & 5 22kl H|sA] o} 2
2 7 FA17} Eo] AT X-ray ZAoll A HEH 2/ <lol| HI 3 A FH SHAfol| A 712] AP di-
ameter’} 2 A &4 Attt Zrabol A7) += arcus cornealis™ FH 2HAFof| A UEU= A7 o]t}
FHO| Y/ 7] ol = o 217kA1 7} 91, Simon Broome 7| &2 =0l 4] 21QtE| ¢l o™
definite®d I} possible® 274 2 U-dth, 4201 2712 Fe| AHIE £ 0d| AdRlolA F
| AH|E (total cholesterol; TC) 290 22 LDL-C 1902 Z3}5h= Zlo|th, AlA|HA 27 0

= 20l 1,22} X% of| A A Zo] ZFFH T} 5t sequencing S5l LDLR, APOB, PCSK9 -5
ZAtol ol EAw o] 7 E2fuH o] 7H55lth, Possible = G A FH AHIE 3=
42 01m, 1) 1, 22F FA A TC 290, 164 ©]3F XX oA TC 2608 23}2) 2 27 A
AMZ 7t=go] gl om Hohstet! thg 0 2 vdeh=of|A] 7HEHE Dutch Lipid Clinic Net-
work CriteriaZ} =T, 2 Tl 7HA] 9o &2 L€t obAl 7le] <2 7159, 1A E,
AAZAL LDL-C42%], DNA 4 O & o] Foj It} Z}7te] o g0 H45 Fofstal,
9] gto]] w2} definite, probable, possible, no evidence 47+A] &5 2 $xH&E X 4= Qlth,
7HE5E 2 27 e A S o5 HAERY & H= LDL-C, £ & 1 A A HAF A7d of] w2}
e ok Ag2 2Rl 27| Ws Azt =, T2 vhdghof v & gt} AlA|

AL AL 47 61T 4H 02 vl =11 LDL-C 4] o] w2} Hj Z o] H}, 842 A}
7}l ot 87-& Hh=t, definited = 82 2 1+8 749, probable 6-84, possible 3-574,

unlikely+= 374 V| of WSt m]=of| M k& Zeh7] 0] MEDPED 7| &R H|, thE 71+
B} Zhdsie), S AHE 4]0 wheba R, FHE JTE Sxtet o] m A = 77t
2 HAA (1, 2, 32h0ll wh2t e 4 A= SN2 E #2172, 1 5 827 g
& W= LRI cut off =2 of] wh2} gttt o] 7] &2 ghxkef ool whf cut off 4221 7}

2
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Table 1. Four clinical diagnostic criteria of FH

Variables Simon Broome Dutch MEDPED Japan
Process Definite: 1+ (2 or 3) Definite: >8 points Diagnosed if cholesterol level 2 out of 3 items are needed
Possible: 1+ (4 or 5) Probable: 6-8 points exceeds cut-points
Possible: 3-5 points Numbers in parenthesis
Unlikely: <3 points indicate LDL-C
Items 1) TC >290 or LDL-C >190 1) Family history 1st relative with FH LDL-C >180
2) Tendon xanthoma in proband or st relative with premature’ CAD <20 years: 220 (155) Tendon xanthoma or Achilles tendo
in 1st or 2nd relative or vascular disease (1) 20-29 years: 240 (170) hypertrophy or xanthoma tuberosum
3) DNA evidence of mutation in 1st relative with LDL-C >95 30-39 years: 270 (190) Family history of FH or premature*
LDLR, APOB or PCSK9 percentile (1) 240 years: 290 (205) CAD (within 2nd relative)
4) TC >290 or LDL-C >190 in st or 1st relative with tendon xanthoma  General population LDL-C 250 strongly suggests FH
2nd relative or arcus cornealis (2) <90 years: 270 (200)
5) Premature® Ml in 1st or 2nd Children with LDL-C >95 20-29 years: 290 (220)
degree relative percentile (2) 30-39 years: 340 (240)
2) Clinical history 340 years: 360 (260)

Premature CAD (2)

Premature cerebral or peripheral
vascular disease (1)

3) Physical examination
Tendon xanthoma (6)
Arcus cornealis <45 years (4)
4) LDL-C
>395 (8)
951-895 (5)
191-250 (3)
155-190 (1)
5) DNA analysis
Functional mutation in LDLR,
APOB or PCSK9 (8)

FH, familial hypercholesterolemia; LDL-C, low-density lipoprotein-cholesterol; TC, total cholesterol; MI, myocardialiinfarction; CAD, coronary artery disease.
*Men <50 years or women <60 years; Tmen <55 years or women <60 years; fmen <55 years or women <65 years.
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= Zlo] B4 0|t} U 2ol A 21k F]EE 154 o] ol A 3714 5 27HA] &
< WS 7@ ATttt 2| 5 A LDL-C 180 O/, S F = ope| A A |, 7] &
A2 7HEE o] 7l olth. §35] LDL-C 250 ©|/d-2 FHO| 43t S7ghe 5ol Ut
(Table1). | =+ =01 A 7od oF 2 Abof| 411999201218 71A] 39t 6 A = o] xS thAto &2
Dutch 7|59 2 FH ¥ &2 XAt} A3} definiteX} probables 3 Al 0.4%, = 250
Sh Zolgl=tl, Yolol mat fr Eol I3ttt &l g Q] &bol= AAIRE H
ok 72 7] 2ol et A 7HE Wokar, Q1Fof whE Xpo| = Il o] A= e %]
Q
a

oo, Lol ep HRE= S Mg 2 e 7k Qltk= ot

st=ol FHe| £¢
S utato| A= St= 2| A 5 A 818l35] AFY O 2 2015 AtherosclerosisA| of] W E &S 7F
o8] Hoj =27t 20092014 E 7HA] = 97 ¥ of| A] Simon Broome Y4710l 9= 97

g o] ¥ALE 555, LDLR, APOB, PCSK9OH| TRt 7302k A AFE: Al YSHRI . o] & o] &}
SollA A AF3et4719] o) = 27|21 EAR o] f-Fo] BAE EA AT S

