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When Should Familial Hypercholesterolemia Be Suspected?:
A Case of Dyslipidemia in Young Patient without Coronary

Artery Disease

In Sun Ryou

Department of Family Medicine, Ewha Womans University Seoul Hospital, Seoul, Korea

Familial hypercholesterolemia (FH) is a genetic disease that is not well known or
diagnosed in Korea. This disease is associated with persistently high levels of low-
density lipoprotein cholesterol (LDL-C), which increase the risk of coronary artery
disease at a young age. Therefore, early diagnosis and treatment are important; how—
ever, there are no global consensus diagnostic criteria. In Korea, the Dutch Lipid Clin—
ic Network diagnostic criteria, and the Simon Broome diagnostic criteria were used
for diagnosis of FH according to the agreement announced at the Korean Society of
Lipid and Atherosclerosis (KSoLA) in 2022. Recently, the absence of coronary artery
calcification has been considered a good prognostic factor, even among patients with
very high LDL-C levels who are considered to be at high risk for atherosclerotic car-
diovascular disease. We describe throughout this paper the diagnosis and treatment

of FH in a young male without coronary artery calcification.

Keywords: Familial hypercholesterolemia, Low density lipoprotein cholesterol, Statin, Coronary artery
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Table 1. Dutch lipid clinic network diagnostic criteria for familial hypercholesterolemia

Criteria

Points

1) Family history

1st-degree relative with known premature (men <55 years; women <60 years) coronary or vascular disease, or 1

1st-degree relative with known LDL-C >95th percentile

1st-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
Patient with premature cerebral or peripheral vascular disease
3) Physical examination
Tendon xanthoma
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/d|)
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

~ o

- w U1

Choose only one score per group, the highest applicable, diagnosis is based on the total number of points

definite FH: 29 points
probable FH: 6—8 points
possible FH: 3—6 points

LDL-C, low-density lipoprotein cholesterol; CAD, coronary artery disease; LDLR, low—density lipoprotein receptior; APOB, the apolipoprotein B; PCSK9, proprotein

convertase subtilisin/kexin; FH, familial hypercholesterolemia.
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Table 2. Simon Broome diagnostic criteria for familial hypercholesterolemia

