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Research progress in diagnosis and treatment of familial hypercholesterolemia
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[ Abstract] Familial hypercholesterolemia ( FH) refers to a disease characterized by a significant increase in plasma low-density
lipoprotein cholesterol levels caused by genetic mutations. FH patients have clinical manifestations such as skin and tendon xanthoma or
corneal arch and may also experience cardiovascular involvement, even leading to acute myocardial infarction and other diseases in
severe cases. Therefore, early identification, diagnosis, and treatment of FH are particularly important. This article provides a review of
the molecular pathological basis of FH and the research progress in its diagnosis and treatment.
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SR M 15 R 3] B2 0104 ( familial hypercholesterol-
emia, FH) &4 fi 5L A 2748 5 R AR 3 B iR 8 1 2 1
(low-density lipoprotein receptor, LDL-R) il = 5} 45
P RE L, DT 3 S50 SR AL 285 B Al 2R 1 iE
fi (low-density lipoprotein cholesterol , LDL-C ) 7K}~
BIE RPN . FH R0 0 R 5 I R AE R, (H B %
BAEAFIIE IS, LDL-C KM T i, i &
B JUUBE B €0, 52 08 R IR A A A JBE 5 S5 E IR, 5
Jok ik AR A Al 2 0 1145 53 9 (atherosclerotic cardiovas-
cular disease, ASCVD) %) &R RMLA — M A\ BE B 3
Thim, e EE LS REE MO NUAEZE X FH ST
TN SRR L S AR SO AR
FH B2 W SAB)T BIRE T 9 A — £k, LU FH
F i A B AR AR | A i T

s EEA . 2022-07-21; B HHEA: 2022-11-29

1 FH 5o FrRiBEa

FH 734 25§ 52 15 4 5 JIE 1 i L AE (homozy-
gous familial hypercholesterolemia, HoFH ) FI 5 %Y
AT 0 PR 5 I 3] B I AE ( heterozygous familial
hypercholesterolemia, HeFH) *', HoFH J&—F 5= I
YN , IR 1/160 000 ~ 1/300 000, HoFH f& 3
2 ZRFIRIE R I AFAE R AL, JLF- AN )7 HA I W 2
FFITIREAYZ 14 . HeFH J2 55 WL Y SR BE PRI 0 2
—  EERAEFRN 17311, HeFH BFH NN 1 4 [
SENAAAE RAL 77 A — 2 HAT IR S5 FI D RE ) &2
PR 9T & B, LDL-R | F7 2 1 5 e il A 500
HZ 9 ( proprotein convertase subtilisin/kexin type 9,
PSK9) .#JJg # H B (apolipoprotein B, ApoB ) FIIL %
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FERG 8 H 52 /R 75 $ 25 F 1 (low-density lipoprotein
receptor adaptor protein 1, LDLRAP1) %5 3& K 5848 2>
SECFHY BRI S K 5 AR B Bl 2
W, ,LDL-R .PSK9 & ApoB .LDLRAP1 %5 ZA~3EHNE &
SRRBEHAREFBRR .

2 FH W2 Hf

WA FH 2 WrbsifE anfar 22 A8 B RIS Fn
e PESERRUE B3 TC A LDL-C /K F-3
EER FH M EE 2 WiE bRz —", IHAR L FH 1Y
LWHEFRAFE 2K LDL-C /K S8 BE AN A0 1M g
ST S R0 A G S R 2 AR K A (B2 Bk L
TR B F SIS AF ) LA & DNA Rl 4t iR
JHdERE P R A T A R B G R (a2 W SR T E I
A 20% ~30%1¥ FH B2 Rk L # am ) 3
R AT R FH 32 AL B2 W, &2 W FH ) & in
HE B ERNRZIGIRZES FH P B IF R &
RgeAs 20 ATBFFEXT 8 050 e 0o i 5 AT S A
Kl FH A 200 3. 5% Ak, bR FH
R R R A H X FH 6T B ARG AT i
A EEEPETT A (A IR 58 S0 L i N RESET T
SE [ i A ) GGG I A (6 e b BT R 0 A ) |
BB IR i A (AR P8 R o AT A7 ) SR PR e
i A (XA B A 35 DR 2R AR A7 A5 Y SE e 2, L RO
AR TR I ) 450