T 54MI AL, EAF7E40% 3 01, H/E AR 30%001 M 1Tk 7HEE S Ee AH S
3o 7] WA Ro] 50%-60%0l A FAE AL, AF5 2] LDL-C2 Fwt 2260121
o} S H 0| = 32000 A EAE T} SA W o] of|SH]-E-2 Simon Broome 2.2 T3S 7
2 30%-40%, Dutch& 2388 72 30%-50%, MEDPEDZ A T3-S w} 60%-80%, Y
TOo = A2 wl 40% g =t kA &= 4 D7 Eol wet A Hl S A =AW
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Fig. 1. Receiver operating characteristic curves for total cholesterol and LDL-C and the presence of putative pathogenic variant carreirs. The best threshold
values identified with the sum of sensitivity and specificity are indicated (from reference Shin et al.* with permission).
LDL-C, low-density lipoprotein-cholesterol; TC, total cholesterol; AUC, area under the curve.
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7} vt o] A] ofu] iz ito] vhg= ¥o| 7F ol gl 2 9 9] 9] deletion©] U duplication©] ¥ Ql0]
2k e A Qlot. LDLRFAAH= A ol A el Hol7} =3 Qlct, $HH screening =
32w FH $HAF2] 60%-80%7} LDLR = o] 7} Qlkal A Ql=tl, {2 A 225
X defininte ¥ | A] probable©] L} possible @ E o} F-Z ¥ o] 7} L2 & o] &=r}il gt} FH
2hAke] 597} APOB-FRAAF H o) 7} ekl e A Ql=t|, Y A H s T 2 7]
50] LDLE AHal Q131 LDL -840l Z&stH= o] 7] wi#oll 2 99 Foll A& Aol o
Sl+=exon 26 ©l| 3l+= Wo| 7} ¥l ¥io]| = ZF A& A Qlrt, wheka] o] kL] ¥o|qt screeningst
Al He, 2o =8-S B o] Y9 Hhe] apop SRl S HHZS W] 7] 5 AL E
HLDL 84 ¥l S nx L g dolthe Balk 9lth. 22|31 AA] screening
= ol E ¥ Apo= A 2717F 27 wli2ell 45| B AR} Hlo] 7 At 1R
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2 LDL-C =5 S5 M s e S SArkal =4 ot 22 A pesko 7414
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dlo = 2eHe 4= it
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Al 7§2] ¥4912] 3-H A} H oo s A screeningS S ull AA] & 71A| 2 Eo] St
A]+= serial single-gene testO|Tr, '@ =21 Z1 2 FH Y <l o] o] tjF-Eo] LpLRO]
o] o] 7] wjZell LDLRE HA] sequencings 5+aL, 71 th3-0f| deletion/duplications <15
k302 RHIE7} =2 APOB, PCSK9 2.2 screening2 314 Q1 | AA-S whd o
o} AR v]=2] Mayo clinicOll A<= serial single-gene testS S3lA] &S sh=t], &
oRzt oh2r} Wt =1l A H 2|2 ApoB - Aol A LDL =84 2% £ 2|9 ot
o wo| % f1glo] Hrk T ShAIRF T2 A| BA = 2tk %2 exon 26¥0] el 5
dF 20171 91 7] ufj &0l o] BE-& &4 A| screening=- 3| 4] ol 7 b2 7 a1, e
| 9= 7390l LDLR %2 screening2 3T}, 710l sequencing H]-&-0] %3k7] wj&ol
o]&1 A1 0 & single-gene testE FAAU+=T|, & F0ll«= OFA|THA| T] next-generation sequencing
(NGS) 7] &0] &rsjA] vl A 28] & 1 &8 & H]-2F17} 27 screeningS & 4= Ut}
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fi
re
N

[

Ej—lﬂ ro,

(9]

ot E
rE
O > A
fol o2 rlr %O |

o
o

N

https://doi.org/10.12997/jla.2018.7.€9 8/33



KSoLA FH Symposium

Journal of
Lipid and
Atherosclerosis

https://e-jla.org

= Serial single-gene testing

Sequence LDLR Sequence Sequence
analysis of del/dup analysis of analysis of
LDLR analysis APOB PCSK9

= Multi-gene panel testing

Target genes Methods
LDLR Targeted next
APOB + agenes Generation
PCSK9 Sequencing

Fig. 2. Serial single-gene testing and multi-gene panel testing.

(Fig. 2). O] =0l A= Ambry geneticsOl| A FH next2h= 47 32 2}o] st tjd 2 Mu| A S
A|5-5FaL 1AL, IMVITAE, Color genomicsS E$HSF -2 S|AL MU AE A Z5h= 2102
2319l c}. FHOl A EAR o & W SH= A| off T3]0l thaf A Abwj Bk FH AT
AE 35 F 57 9 =9 Humphries 15900 67| A A3e A5 & BHH 5 Ho|7E])
L SRt S B Qe Bt S 20 2 SA] LDL-C |9 EXE AW EH £

0

I

- L

ol A 2ol A A L AL & 4 Tk A FEA o] HE 2 H 9ol SAMo| 7
Qe itk BT WUE 4 913, B2 o] BE2 Eelwlolzt 9l rH AH =S}
o LbL-CO} HobA Frvt ket @8k 4 9lek. f7xt AT 8l o

12 false positive,
false negativeS 3| 4= QI T}, o] E X T = 515A4] AFo] 9] subject THAF AT}, of A ThA 3]
Uo|7} £9 FH7} obd 1% Oﬂ A% LDL-C |7} £0k2] 7] Wiz ol| overlap =47} & Bo}
Ut Fd7] AR5 B 455440l = 4 FAkollA] FHY ol &= &5F3L LDL-C 2| 2
Kol FH7F of 2l 23 whaat 4 Q17 wigoll, A AAME &5l FHE H st
st A o] S5ttt 12 A] 1] = Centers for Disease Control and Prevention (CDC)Ol A
= FH 34 ZANE Tier1 43502 U513 13, FHE A THE A9 relatives= cascade
testing= SF2kal Shoh,