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/dI)
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; LDLR, low-density lipoprotein receptior; APOB, the apolipoprotein B; PCSK9, proprotein convertase subtilisin/kexin; MI,
myocardial infarction; TC, total cholesterol; LDL-C, low-density lipoprotein cholesterol.
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& (Costochondritis)22 £H Tt 5f TEXNE Aet 22 0| Q| Fig. 1. Pictured are two CT coronary calcium scoring demonstrating the
CI2 T2, 24212 QIOICt 7152 A NS HEISIS T5tst Al absence of c.alcification iln the right coronary art.ery (RCA), left main (LM)
and left anterior descending (LAD) coronary arteries.
St HE2 QlhiL oieL REe| 2Vt 7IES0| XEgse=
ol =8 £0[2t1 Y1 UULE S22 T ofX| EULH, =2 0] O] LDL-SHAHE dA 2UE BN, ZtX|LE 2|07 |LIOHH|
K| £ 2—-33|, AF 2—3YE M 0oL LY MEH 3536t (Creatine Kinase, CK)2| &2 BHEE K| QUL 0l0f, U= XE2=
SEHRACE J0iE |A[OF7|2 ofl, CH2 22 WE Al 2AESMO| Malst Mg
oAt UWE GAl 71 185.4 cm, MIE 77.5 kg, MEEKX|S 22.5 HIt517| floll CAC HE 2fQIol/|= ofRALt. 2kt= ofF X|= 24
kg/m’O2 H|Zt== FAO|UCE AR ZAL A SAZE0|Lt Ztatsre 2 5 MUsIdeH 130t ofEs &0 & %%6%9";&]'_ Clpiss
LADK] YU, HY S WA DS FEX0IRACt. 2RO ARt Lt LDL-ZAHIE =Xl= 217 mg/dIZ2 235|3f 247t A&t s
Sio ZHAL 21} LDL SHAHE £X= 402 mg/dI2 ERIE|0{(Table BT, &2t ot = ME & A(Alanine aminotransferase, ALT)7t
3), &Xte] AL Dutch lipid clinic network TIE 7|20 2|5tH 60 IU/LO2 MEE0 AXQ| 7H7|s 0|40| HEEACKTable 3).
Probable0 3{E5t1, Simon broome ZIT 7|Z0] 2JotH Possible e 288 9 U= BFAHE0|L 88 59 S Qiien, X
O siHotE= 7I5d =AY EESCE FF 2lHe & JUUCH = U0t ofe S22 =25 ol 22 29 8242 F 13, A%
SR A 20t Hatst Mg 96t LDLR, APOB, = PCSK9 S 1—2FM0| S35 ofUC SHAULCE Alliet SHesMA S5 A 4
O| QNAL ZHALR} ST WIIE 9|5t ZEW X STKCarotid sonogra- I s M3|at= BEEX| 200t CAC Hae 022 ZFEHU
phy) 2 ZHAS0 X2 CT HAKCT coronary angiogram)& #1156t CHFigure 1)
AOLL, IHHAMOI Kot = QlsH 47| HA= AlYSEK| ZotALE. SRRt 9] S0f, AP CAC H+E 2ot o O SRl o
StXt= AEE/O|MEIDIE S§ 1|(stat|n/ezet|m|be)0| Rosuv- =22 FABII 27118 = FX AAME Ao |2 stdeh, T 22y
astatin 20 mg/Ezetimibe 10 mgl2 4= x2S AlXfoiFCt. &t OlM Z|CH 2 AEME/OIFEDE SBMHE AFBSIRUS0= LDL-
2 F oIS W, AEE ABRE Qlot 2A=2E2 ARX| LU S AHE £X7t 100 mg/dl 0|22 S8 X|PE HAEKX] o
O, & ZAt 2ot LDL-SHAHE £Xl= 201 mg/dIZ 50% OM PCSK9 AR|KM2| AFZ2E 2otV | £ StULY.
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Table 3. Laboratory findings of patient at each visit

Date Reference range

2022.12.05 (outside) 2022.12.09 2023.01.06 2023.02.24 (outside)
BMI (kg/m?) 225 22.6
SBP (mmHg) 122 128
DBP (mmHg) 83 68
Hemoglobin (g/dl) 17.7 16.5 14.0—16.5(13.5—17.5)
WBC (x10°/uL) 6.71 7.42 4.0-10.0 (4.00—10.00)
Platelet (x10°/uL) 354 312 150—450 (130—400)
PT (INR) 0.96 0.9—1.20
aPTT (sec) 282 20.6—33.0
Total calcium (mg/dl) 10.5 9.8 8.2—10.5
Phophorus (mg/dl) 3.6 35 23—-45
FBS (mg/dl) 86 95 70—99
Hemoblobin Alc (%) 5.1 48 4.0—5.6 (£5.6)
Total cholesterol (mg/dl) 458 466 253 266 0—199 (<200)
Triglyceride (mg/dl) 86 120 56 86 —149 (<150)
HDL-cholesterol (mg/dl) 38.8 42 50 39 40—60 (40—60)
LDL-cholesterol (mg/dl) 402 402 201 217 —129 (<130)
Apo B (mg/dl) 162.6 60—140
Uric acid (mg/dl) 6.3 6 6.4 2.6—7.6(3.4-7.0)
BUN (mg/dl) 11.8 14 13 5—23(6.0—20.0)
Creatinine (mg/dl) 1.13 0.96 0.95 0.84—1.23(0.70 —1.30)
GFR (ml/min/1.73 m?) 78 109 110 >90 (>260)
AST (IU/L) 21 22 35 40 0—50 (<40)
ALT (IU/L) 24 24 30 60 0—50 (<40)
ALP (IU/L) 69 60 73 30—120 (40—130)
GGT (IU/L) 27 25 32 9—64 (13.0—60.0)
Total protein (g/dl) 774 7.9 76 6.5—8.3 (6.40—8.30)
Albumin (g/dl) 5.1 4.7 48 3.5—5.1(3.50—5.20)
Creatine Kinase (IU/L) 106 130 0.0—185 (39—308)
Total Bilirubin (mg/dl) 2.49 2.92 1.27 0.2-1.2(£1.20)
Direct Bilirubin (mg/dl) 0.27 0.17 0-0.4
TSH (ulU/ml) 1.49 (0.27—4.20)
free T4 (ng/dl) 1.72 (0.93—1.70)

