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[(HZE] BE ZFGEMEeREERMAE (FH) & —FE @i () BrEmam, 2™ 5 & In i E,
L35 A0 %% B AR 2 I [ i ( LDL-C ) KPR ki, 30 43 £ e A sl Ik ok Ao R P e o L 757 0 XU ) o 348, .
KBRS 3236007 vl G B IOAE TS . BB 7 v JE [ I R 3 PP A FHL, 4R OB A FH B9 I R
M. B, FiE 2023 4F 7—12 A 98RBT RN RS IR S5 B BE o i A7 ot BN B BRI 5 AN X HAE ok
LDL-C = 4.90 mmol/L J-52 3% BRI 3 i) o IE [ B IUAE SR 3 164 6, #R4E LDL-C ACER USRI, 43 Q1 41 (4.90
mmol/L. < LDL-C<5.10 mmol/L, n=43) . 02 A (5.10 mmol/L. < LDL-C<5.32 mmol/L, n=40) . Q3 A (5.32 mmol/L
< LDL-C<5.67 mmol/L, n=41) . Q4 21 (5.67 mmol/L < LDL-C<11.06 mmol/L, n=40) . W8 HLL R FIs i &
R, SR LYy IR R L R 164 4], AR S8 HIBeF R 39.02% (64/164) , 21.95% (36/164) HEH
REAEMRTIFENGRZY, Q1~Q4 413 MR RE (TC) . LDL-C b, 2S5 (P<0.05) o K mFEIREIGA,
VIR RIS 2 . IRIEMARES, Q4 dUA7 | BE A FR T O ZEH o Q1~Q4 4R 35 17 22 i PR 0T I 2% A 1 11
g3 BEMRLFH IWHILES, 2ZRA G L (P<0.05) o 4 8E BRI Y F2ER 012 FH, FH BRI 2k L3R
14.6% (24/164 ) , HoP RS IR E 2K (LDLR ) 2855 11.0% (18/164 ) , #JE&E 1 B (ApoB) 4855 3.1% (5/164 ) ,
FIE AL A B R 9 (PCSK9) 7854 0.6% (1/164) o Q1~Q4 41 FH JEPRIASFAG IR | o . Al feso . 24&
ST LDLR il edR, 225 A 500# 0 (P<0.05) o 25421808 H P 5 YR 45 e SR BERL FH K HAt S % 1
BEACHE R, SEL FH K ARSI A S JE AR 5Ky 70.12% (115/164) , Q1~Q4 £H R P R B4 L b e, 257
TG HFE X (P>0.05) o &1t X AR BB LDL-C = 4.9 mmol/L fEE T, FH IEHAFREigw, [}
HAb s RV CEAErE ) MRS g, fErkIX )\%‘%‘?%Eﬂl@mﬁ B A FH A SRR SCRE.
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[ Abstract ] Background Familial hypercholesterolemia (FH) is an autosomal dominant inherited disorder
characterized by severe hypercholesterolemia and significantly elevated levels of serum low—density lipoprotein cholesterol
(LDL-C ) . Patients with FH are at an increased risk of premature atherosclerotic cardiovascular disease, and early detection