Cascade testing
Cascade testing<> FH 9| @/ o] -2 AF-E HAbstaL &Rlstr] Qlsf 715 = ;]% olg
Zolth, A= A4 HARE 3 S wf B b {2} cascade testingS F2 ol E 4
THA] o] 2}l B 318t QI Cascade testing ® R ol sl WEE2H & SaE d J2
FHE 5ot =/ 542 AARS A QkstA| €t o] Zatol| Al f- 2 HAFE Al s}
QItHo]7} &I =H o] FA}E index =2 probandetll Sh=t|, o] &A}E FAHC= 7}73]]&
£ J2|A Ft}. LDLR, APOB, PCSK9 2 /&AM A 278 F-710]7] uf&o] first degree relative
(T2, ZA|, A, 2HA] 9] 9= A4 Q1 A& 50% &-7-5HE 2, proband 2] Q1 F-ARE
50% ZrE 2 27 "ol o] ZollAl F- A AAHE WAL Proband @} relative©l| Al AL R
ol 2ko] 7} Ql=t, probandOl| A= ARl -G K07} Q=] & LotufjoF st 2 A 7HA] 5
Aol tslf ZA)| sequencingS Shof 3 oHA| Htt, YT probandol| A Y Q1 ¥lo] 7} &QlE]
H U 2] 7FEo) thsli A= 32 A E o sequencing® B 8 §lo], 71 ¥Ao] f-5F-of tish
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FH R ZICof|M oj2{2 H
SIAYDICE screening oFC} A1) 1AL o] S, B4 £ AN A4 714 ol s
NGs Hjo|th. A A1E s EH, F744] 71& 2 3l sequencinge SHA] oho] =kl S &
2| 247} 3217} o gt 94 Bl o] & 7kl Q=] ob= 44 2 4 Qltt, 1 FaE] whe ¥
o] FollA] o] o] W7k FiE 207 211 W0 A5 S|HEHEA of 2l e BAITh FHE
91071} oo 2ef 1 Slo] 7 HAE|H A2 A Weret 4 Sk, 126 ofu] Yool
2tal B E Aol 7} gl W= 7]s AT-E SHA U, segregation =412 SHEZF 7 AL
& slloF sh= Zlo] o2 Holtt (Fig. 3). 23] AFHollA FH 4} 70 2 H/d 22 NGS &
H‘:‘,‘QE sequencing= HATh EA|THA|T] LDLR, APOB= ©]u] YQl ¥Hol2 A Z -9 A
ST BAIH §4 9|7} gh=loflA = RIE7h thas 2 25 & 4 QUoh Aot Hol 9]
—?—Oﬂ 715 AAE T 4 gl dle gt R o= A S oS ook ek 7Y HA] in
silico2 B Q173 ol & = Ut} o] BH O = damaging @ & o SE|H Yl ¥lo]d =1,
public database©]] E L7} Qe 710 2 SOl IrHE 5] st Zlo| 22 9191 o] 7HsAd
o] it} &7HA] SnjEHH Sl 1l LpLRS| 758 o] e Ato] Hi = ¥ o] 7} 2] 5] Ao A]
1270l A T = 2l Hl/d &42 SR TIY damaging© = 2RI {1, T 7] 5 s}
%= oS E| Ach B3 public databaseol = HILE BE7E QL= Gl 237} 2 EAI = g
=219] control database”} 101 A I U, =110l A 0.1 HEL] HIE 2 LER = ¥ o]
AL RIS Do ] el Aol WS B ek A
Aol Belshe 2lo] E 23k 28 Kol Afelolch. eb o] ol & 219l Mol 7}
Sk TEkshICh B Al ol S WANE o o) Aol o] UK T 3 1 7} ol
Ao £t o5t TR} 22 749 LpLRO| A o] 7} I A1, 28] 7} 715 Sanger validation
2 &3l o] ®o|7} 1 AA| ®o]dg &lstitt. Aol ME T o] 7k 7H5oll disl AA
S By, family 01014 A| & 427} =4 proband e} 22 ol 7} QlojA| FHE ZTE
1L, family 029F 03 2|2 4= Ao T glVol 7} ol A Frzl oblek ket
C}. o]& o] ¥ ofyz}, copy number variation O = I THE 7427} QL IT}. 1780 SFAfol| A
= LDLR, APOB, PCSK9°]| single nucleotide variant= 91 12U, copy number variation 412 31
Hu oh2 A3t 2re] o] LpIR P Holl deletion©] U= 15T ZHASHA| tagman copy

F

F

NGS analysis

_ pipeline Variants profile
of each patient
: |

Small insertion
and deletion

Novel Known
mutations mutations
Segregation Sanger
analysis or validation
functional test...

Fig. 3. A flow example of screening and interpretation of variants potentially causing FH.
FH, familial hypercholesterolemia; NGS, next-generation sequencing; SNV, single nucleotide variant; CNV, copy
number variation.

https://doi.org/10.12997/jla.2018.7.€9 10/33



KSoLA FH Symposium

Journal of
Lipid and
Atherosclerosis

https://e-jla.org

Table 2. Classification of variants' pathogenicity by the ACMG recommendation

Pathogenicity Example of properties of variants
Disease causing Well known functional mutations seen in multiple families
Tend to lead to very abnormal protein
Likely disease causing Not quite as much support in segregation analysis
Less data but of the type expected to cause disease
Uncertain significance VuS
Minor changes in protein, maybe “novel”
Likely benign or benign Seen in normal people

ACMG, American College of Medical Genetics; VUS, variants of unknown significance.

number variation assay S 5ol A1, SF copy”} deletion's -2 15T, First degree relative©ll
&l Al Z+o] copy number AAMS S=H), 7‘] 22|17} =% 7 2-oll+= LDLR deletion©] A
AL, obd A-foll= Aol of A FH7F ok Al = gHolstints T Edd 21X 7] o] Al o 2
A7} ojH -4 - 0] 7} Q=A% H] LA 7‘49}6P7ﬂ &4 A, o7 12 doT]=A
of tigk sijAlo] 71 F @strt. ol 22 vt FHRRY] F A7 obu 2t thE f-d A ghol o s
%= Abetoltt A || =-2] American College of Medical Genetics and Genomics (ACMG)©]|
A AR S RHEET Hol 75/ 9] EF-E thak 2ol 9] skar 1tk 1) disease causing
& of2] 7}ZollA S AR A = AL, WullshA tld 7] 52 HhE 2o g o SE o, 2)

likely disease causing= segregation F AL A] ErAl 5] SR A] e, S 4o 4 Qlth
31 OS5 = types 53T (Table 2).6 0] 271A] SH= o2 & 4= okl Stoh FH A+
o A= 2127 2,1007) A =] U9l Wol 7k 8 IE g1, AGMG 7hol Eebelo] wheb A 2
FaAHY 13- 7] A =7} disease causing®] 7 Lt likely disease causing®| 2t 4> 131, L X
SNAAE 7] 78 Eg) 27 977 L estoin u naglt]. oA AF A &
7FA] ot of sk A2 FH BAFAL SA R34} sereeningS S wf KL= o] & ZEAL Q1A
= &t} 71&4 R o] = JAAIT, 227 =2 370, BAl= 471 3 AT screeningSh=T],
o}2] ¥R £33 4 A s A ThE FH Q1§12 7F Q1S 4= Qlt}. & SFb= polygenic
cause®]| 2J3F 2= 1S 427t ok, JEfA] nRR|Et e g e 212 1 ghatol| A FH Al
O AHET O, AALE STk 1A R SQIH0]/ RIS A £ T AT, Bl
Rtk sl 2 Frk gl A1 o ek Alslo} 8 Zlolck,

E9|
Z417]: 49l Wolzka 43 Ho| Zoj single nucleotide variant 2]1| exon deletion®] S}
of| A} =l =& Fo| l=7p

U APOBY PCSK92 ©F2] single nucleotide variant ©] 2]©]l copy number variation®] &2 #] Ul
X] L ol—

o|ZEl: A= A& AA NGS AALE HT ot 2T AARe 5} o] SE) al4=olth S RI0]
%0l missense variant”} &4 Ho}x] sfjA o] of g o] Wil LEok4l AX - SIFT, poly-
phen °o]& ZE2IHE of| o] Hojz|7] ufjiZol] AutsjAlo] 2|5 Z o]4oltt. ACMG 7t
oleglRlS AA = Aol Hr 3] HAgho|L} Az Ao A= 7|Eo] oA & AEs
St} 23 E] FHAE adult onseto] Bl B4 AE-E sh=tl 2] IFFo| gl A &
11, penetrance = TFFSH 7 -2-0lli=, A4 7|&& A 8l HAG o2 EREHA &=