Anti TPO antibody (IU/m!) 19

BMI, body mass index; SBP, systolic blood pressure; DBP, diastolic blood pressure; WBC, white blood count; PT, prothrombin time; aPTT, activated partial
thromboplastin time; FBS, fasting blood glucose: HDL, high—density lipoprotein: LDL, low-density lipoprotein; BUN, blood urea nitrogen; GFR, glomerular
filtration rate; AST, aspartate aminotransferase; ALT, alanine aminotransferase; ALP, alkaline phosphatase; GGT, gamma-glutamyl transpeptidase; TSH,
thyroid stimulating hormone; TPO, thyroid peroxidase.

o & 4 possiblel| oliEsh= 715d ISHAHSHS SAt2 HHY =

QLY.
= e 7154 ISYAHSHS 2Xpel T X|=0] 2ot A 715 IEYAHESHS2 |DLR, apoB SFXtQ| loss—of-func-
o=, 20224 SIEAASUHESIE S| 71EY ISHAHSES A tion SHHOILL PCSK9 REXI2| gain—of-function 0|0 Q|
PO LS =L 2tRte| R} X| 20 25t MZ7t 22|20l 2ot ol ReE= 2 R H¥(monogenic disease)0| 7+d &8t H
0 =3 &tAH= Dutch RITH7|E A probable, Simon Broome 7|& 0101 M ASIO|CH' St 7154 ISYAHEHS SEAY 2020
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Ol DutchLt Simon Broome 7|&22 definitelt probable@2 = =N NEYAHSHS S| o 45%0A CAC H4=7t 022 Lt
=& SA0IM TR HolY HRA= 50—64%2 HQI=H(0| EfCHs A0 QICHS 2|10 O =22 BHAM=0H M3|510 x|
= /158 1S AHSES0| HY RAXt= et A &2t OtL2F T (CAC HM===0)= 7I&54 IS AHEHSOE HLFLEE| T
= SRS FYUCEE LIEHE £ USS AN, RTIAH HolM & 0] =2 AR 5= AEFHE MOUIME Rt 0l X|Hek= 2
RO thet BAIZE2 SSHAHE 325 mg/dl, LDL SHAHE 225 = HOFUCE 3t ARNME TIEN TS AHSHIOZ Xtk
mg/dIZ LIEHICE® &, 7154 DS AHZSESOZ TITHE SiXtof &0 AEHEE AIEot U= BAES F 3.79 S0 8 #&st 4
A B REXC| SHHOPL LIEHLIX| g == el 2 5 & 1t CAC E==7t 021 XS0 Alet AFZ10] LMSER| 44, 2
Xte| 4R &=7| LDL-SHAHIE £=X|7t 402 mg/dIQ! A2z 0|2 = e A2 e A3i30t Qe ZR0IMEE Lot
0 HOf QEXIO| HIOIM EHH0|7} YUS ZO 2 =F5t 4 QIrt, HSICE E5E Multiethnic Study of Atherosclerosis (MESA)
75 IS AHESES 2Ate ol itdst e MSH0! AT0i 2|5HH LDL SAEE +X[7+ 190 mg/dl 0|4l gt 1X|
ol et /g AEYACEE MG HItoh| oLt = PT A A e UME By EMo| M35 FYE=(CAC bur-
2 LDL SHAHE +X|= Qloff M atdeto] L 20| =2 A den)0i| T2t 2| LIS M, CAC M7t 00! Z2E iR *2
OF KIMEXIE 7|2 EE MEACEE QRS AT S 5 AYBEISO| JHTE LIEHHQACL” JB2 715N DY AHZ
QU7| HHE0|CE? matA 2019 S8 XIZ0| QJotH 7154 D22 Al ST 2R platEst UM I E BItotl A X|=oH/|
EYE2 I Az MEeEee] D@ (high risk Q2 2FH QA= ¢, B TR 50| 7= MEXQI YHQIXIQL SHA &
Ch 8|0 &2 9, 5, 18y, 01X 2aa™ 7188 2 =2 A| SsUO| M35t H- = /i 1ok A0| RElg A= W2EC
YRS 52 2™ Q010] EXMotH =1 (very high risk) 22 S| RIS MZASIStS| B[Ot Ol5tH, 7tEN TEYAHZH
YTt BIKGIA ETt F, 715N DEYAHSES BT HEX S A9 K== A of8 89 AREHS AEotL, OIHEOE