3 FH KR HABERS BT

BE — B2 W FH, g R 1T R R R
I MO U 97 25 2/ W 3l Ik oG e B Ak 2 2%
( European Society of Cardiology/European Arterioscle-
rosis Society, ESC/EAS) e A FH £33 119 LDL-C
KM H bR 4 LDL-C<70 mg/d1( 1. 8 mmol/L) , 44
JF ASCVD e hw A 7E > 1 4> 3 2 i 6 R & i il
LDL-C<55 mg/dl (1. 4 mmol/L) , X} T LDL-C 3£k
(BRI LDL-C &/ F R 50%

3.1 fhiTHHAY

by 772 24549308 3k BT 3-8 3 - 3 — P 3 G — Pkl
iy A 380 i BEHI AR A IR 5 0, HATA BIFFEIESE At
11225907 FH )L 224 HAT R, #2595
BRI RO A A AR . EAC/EAS R FH
BILTFHIR IR AT T S 25 AR 8~ 10 %7, HAfERE
1897 HAR A LDL-C<135 mg/dl, — 5 A 51 BIF 58 %F A
JLHERHPITF A2 7T S 25k 7 i J A R AT Kok
20 AERBETT, ¢ IR AR O I A8 P 1) A L
W B R Versmissen 2501 5 A B, B A
TT2E25 WA IR AR T il i sl A o

Lo A KR BATR 76%
3.2 FBE &R & 5

JAFL 5 R VAT S 7R 4T 22 A DAV AL A4 gt
WA LRI T 22 B oA e, ARIT A B IRYT
Afg LDL-C /KF TR 9. 9% ~18. 7% , ST 2:25%)
RAIRIT R AR SR T o 3, LT IGO0 Il 48
10 % XU, PRECISE-IVUS #fF 5% %& Bt , 5 i
FERAMTT S 253R 57 F EL , BTHE AR A T T 36 A4k 3T 22 A
AN R E BEAR FH B H 19 LDL-C /K-, HLUE Ik 3l
JkBEHRL IR TR 2 SR I PRI YT A A AR
MESCHL LDL-C $E H AR X A E- ST T 2 sk 422
MR EA R, HERH P RARM 2246,
3.3 PCSK9 %15

AT AR L Pl AL PR TR R 9 ( proprotein conver-
tase subtilisin/kexin type 9, PCSK9) fll il 5] 2 F T 5
KR FH B3 (EDE 3 ASCVD s A 3= 2 /G 16 X
RIEE ), ESC/EAS Femif5 i, X Fh 7T Ak 3y
2 A7 CL i FH B Kt 32 700 s s BE T A2 AT T 2R 259 1)
FH B, # LDL-C JaI7 5 R 15 H AR /K7, 47
i PCSK9 #0712 HAr, B4 & T 5 Fh
PCSKO 411 i 31, v PCSK9 B4 v B 470 1A i i 5
PCSK9 # H R4S &, 82> PCSK9 X} LDL-R HYRE
fift, NI 55 LDL-C ZEARFR i (3 B> w4 —
TN A 12 56 X8 FH 24 J&) PCSKO #4551 Y 1257 151)
HeFH S5 #7504, AP Al 150mg #1511
PCSKO #l31, AT i LDL-C 7KF F I 55% > ik
JEHBT L —F PCSK9 M5, v FHF=12 £ 1% FH
4 . Reeskamp A:L200 3k PCSK9 #1161 7 7F HeFH JL
W A ST, RIXT 10~ 17 %
AR BE Y HeFH JLEEJEAT 24 JEIYT FE AR AR 122 Pt
RITIE B LDL-C /K FE R T 38.3%,
3.4 EEMIK

FEVE T R X H A ¥ LA IR 2397 HoFH (1)
—LR 25, 18 IR R R AR = B H I s R B
BEPERHRIF, TR A0 P ApoB (A BRI 433 , TE
AR AT %% B B 2 1, T HS Jin LDL-C 119 42 B B,
FLAE 2012 45, 35 [ £ 5 A 24 1 Ry st A v % 55 At
YR T R , o T H A 48 /E IR T LDL-R 1)
TEPE, © 8 LDL-R TREGRJE HoFH A8 54 11 5 224
BGIr 28 . HAR—I04EXF 9 i HoFH i & 1)
WFIE KB, 725 LS T T 225903097 1 SE Al om
FH & 25 At R W] DR R IR B 25 1Y LDL-C ZKF, H
LDL-C 7K FAE 2555 26 JE RIS 52 Ji 3l 9 28 B4k
Iy 469% F11 38% %
3.5 CETP #i#I%!