I
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Variant of unknown significance (VUS)2 257} & FA| ] = Ho| 50| &A1 3|4 o] o]
A Zth NGSE sl = vus 23S A AAEHE = 3] A

S w7} ghopa], o] Aol e A= F ] e o] B A Aok 17 s Al Q] o] s =& of

A £ 5 5187 9l 2i0] 3] Fheh

AR o] BAL 2 71 283 ol oItk 412 WS HEo] Yor ATl seg-

regation BA1S 581 ZA2 M) A4A7} 11, A 1 BHE AL s ATE B A

ol A%k, 7] g

o X

a5
Q&9 genomic engineering 7] 0| WEsA], 7|5 A+E £44 high

throughput_i 4= Qlth. A 3] 742 79 LDLR, APOB, PCSK9°Y| Al Z7HA] 2] 2 ¥o] 24|

= SAHO|E RS 7] 5 A& & 4 A=t 2Al= o] 37k Ao Y

% H 4 9} 715 AF7}F of e}, Cancer 22 7% proliferation potential 3 2 H F| 7| wj&

o &4 7 & 4= =6, LDLR, APOB, PCSK9-2 1% A] Gkt 23] = ApoBol| A -2 Ho| 7} 2t
A

ru°1' _EL

A3 o] sl A 7] A7 5 5k Agle], H1g 4 9l TRl At A glolA
obeiA sk ek A PlE st AW S T 4 gl AP0l TelE hE B Yol Hw
F 47 el o B s WYY 4 9l 2 ek

o] &g A= & A8 AEoltt. o] FH7F o2 A H S0l @A = ZHAIA| = AL, of =
Mz YA Ao tidol ™, ghatol] thgh H &5t R, X 2 7F g6 Held (f-47
o] & AR ohA] 942 49k g 4 AATh FAZ TGS I sfiof AT Al 2 FAp7E Qe

HAZ =)o 1 H|-&, A R e 30 2 Hafz & 4 Q=i o] D e st
ojdof AFLE Sl HH H]-§-2 71 9] tf A7HH]| = UL, o A& A A oHEl| = R EERI A
2k Ukt = %’1—4 B|A o] A E Aol A = v o] HEA] T, e A
H7F2AIR17E E7F A& B 0] 7]7}F =7 ol |/l A2 7EA] T FiT), Shod & of 2] ZoF A4

HEAA o =5l FA oA R, A2 fA R Aol e A7t e Qlgjo] B e gk A
Aot aggol 5= 39 B89 F2 7]|20| A|g o]gl ¥l o] RES| Y= Al T2
71 2t} Celemicst Macrogen©l| Al oA 2§ ZF6HA|=2] REZI ATk S| Atol| A &= o] T] 2}
oz o|FA7IEE ‘?_]'571"]‘ shedl % ZERFA

YA HAE L E TS
MANES EEHO

off - Y

alz
al

&‘JE}.

ol 5e: 7L EAIO thal 22 W elolet A BEE T A8 prol thall A T4 UL, 1
24 o) T g RS olo} B} Rl aha Y9It 1el] 427} Aol Bx) B2k o
o AU g T of B -SRI ALE T 2] Wol A, ok 3007h 2] § 0% i & RS o] 7]

E e
Stk oA A S AT A 2 A5 sHRIA, 2o 8 kel E2inka A7t

£

BAA: A= AEEO= IHES F 27l Ao Y7t 2 2ide] 28] 5
23|, definite ol A = EAH o] E7H & 0] 60%-80%1L, T M= 55 A55 HH

definite® ol Al &= §-A A} 2 0] 309% 7 ol ARt =] Tt o o = 30% A= U2 A2 &
ofAth. 1™ A 5]7}F30% A& 271 fIshA 2 {HAF D2 slfok 74017} k= 2Rl
of At Azt FALE X 5 W 75 screeningS 53l AL 7HE5S 2= Ao Hls| &
o =go] g ZQ7b oh= AR S st Atk & A 2 | 2of & Wi E = A2 & B
TC7}290 ©] d= LWk I3 hofl duput = Ao 7} IS AY 8= 2 A 2, ob7t 8t A
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o141 0.1%-0.3% 912 2At2 S aﬁQE% =

o] H= AFEFEoIA NGSE 7HA AL 37 Ak EiR o] & EtH Y, of 8%011*1 mutationg:
il gty 25 S22 H[ o= screenmg@l T AT, 474 aFolde] EeAEH E 4
2|7FRHE s = Abgoll Al 7 ’lo| & A AFsH=Al 482 0] 4]
£0 2 Attt Brh= /g oAbz A o) ARl QLo gk
dEol i E FAU T2 WPz et Egol 2 A
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o/gsh: A A Tgol & F 7HA] Al o WS ST o7t FE A A T
& €7]2%E 0.1%%= MEDPED 7| &2 1t 2 483 wf U2 72hA, fh=<lollA 0.1%
e A2 & a7t HAE 7ol ok A =22 Al7F 7= R, Hd ¥
o] vk gt vl = Q12| Y &}5] 7] oFA] ZopAI T, 13 A] &2 W o] 7kA] 25 Rl e abd of
£ =2 iz Hashrlele 27k 2 4 Aok & A gtz fd A HA
7HEQ Qe AT AE S 4= lth /I 2 cascade screening Ol A -F- AL HALE 3=
A2 Fasith REAROIA §342F AAE S estthe A7 o= =& dile & 71
e E S AL

0% A€ o7k 58t ALl chel o7k 8]0) 0] RN E S iRkt B LSS HElet

= o) Al o 25 2 ol o LS A 2Tk Zrbol A SR A UM E Fe s
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CREAT FE AEE O HARAE S AL 7

= o2 23 A 5HH, false positive, negative= =L < =2 2t

i
ol
Ll
ﬁ
5o %
o
N
S
\I
m
2
off
ok
am

g
P
T

A 7 e o E 4 Ak ol Aotk A A B 1R 4 ke

o]
oX,

]

| A S AEE £ & DAk A2 7Hs Zkstet, A 74/\]'01] ‘q1°H
F74A] o] W 2o, St Aksof| Al E AW o] WA H]&0] 30%E L% o}, ot}
k= 2| 20 x|k 2 8] 7} 7} <2 222 5}t Simon Broome 7]&0°]E, Dutch 7] &0 &
of 7)ol g=7t5 &Rle] HehetA| ot Bl = A7 R ok Ao Lol 7F 2 Al A7
L2 of U of 2| 7} FAH|E %] 7F Lupl7E: o|F A o] B t o] vt o] 2 &k Qt
U2tk I3 715E o B2 A D257 & of L a4, =2 Aot Ei"?_]' %

ok S ASE] R AAE B SR e 2 2
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=
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R A= AR 25 O IA5H 555, A& 504 & 7|+ FEAHESAE S
O o, fefutol A = FA™ o] B v go| F 22t 7Hs/dol AUtk 1 C}"Eoﬂ ey
I 3F50% EAbo| A E A o] 7} @Itk 13 7 -9+= polygenicQ! d, o] o] tigt AP =2 =
A7F = B2 ol SA] F7HA Q1 A Z A Y 7127k Lo’ off 7]5HH F2& 71 2