AQRASE 7IEICHH MRS L /F=7HE S7tokA E £ F7Igt 20|z LDL SHAHE X7t SR =Z0otX| Zet 4%
Ch= Z40|C}. 0|2 SIEHEIGHS CAscade SCreening for Awareness PCSK9 YMNIE F7t&t 4S M5t QICk? O|AXol (DL 234
and DEtection of Familial Hypercholesterolemia (CASCADE HE SHX|= Aol =2 "R010| As 0= 7|
FH) Registry2] I A70l 2/5tH 1,90082] 715 U= AHE MX| CiH] 50%2| LDL S AHZ2| 44t LDL SHAHZ +XIE
3 XS B 20708 SO FX ZHETH A, MA| HeHEse 55 mg/dl O|StOZ2 QX|6t= 70| HIEH, FIIX7t 25 QUCHH
SHIE2 10021E1(100 person-yeand 2.21 AFZ10|AOLY, O A LDL S AEIE X SHE 70 mg/dl DIPCZ &1 oLt X2
St Feto| MAHHO0| UE SX0IA A0l S SHRIECE FA & oI XA Mot A2 Q- B2 7154 DFYAHSIZS 2A0IM
Z 7|7 SO AEeEete] 0| O =2 LIEH Z0tE BT LA SHX|0| ZE6HX| Zoh= 297t HOtM RAHMMO = | DL S AHZE
Y= 212} 4.57, 0.82). 5, 71EH TEAHSES SRt © 50% 0|42 ZAet DL SHAHE X 70 mg/dl 0|2, &2 LDL
Y RUAF Hold(monogenic)2! L7t THs {FTAH Hold(poly- SYAHZ 100 mg/dl D|PUO2 SEX|E 7| = it
genic)Q! AREL MATUESIOZ QIS AMUEO| &/ LIEfHTH= A S etXto] 42 LDL SYAHE X7t 402 mg/dIZ 0L =4
ZIP7F URACES B3| EAt| AL, 2019 K& K& Q5™ T2 o0z HYSMASO| JIEHO0|LE RTA HO|Q| 24 810|= 7154
AALUSE L LDL SHAHE X2 2B = 11937 0l= of IEYAHEFECE UHO| 7tsotR L, 2019 RE7H0[=2HI0)
ot FTAL HOIE2 Solgt 4= ATt OlotH A0 ST o] HOt W= M=X01 X|& Kot off
7158 ISYAHSEYES SXte 27| dllgadet ddol 1 0| QLE[AOLY HISHA0| 1, T, HASY Rsto| 7|23 2
0l SHESEXIZE M| 242 HIZC SAE2 =2 LDL SHAHIE AU HSHO| 71E0| iU AU M35t T 02 Ak
Ao dlHaEets Z8olk 27| ofH, Y5 =2 XE AN SRS LMol IFEET 58 AR KYEX| RLEE X9 X|
St 2f=(lipid lowering agent)2 Aot USOHE MRSt = ZHE LDL S2AHE 50% 0|49 ZALL LDL SYAHE +X|
H3i517| = BHCLS 0|2{5t 0|RIAOZ Ols 7IEA N2YAHZHE 100 mg/dl 0|2te 2 &t X|25 A|XISIXCt. 2Xt= Rosuvastatin
SEAOIIA 1A| K& Kot of=S ALZoHOF Sk=Al, 22 LDL Sl AH| 20 mg/ezetimibe10 mg F& LECZ AfF XS ARSI}, B
E9| 51 +X|E Y0tz Holi0f ot=XIZ dHot= A2 A ¢ 2 H LDL-C SHAEIE 4=Xl= 201 mg/dI2 7|XX| TiH] 50% O]
QO R5F0 2 F2bX A =Ct. o9 LA St HYUCL 2iXt= Het F & 3 20| LDL =
Z|Z20| oF HIEF A0 QlotH el =2 & 1,176T2| £354 7t AHE £X[7F 100 mg/dl 0|22 HOFX|X| 26FRALY,
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PCSK9 2HKl= LDL =8H|Q| ML ZoH0] 2t0{5k= PCSK9
CHAS AXSHo], M EMHO| LDL =&Vt & HO| EXHoI=S
oz Y SYAHEL UAE RLUSkE A=0IC Reduction
of LDL-C With PCSK9 Inhibition in Heterozygous Familial
Hypercholesterolemia Disorder Study-2 (RUTHERFORD-2)
A4l=, ARE 59 XE Mot 22 X=8 T U= 7I5d I=
HAHEHES At 329HE LI Z PCSK9 AHMK Q! HE2FE
(evolocumab)®| LDL S2AHE L4 SUE Sflst A0 25
0T} 2272 140 mg T, 40t 420 mg Fof=, 230tCt
A 140 mg T, 40T {9 420 mg FHTCZ Lhe 20