JIH [ P T %% 32 25 1 ( cholesteryl ester transfer
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protein, CETP ) 28 B G rh E A A4 1, 2%
T RE & MH [F P P 5 i = R TR iR 2 1 1) ) 8L fe)
¥eiz, CETP Bk n] ¥ fH [ /o 5 A & % B2 Ik 2 A
('high-density lipoprotein cholesterol, HDL-C ) ¥4 iz &
LDL-C FIA% K% B 5 & H (very low-density lipopro-
tein cholesterol, VLDL-C) , X AEHF M =i A VLDL-C
32 % HDL-C, MM HDL-C 7K Anacetrapib
S ME— 52 B MUY G PRAFFE Y CETP 0 5510, BEAT: i K
IR, 5K Anacetrapib # AH E , Anacetrapib
ZLBRH HDL-C R RETE ™,
3.6 EERMKER

XF T HoFH fE 3 B T o I 0 A6 57 7
LT RIMER I HeFH B 1T 25 JE i £ 11 1 ¢
B EANADIE 12 6] FH B E TG K
BABE 25YG T, K BB LDL-C KPR T
50% ~70% ., JRE L3 CE Bt — R BRI, B UL
AN RSSO Ny Ay e i 2 o B AP I R 0T 00 3 YT 9%
F B St BLRF R ITAYT , I PR FH R 5 I s i

4 FH HIFREST

FH B T ARG 7 20 B AR AR 0 101 i
FEFEAR, 13 W AR 7 5 2l R OF A 5 W, A 9 191
HIEFR HoFH 825 A M IS PR TE AT R 5 JLR A
KR . SR, TR AE 5 B2 A e AT e
HVAR T, 45 B 1 2 U K By AR 3 ™ B
Kallapur %[33]%‘ 838 fil FH H & 175840 nl 748 i R
A AT, B E T RS LDL-C KF T
K 38% (04 AL T 2R I A5 R FE T3 3 0 i 3
TR, HEEDS 5 4R B HBUETS B4 Hgh
AR AEI RAE . AR APEIR YT 1A AR BT &
RERLZ | BB ARTENG R T2 4 Bl

5 FHHWERRTT

H T, FH AR R T 5 2 AL THRE B B,
FALHE B AH 595 BF ( adeno-associated virus, AVV) 4
B HE DR TR RIS 140 R ) o ) R 1] S A2 47
( clustered regularly interspersed short palindromic
pepeats , CRISPR) 2 KR YT . 7E FH H, AVV Ry 2%
TR N LDL-R 3 R 5% 48 AT 4N, 76 5% i 2o 72 o
AVV R AARB B 18] #E RS 117 74 2%, LDL-C /KPR
CRISPR HE R HEAT] LS B A DR 20 1 (A 9 8 A
{EKE CRISPR FAR BT FH 36T AI34L Tl PR AT Y
B, BT, Musunuru 557 6 F CRISPR 3 IR Y7
FH 58 4 3, CRISPR T 4 4 4 il i i 1
R PCSK9 RAZIEA, #if RNA 5],
B AN B TR 0 45 B HE DNA B, {ff DNA FL g%

B—N/NR B R AN, Mg 8 4~ H, PCSK9 Fil
LDL-C K25 FFE T 90% 1 60% 7 KT, 1% Fh
DTk RES N Tl R Rt — 05T,

6 NEERE

FH A I3 IE [ B KT 21 =, ASCVD 1Y
KRR T 5, 7 T 0] 5 252 O LA A8 45
o ERTIE AR P e = X% FH R 5 B K 04 B
WA, KRB TEINsE X FH & 1 2, iF
— TR FH BE AL, MR R R R
LW FIATT, DIBGEERR TR
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