B, o] A9 W o] 1 A MRjs) FAA S5 B £ A gl A 2 INES
Eg|H {7 o] A single-gene testOl| A] ©]A| multi-gene test22] AEH-2 7 2] &/J = of Q)
+ et AZHE T e A §HAF Ao A of | AnHE A7 flsiA = TESHA A F
27FA] 2 2A7F Aok, #ol 7t Q=A] =R H&s] Frobuls 23, gropdl ’o] 7} o 9]
07k A=A s A Sk w Al ol ot A F7HAl = H o] & &= 2l o] A A H /Aol 2hA NGS 7]
ol whz] WA Jgolal, A== E 99% o) B AFstal ol ¥lo] & 22 F S
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A ZAE BH, A EE BANS e At W2 £A47 A S ok U] ¢
2 d HEE o A8 E o3 QAT A AgstE 4 Q1S HE 2 Hol 37 E o] 9]
A 3L, A S 4= = 5ol e 1ol Fufoll BA] gtk 1’ Fiof Aol Eo] Qe
Zrolt}. ol A aﬂ‘% AlE] 2t A AF R & AAA o2 Ba F Q7| Jlokal A2siet
A 3] g Atol| A B-& 4= Q= A2 obYth. Sequencing®ll thet A == ol = FH2 A 35| 7}
A|A 420l 7}°‘Eh— B9l a2 a Hoj -84 Q1 AFoletal FA =, AA| A3 3

Abol A 3-47) G702t et NGS HAFE S| R, TR 8 25ekol b U Aoz B
9lck. 22} o)A 45} 5 7] ojel e ol §-= NGS AL EAo] AE sutE 7

B Aol of 1, of2| WS o) AYslol 517 alolck. 28 BAVL oA 2
b, 34k Aol 4l H 0 2 S} 8]k ofel g Aoz e,

84 MabAol = 371 AL 5 017} 80%71A] WK Lelgl =t AEH|ES o
37l 4 § 5t of @722 9.2 Fboll A 22 W] 7} 9 B u] &0 e Zo] £01
Foleka 2 shLt ey QL E A Afo|917kRr §AAPEZ Q151 ko] 7} ek BaLE ge,

o] At Q15 A9l Aol gl 2 2t YL S eulo] Sel ulgo] s AT, Ao
HE 9 Aol = 2 1] o] 40% Uelehs B Qe o4 E R0l w7l vl o] o
FRHRE e AL ohU g R F7L F St Sk ok B ERiFC| IS 52
o, o 2] £ 21 8= AL7|Eol P 7t ofulet Bxtol sl 55 A4-2 5Y BHo
Beehay|x) L 97k Atk 18 Ay 9 F S UL Jes Y2

I1l. FH X|=2| sixlet OJ2l (X|4=)

FHOIM X|2Z3t X=22] ERY

9ejutetol i %] ol the A7AFRIF B2 Glol A B nFL V|22 13 AFL £F
S BLC YT N B B, (R EH, dA 2ol A AFsHAS 1 AT EA AT
=1 91 bl ol 5 Aek, ot Al Sltet i aleh i 27]0f Yl

874 4= =tl|, hoFHOIA = oFF o5& uf, heFHOA = & T A SASHARE =5 4=
T} YA E = 24| o] ) (Fig. 4). WebA] 54411@0111‘?&?—5 + A5, =2 LbL-co| A
A o] e Ht, FH BHALo| A XA 7SS 2| 25 SHH LDLR negative, defective 22} 2%
ol A A x| 7otk al B skl Qe 22 Aol A hoFH SHAtoll A &= ] A 76} %]
27} BT AP ofLje} A E 8o o] So| gITka Salstgics

FHOIIM CHSt 2ubxiol x| =23} ofx
FHO| AL&-3Hs HEHQ A 2745} oAloll = AEtE, oAl u] B, gEa A%t 54,
5 SIck. 1 WAl ] 2710 M9 o B AR $Aelck AFRAN G303
Z-g5to] §1+2 UEll™, LDL 484 ‘:'Ei = &
FAoHe 497} Yt 3 Aol A hobH FHAte] DL—C2 71 A el 10%-15%, A1
2ebela} Rk e ) 30%7HA) SETha Hastlch 2EHE X B 578 H 2L §
Fo = APt 3t Aol A mafetAEElS LDL-CE 20%7HA], AJHFAEHE L 159717,
OfE 2 H}FAE -2 28% & 4= Ithal B skt oF G = FH 7 53 A1 A| o] F ATl
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Fig. 4. LDL-C burden in individual with or without FH as a function of the age of initiation of statin therapy (from
Nordestgaard et al.” Permission waived).

LDL-C, low-density lipoprotein-cholesterol; FH, familial hypercholesterolemia; hoFH, homozygous familial
hypercholesterolemia; heFH, heterozygous familial hypercholesterolemia; HDL-C, high-density lipoprotein-
cholesterol; CHD, coronary heart disease; TG, triglyceride.
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Table 3. Studies of PCSK9 inhibitors in patients with FH

Variables TESLA part B REGN727/SAR236553 RUTHERFORD

Agent Evolocumab Alirocumab Evolocumab

Phase 8 2 2

Study subjects & number hoFH, 50 heFH, 77 heFH, 168

Major findings LDL-C reduction by 31%  Dose dependent LDL-C reduction by 29%-68%, Dose dependent LDL-C reduction by 43%-55%,
compared to 11% reduction with placebo compared to 3% increase with placebo