& 5| LDL ZAHZE X|9| HaE ZFoIUH, 7|MX|22H
LDL SYAHE $X| Btz @9zt tH| 25 13| T2 -59.2%
(95% confidential interval, 95% CI, -65.1 to -53.4), 4% 13|
E0Z2 -61.3% (95% CI, -69.0 to -53.6) g4t AUE EH
L+ Further Cardiovascular Outcomes Research with PCSK9
Inhibition in Subjects with Elevated Risk (FOURIER) ¢i#t=, &
AI—EDH?:!_QI»A‘I AI%:I_L,Péli}—E EH}O} O|APX|X|0:I% i‘_ I- 27 56 Eg%

A0=, 11 Zut tfl2=F s 230 ot Lot
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0
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OF 2 2|_5| XI‘I 43—7‘(}'@»
2 140 mg2 f UL EE= 4501 S 420 mgE At
IOt CHH| MFHAAL] UM 20| 15% ZdAst ME HAU
(hazard ratio, HR 0.85; 95% Cl, 0.79 t0 0.92), LDL S AHZ
58 mg/dl (95% Cl, 55 to 57) O ROIXl ZAnE HACL™ E3), 5t
=21 18185 LTS OFA[OIRIOIM Q] I RAIZIS QIS Of
AIOME o227 M-St KU THH| M A 2 9
0| 27% At At HACHHR 0.73; 95% Cl, 0.58 to 0.

OFO
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= &0 ?ﬁﬂd =@, 280‘1') &6 635'2;'2 o= of04 = D=0
A BEZt 22 R RS F0 ofl HEe A=(F/H 8.4HS FX)
HZ2FEE A5 ASeh 2tA1O] A/ HALZ0] OO0 ef=20 B
ERAC7} 22T YE Alget ZR0 Hl 23% d4et A= LE
S (HR 0.77; 95% CI, 0.60 to 0.99), IZEF Y| 7| F0H=E
oISt HALE A2 0|1M2 FOURIER 1719 2Atg YHES Xt}
K| 220t 71 Aol 2ot orgd ZHUAME =2[oHA| B2 2lE

2o

UM At7ts 8t PCSK9 A= IENSEES HE2F
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