References Raal et al.” Stein et al.” Raal et al.®

FH, familial hypercholesterolemia; hoFH, homozygous familial hypercholesterolemia; heFH, heterozygous familial hypercholesterolemia; LDL-C, low-density

lipoprotein-cholesterol.
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7t gk ekl A Aokt ol 22 o] 747 Q7| = ot L7 A E BolE = Qe At
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Q HhL 2] 2| 2 o] afjglitt, 7| M A o2 KokS ul| 4pop B H 0] 7} Q= FhAjof| A =
a7t e A 22, o]of thal A& g A A ZFSHAl =] F235t .
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238 oJAF S8l A A= A E WA 9 =5 204l 7FF 0] = life-threatening disease
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Bll, hoFH #A}2] it 12 304 Rt = ejA ot v w4] £ { Qo] x|vt &
gol 17| wiioll At 2| 271 2ol A= 4-7F BT horHOlA & D3 Ulol]l S2H =
g AH Eof ofaf uf9 of& }o]oll A supravalvular aortic stenosistt coronary ostial steno-
sis7H s, AFE7] Aol FAlE, ASAAS, SAPE AT 4 ot A g B ol
3AIFE 2Bt oAl Ej R B2 X 2 5FRAIRE 2 a7t QlAL, 44|ofl B ol 98% F A,
Aot A7 M5 o] A7) FAFeE Fa7F B L% 7] & Tk LDL apheresis@F 22 344 2]
BE A =FZole =76k 54|19 trolef] 54 A28z AFEE SR = 9191
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Y5t computed tomography©l| A Tz Zdto)l A% S35/ WistrF wake it 18
H heFHO A& AAFE] S43735H3 37 8 E71 6-184] Aot A4S T & o
7| ol M2 Az hol] ZX A FH7} obd Aol B3l A FH SAE2] Hot 7
S WE 2 FAZE S7E o] e AL RISk, AH R §-2|gh Zpol = 7.54] FE]
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Table 4. Diagnostic criteria of FH in children and adolescence

Variables Europe Simon Broome us MEDPED
LDL-C >190 mg/dL after 3M of diet intervention >155 mg/dL plus physical >160 mg/dL or non-HDL-C ~ >200 mg/dL in general population
>160 mg/dL plus family history >130 mg/dL ~ findings or family history >190 mg/dL »155 mg/dL with family history

Physical findings
Family history

Genetic

Others

References

& parent has genetic Dx of FH

Tendon xanthoma

Premature CHD and/or high cholesterol Xanthoma and/or myocardial FH

infarction or high cholesterol

Detection of FH-causing mutation is gold ~ FH-causing mutation

standard

LDL-C should be measured at least

92 times/3 months

Secondary causes should be ruled out
Wiegman et al.* and Stock." Daniels et al.™

FH, familial hypercholesterolemia; LDL-C, low-density lipoprotein-cholesterol; Dx, diagnosis; CHD, coronary heart disease; HDL-C, high-density lipoprotein-

cholesterol.
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o}, 4o FH X @ 7] F2 et 2 oA Zpo] 7} Ql=H, f- ol A= 35 LDL-c2 371 1]
Tke) 7HA 0 2 2| 4 23] o) Al &SEAL AlAF Q& ot ol = o] 245 190 o] o] At 2 7]
FEHAS 7S e 2R F 13 AHEE S| A= Aol £210] 160 o)A,
H wtof| Al FH /-4 2t XTho] gkl Aol A= & ?10] 130 ©]/4 Y Ul probable FHE X5

A€t = oAM= /3 AL FERsHAA B2 Ao A B 1/ S ol 7F x|
& ofojof AN = §- ZHALS A Al A

Sk Yol A ol 7F AAbE o] G 23 o] F ol A §-8-E<= Simon Broome 7] &0t
Dutch lipid clinic network 7] &2 AF-&}A| € T}, Simon Broome 7|0l A= 164 0| FHof| A=
LDL-C 155 ©|/}1 7% 7} o]} =AW o] AL Adof| w}e} pHE XehstA] =] o qlt. m]
= 2| ol A = 204 B|FFE] Aok Ade] A LDL-C 160 ©]/d°] 1L}, non-HDL-C 190 ©]/4<]
7490 FHZ 2]A5}teka o] gl MEDPED Fth 7] ol A& FH 7F&2 o] §ithH LDL-C
200 o]/ w, 12} X1 F FH 7F5E] o] QTR LDL 155 ©] 4 A wf 98%2] R+ &= = heFHE
e 4= ikl Sk}, U Eof A4 LDL-CO| 140 0] /do]HA] FH 2 27| A #3715
o] 1= uff Aof FHE XIEkat 4= Q1A St} (Table 4).
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A gh2LE ZEO W ThA] A SA4l & 7150l A A| A ALE Al RS cascade screening
1 ek f-#Holl A= o] H cascade screening HAFE & 0] 7H55HH -F-HAF HANS
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AARE 1st tier HALR 275 2700 FxHh 22U 27| g @ oyt ar A

[¢)

https://doi.org/10.12997/jla.2018.7.€9 19/33



KSoLA FH Symposium

Journal of
Lipid and
Atherosclerosis

2% 715 o] 22 397019 8] BhEol, 152 o] gl AobY Aol Mg
A GAE AISHA S LDL-col B2 FAE WAT 4 U WZETs0% vl 2ol 2pat
of B2 FH #2123 4 ik ufebA] 1|2 NHLBI A2

7} panel©l| A= 94114 18] 31 17-21
Al Abel o] & Ao Aol A F-5 A F A AR H|E-5 non-HDL-C& S5t =5 Hilst
1 low, 7hEE o] QAU TR ol A= 24 o) R E F-5 A - HALE AlFst
L £ gttt £'85] universal screening= ©] ARl A] Sk o] f=, ARE7] Holl= Aol o
2} A 527t S7bolt 7 ARE 7] B A1 A 5 =7 ASHAL AFE | 7F B U TR A] 4SSt
7| wjZo]t}. ] =rol| A A|333t 3hal 7] ¥t universal screening HAF 70l A & 10114 A0FHS
3oz F5 AW HAS 3S w),1,000% F 1.3l Al probable FHE H7AH 4= Ql it

519 universal screening 4 AFS] A G448 Sek3] 5141 ik,

AP AHNA FHE| x| =
A0 AE O] FH x| 82 E = LDL-CS 130 ©|5} T 7] A x| ol A 50% o] At ZHAA 7] = A
ojch, & A% HHE A 2] 30% 0|9t SRS 79% 0| T F| AHES 5HF 200
To & ZheFel= AIAL S H & 7] 0 & A3ttt oFE X 5= 671 o) AAte S
St Fol = LDL-Co] Al€190 o) gol A, 7] Ad AT 7FE2 T gt 714 o] te] 9
3 QJIA7F QUL LDL-C 160 ©1/¢%1 73, = 271A] o]/de] 9% 1AL} /1AL LDL-C 130 )/
73 T 4 Qe A2 104 o)/de] AotZ Agtstar Utk 104 BTk Aofo A
FEREE Aot 02 1 &=t hoFHL} 10f] 44-83H= LDL-C 400 ©|/4Q1 A& =
= A B2 gho] 913 wff LDL-C 190 ©]/¢R1 73§ 104 n|ghol| A = 12 st
(Table 5).41 J 13} 0 7}A) 2 A2} %] & A= AE}EI o] Ch, heFHON A= 8104 2] %]
Al2Fe 4= et -2 uEtol A= 104 o] dellAj Tt A 7L 57 e of ik, @A 7H
B0l A A|Zol| A 37] € o]/ AHE-3EH, LDL-Co| JE Aol =EobA] ¢F2 st
ettt da] AFEE = 67HA] AEFEI0] BL5= Aoto| x| )-8 of Qlal, 8ol mhet
20%-30% “J &= LDL-C 2ot &7k QIohal B =] Qict, o} E 2 HEAERR I Al HEA B 2 X
1 87Fol| A 40%7HA], E4HEAEFER 50%7HA| LDL-CO] ZHAE| Tt B35 Ao} Zhxjol| A]
ElS Foiolal 413 ¥t o] i 235 Aol A, x| S A2 dgg o] o]

s Y3ut S7lo] WG %2 4 Aok Basigch 109 21
5

o
o

N
2
N
N
4
2
N
N
ul

PR W 1 L o [l o [ LT

1= rlo

N

T

ut

ot I
=22 ooy
I~ tg
o
xR
bl
N
)
o
m

)
it
>~
=
ofo
o

oo
oo
_\:.1
re, e
H >
o
I e
2

o, Aot A AEMRl HE Q] 0 2 ALgsh= S

40 2 7+ g 49t 8 42X monitoring W'H-2 d 11} 5L 5T} heFHS| 4%

Doro 4 o 2 @ 4> |
s
kl

N
e

N

(e}

Table 5. Treatment of hypercholesterolemia in children and adolescence

104 0] & 10| Ojgt
67N Ztel H2Eat uH, ALY SolE Ch3 ot 22 ZR0] 1. YU O Z oFFX| 2 E SFX| L, C2 9 A2 HMEtMoZ nefg.
1) LDL-C >190 mg/dL 1) hoFH, LDL-C 400 mg/dL, TG >500 mg/dL, MEHEe, AZE0|4=0| U= E2
9) LDL-C >160-189 mg/dL O| A Z7| e ztEst 7tE2 52 17HX| 0|4 ) ME&EE uH, AR 20| = LDL-C 2190 mg/dL O| MM ZAJIE & =7|
DABRIRt T2 971X 014 BSE IR} HuEs 15 £2171% 014 DAYIRt B2 97HK 0|4 FSE QIR
3) LDL-C »130-159 mg/dL O|ZHA{ 97}+X| O| & Q& QIX}t =2 17+X| O 4
D9FoIRIet 97kX] 014 B YRIRt T2 YNTel HyTH
20PEAH ORI EHE T ZX|E 2017 20PSAH o4 X HE S T=X|E 2017
LDL-C, low-density lipoprotein-cholesterol; hoFH, homozygous familial hypercholesterolemia; TG, triglyceride.
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o] 9112k 418 Fof) AbEtRITE. 1 9ol ZHE oA A o] Qrka A e o
MR SkA) = et o Aokt Bafoll A 9|48 u 1S o4 A W & Zlo] of
Ueh ] 8- BaalA BAhE 22 4 9l WS nhishs Zlo] Frha Az,
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o gt w47k FA4lo] A H A= 9ick. 2000 R\ sKIZE
978 9] proband EA&E0] BT QITh o] A5 ot 544
Zo] £7ogict.

R ED SusieLs| FH SEAY

Jo|x Bst 2| 27H4] A2 = 2guteke] AAA Rl FH @32 ntolslr|ojs 28
x| 3k Zio] Abdolt), el A] ool F-EAY AHA 7} 0] & (specificity) 5 H7HA] S0l
H”ﬂﬂﬂﬂde%%H%%%ﬂ%E%HﬂﬂﬁmE@gﬂﬂohaggﬁgi

L rot
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“EBJ'O]E” °]’ 4 v‘f‘.—@; = /\5" O]":"] IRE 7|H]'° 2 X1 X]E 7\] zlg_x.”O]-—]-_/;\_ A=
A& vtz AFd 2 MagsHA = ATt @5 22 woAl B4 wgdo] 2| A 5
3}5}3] oAb T wlj AQES SHE AL, o] F A F7HA] A7E X1 dYo] E| 1 Qo A& At =
< ) HA4= Simon Broome 7|20l WEtA] 5565 AT 1 7]F 2t o] 164 o] 4]
7d%-oll TC 290 W LDL-C190 21}H& 7|E L 2 F o, WA e 7| &2 o1t 2fo] 71 8l
t}. Simon Broome 7| .c_’ NS0l JUE Aol 1, 7] 7|2 WHsHAR bAE
o} 2 3okt 2 F 2RlE ol 555t S O]'—T'—Ss’l‘:]’ ZHAHE 7| FS TEotHEA &

loJukaak 7HE(R ﬁ)°ﬂ/\1 z10] AZFo] A FAIA Aol A FRdRol7F 2l ¢
definite B O] T}, WF-E 2 AFo| L} WZ AE| ELE T 7152 0] QlORIA]
71TE RHE5H= 79014 possible® 0 2 & FeHst 1 Utk & E 7]+ l% =017k &7

wh7HEE 2 4 o riE (@ s dsh ol AwE yolzt =2 49, 75 1
SR AHEES2 L A0 1 A7 RIS 2] @ ol £91°] LDL-co] 190 23}
Atk B3 12 7hE5 S Bl E7ks R Aol 1 5 FARRI (20009) At
1HP° 2 5}of, B219] LDL-CO] 225 o] /Fo| H Ed Mo} 75/d ©] itrl LFste] 5555t

rh: F
12
b
)
),
o
fu

o =
%'6‘-1'50

o= =
.9)c} o 7)ol isto] $x} 715 = 2 Gl B4l Wad 4 QoM Wl 582 st g
EP(Table 6). 3 555 g7 sto] EES =017] 8l Hlw A Zheet ST 255k
ATH B, A9 FAF A2 AAH 24, A 2] 42 724 A 47 55 35k 9L
o § 212 FAH A THE 9l om FRA7I AT gl H 97t 8] iRl - 172 913 Fo
B2 5} Qlek. o LT Bzt 55 3 A 7H| 7} 8 e dlo] wheh § A ke 7
il WOI , OFAL A T2 AJAFSHA| & Tt sAzt 4132 o Ash 21 713t
5ot obg Ak A USSR, B ol ool A ARE D 2, 27
@lﬂﬂqecm—ﬂx o, ol 53 Hlwa 47 558 4 lch
Table 6. Inclusion criteria for Korean Society of Lipid and Atherosclerosis FH registry (2015)
No. 7H&d DE2AHELS o|I™ A 2t (Simon Broome 7|&E)
1 1) Definite FH (Of2 & &4 3t 7HX|E oHEE )
.S AHE 7|E0 HOHM 2I0[Lt Y, O|xF KMo A 12| ZME0| A= ER
B. LDLR E¥0], familial defective apoB100, PCSK9O| ST A} 7|8t ZH It Q= AL
2) Possible FH (B2 AHIE 7|&S CHEStD Of2f 7| & & |4 ot 7HXIE ”._*#%* )
A ZHYSHESto| 7hE: O|XF AA F 504 0|2, LAt £ = 60M| O]2F
B. NEYAHZSEZEC 7HEY: &, O|Xt TN F TC 7|E S UESH= AHRO0| U= E2
2 10] SiEshs SRt B A SHESO| JHE20| AALE, EITH A LIO|7F 2R BB, 7tES| S AHIE X
ARt gls BREtE 2219| LDL-C 5190 mg/dLe! AP
3 7tEH &el0] E7hst E2 2219 LDL-C >225 mg/dL 21 B2
4 1,2,30] siigots exte| BR, WA, A, ZREE, Bl JX|
FH, familial hypercholesterolemia; LDL-C, low-density lipoprotein-cholesterol.
https://doi.org/10.12997/jla.2018.7.€9 23/33



KSoLA FH Symposium

Journal of
Lipid and
Atherosclerosis

https://e-jla.org

A 2712 9] 52 AF-S B (20181 2¢ 7|F), 20151 1220l A $Hx17} 525 o] 2, & 108
"89] proband”7}5-E=| 1 tt. 2015\ A|ZF FA] 127} 7] o] ZojojAts BAE e, 15
571 71¢o] #akE SER oY U 2] 7|2 of4] 55 a7} gl 2018'A 2ol 55 A
= ffsto] 3go] 1371 7]3o] F7H= o oJALE H6| AL IRB 59152 M Folth. 2oF
SHH 20159 550]F YA Al 550] Hohrt 22 550| n|std, 55 7|8 F7tstod
AR 2571 7] ¢ o2 Bl & o] o 5] 5E 575 7]tiskal Q. o] /1 A7} o] of A ]
7 oA 3 FH S E5ANY S AIY 2 AR E FHET J oz Bttt 2015 o] %
SEEA S AL o3k w4d ol e Fi=t], 2009 AFd ErAke] £ 1} fARSH FE] o]
o} g4 0 2 sotf| ZRbo|H, G2} H|go] Hhof] oF7t 3 ] x| ™, A 52 /R 497 i 7
F-o]t}. Definite®d 177, possibleq 377 ©| N1, T/d5H AR} 7F=H-2 60%, H+ LDL-C2

A SEAY Y
=

y
223 A =3I T} (Table 7). LDL-C 2|7} T A W2 21 2 A 8591 #HAto| A A AR5 25 &F
QA Eafol| A 2| 5 F A A FHAHE 427} ZoHE JFo 2 HRlct,

FRA: & THE2 A A2 o7& Zoldh FAM FAFste: 2015 AP A2t = A5

Ak o) B A1 & AL, o] Fr Aol = jHH F A1 &

g2 ATt 21 o] AFdo] 7l A

FAr2] ko] WRSHA| T ofl4to] Ix] ekal A m|nke) HASTE E 4 Q1= A= AY2S

A 5 o] 1o’ AR EA| ez A=

2t of = SHAlthE a4 o] the ol A

7] 2o IRB 5912 = o] U= A ofet. Tt A2 o2 Aol A, 3 o M &= 4

ol B2 Qe ¢ AHE F-foll ARto] S 4+ et @A 557185 242 Fff Fld],
ol & ot 2ol Yo A= Lol S Pt

Table 7. Clinical characteristics of enrolled probands

Variables Values (n=79)
Age (yr) 51.7 £14.5
Male (%) 34 (43)
CAD (%) 15 (20.0)
Family history of CAD or hypercholesterolemia (%) 47 (59.5)
Xanthoma 15 (20.0)
Body mass index (kg/m?) 24.2 +3.7
Laboratory values (mg/dL)
TC 299 + 44
TG 147 +79
HDL-C 52.6 £11.8
LDL-C 223 + 41
Definite:Possible 17:37

CAD, coronary artery disease; HDL-C, high-density lipoprotein-cholesterol; LDL-C, low-density lipoprotein-
cholesterol; TC, total cholesterol; TG, triglyceride.
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HE R F A Foll FAF0] Il O E EHFAEN 20 mgS H AL = AFFol o o2 H AL AL
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.
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Table 8. Cases of FH diagnosed with three different diagnostic criteria

Cases Proband Family history SB D M
M/46 Stabla angina; xanthoma(+); Father-xanthoma; sister-xanthoma, +/- +++ +/-
atorvastatin 20 mg; TC 244, LDL-C176  hypercholesterolemia; son-TC >300; daughter-normal

F/61 TC 286, LDL-C 207 Mother-Ml; Younger brother-TC >300 +++ + -

F/42 TC 274, LDL-C 212 Mother-sudden death at 55Y; maternal uncle-sudden +/- + -
death at 55Y; no siblings

F/28 TC 306, LDL-C 235 Grandfather-died by heart disease; father-CABG, +/- + +++
hypercholesterolemia

M/48 Xanthoma(+); TC 264, LDL-C 209 None +++ +++ -

F/67 TC 335, LDL-C 221 Mother-died by CVA at 81Y = + =

Number of diagnosed patients

2 6 1

FH, familial hypercholesterolemia; SB, Simon Broome; D, Dutch; M, MEDPED; TC, total cholesterol; LDL-C, low-density lipoprotein cholesterol; CABG, coronary
artery bypass graft; CVA, cerebrovascular accident.
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Table 9. European Atherosclerosis Society diagnostic criteria for hoFH (2014)

Component

1. Two disease-causing allele affecting 4 genes (LDLR, APOB, PCSK9, or LDLRAPT) or
2. LDL-C >500 mg/dL in adult plus xanthoma at <10 years old (genetic diagnosis preferred) or >300 mg/dL after treatment plus xanthoma at <10 years old
3. Cholesterol levels mentioned above plus genetic heFH of both parents

hoFH, homozygous familial hypercholesterolemia; LDL-C, low-density lipoprotein-choelserol; heFH, heterozygous familial hypercholesterolemia.
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Table 10. A case of FH patients with difficulty for achieving treatment target

M/53

Chief complaint

Past history

Family history

Physical findings

Laboratory values & treatment

Hypercholesterolemia for 10 years; stable angina

CABG for 3-vessel diseases 10 years ago; known LDLR mutation (+)
Parents: unknown; elder sister: TC >400; son: hypercholesterolemia
Xanthoma (+)

TC 421; TG 150; HDL-C 41; LDL-C 334 Atorvastatin 40 mg

TC 270; TG 151; HDL-C 37; LDL-C 202 Atorvastatin 80 mg

LDL-C 181 Atorvastatin 80 mg+ezetimibe 10 mg

LDL-C 169 Atorvastatin 80 mg+ezetimibe 10 mg+niacin 1g

LDL-C 160; pururitus Atorvastatin 80 mg+ezetimibe 10 mg+cholestyramine 4-8g

LDL-C 146-209

FH, familial hypercholesterolemia; CABG, coronary artery bypass graft; TC, total cholesterol; TG, triglyceride; HDL-C, high-density lipoprotein-cholesterol;

LDL-C, low-density lipoprotein-cholesterol.
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