and treatment can improve their survival rates. Objective This study aims to explore the clinical value and significance of
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screening for FH among patients with hypercholesterolemia in community populations. Methods During the period from July to
December 2023, a total of 164 patients diagnosed with hyperlipidemia and exhibiting LDL-C levels = 4.90 mmol/L underwent
gene sequencing at Department of Cardiology, the Affiliated Suzhou Hospital of Nanjing Medical University and its 5 community
health centers within the medical alliance. Based on quartile intervals of LDL-C levels, the patients were stratified into four
groups: Q1 group ( LDL-C < 5.10 mmol/L, n=43) , Q2 group (5.10 mmol/LL < LDL-C < 5.32 mmol/L., n=40) , Q3 group
(5.32 mmol/l. < LDL-C < 5.67 mmol/L., n=41) , and Q4 group (LDL-C = 5.67 mmol/L,, n=40) . Baseline data and
laboratory test results of the patients were collected. Results A total of 164 patients with hypercholesterolemia were included,
with a prevalence of awareness of dyslipidemia at 39.02% (64/164 ) , and 21.95% (36/164 ) of the patients had previously
taken lipid-lowering medications. The comparison of total cholesterol (TC ) and LDL-C among Q1 to Q4 groups showed
statistically significant differences ( P<0.05) . Physical examinations of the patients in all groups revealed no tendon xanthomas
or corneal arcus, but one case in Q4 had a family history of premature coronary heart disease. The comparison of Dutch Clinical
Lipid Network criteria scores and the proportion of suspected FH among Q1 to Q4 groups showed statistically significant differences
(P<0.05) . The main results of genetic sequencing in all groups were the diagnosis of FH, with a detection rate of FH gene
mutations at 14.6% (24/164 ) , including LDL receptor ( LDLR ) mutations accounting for 11.0% ( 18/164) , apolipoprotein B
( ApoB ) mutations accounting for 3.1% (5/164) , and proprotein convertase subtilisin/kexin type 9 ( PCSK9 ) mutations
accounting for 0.6% ( 1/164) . The comparison of FH gene mutation detection rates, pathogenic, likely pathogenic,
heterozygous genotypes, and LDLR proportions among Q1 to Q4 groups showed statistically significant differences ( P<0.05) .
The secondary results of genetic sequencing, defined as suspected FF'H and other primary lipid metabolism abnormalities, showed
a mutation rate of 70.12% ( 115/164 ) . The comparison of secondary results of genetic sequencing among Q1 to Q4 groups showed
no statistically significant differences ( P>0.05) . Conclusion In community populations with hypercholesterolemia and LDL-C
= 4.9 mmol/L, the rate of FH gene mutations is relatively high, and the rate of other primary ( genetic ) lipid metabolism

gene mutations is also high. Screening for FH among patients with hypercholesterolemia in community populations has significant

clinical importance and value.
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1.1 #MRITH

TEHE 2023 4 7—12 7R 5t BE R 22 F & 75 M B2
Bt ST BRI (IR T 9 DX R el e X TR iR 55 vh
Oy IR X T AL X AR RS ol . RN T i
X EAFERE K TAEMRSS e« IR T i 95 XA A 4 X AR
B35 Hhots © JR T I 5 DX s A X AR AR S5 Rt 5 4L
X TA L) #0128 m AR IUAE 235 1 480 B IFFR X4 .
GIAARE: (1) JR& % & IH [ R fAE, LDL-C = 4.90
mmol/L. (190 mg/dL) ; (2) REBRMRIF A A E A
A (3) RIEEAT NGS K, HEBRARAE: (1) T,
fili B AEE AR AR, BRI (2)
Ak &k IR B RE s (3) PIHARIE S5 AN
HS AN .

B 449 A LDL-C = 4.90 mmol/L Jf H [ J& #% 2
NGS5 Jil 5 PRI 3 BTG 4 1 e AL 1 e ol i R 7 164
i, #4E LDL-C KPRy s i fmie, 702 Q1 4 (4.90
mmol/l. < LDL-C<5.10 mmol/L, n=43) . Q2 #H (5.10
LDL-C<5.32 mmol/L, n=40) . Q3 4] (5.32
LDL-C<5.67 mmol/L., n=41) . Q4 4 (5.67

mmol/L. <
<

mmol/L
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mmol/L, < LDL-C<11.06 mmol/L, n=40) .

ENG A PN i N D e T (e P AR R % 1
HE ((EPEH A5, K-2022-142-HO1 ) , BH B
TR
1.2 HRFE
1.2.1  IGRGERL i 70 ) R G R IR R R
ARG . MRS, BMIL mE . BRI . SR ILAE |
RFEARZY | SR (bR R s R O R s )
Mz E S (R I AR G BRI KR
Ja ), FHUEA R A LS S RS O
122 SEEERA . BESE 8 h 5 REFIKIN 4 mL,
K4 A sh AR S AR D bR, A5G BRE R (TC) |
SWEH W (TG) | mEEIR & AMEE (HDL-C) |
LDL-C. IfiFE . WLEF. JRIR . WRIRZE LR (ALT) |
REBIRAILL RN (AST)

123 FEE X ZokRE RYE (ACMG #7432
PRUE SRR ) N, LA R £ AABUR AR, 2
Fom i EEFEE, HS BRI EEYE >99%.

A BEEUG & AR HE 2015 4EAY ACMG FE [R5 S fifp s
Pl AR AN TS /B R 4K, L A8 S A 24K
HEOR ISR, HF B R PT R >90% .

T 22 R NG 4% ( DLCN) FRifETE4 L3R 1, 4
{H >8 43 12 FH, 6~8 73} FH AIREPE R, 3~5 70K
Al BERY FH,

1.3 HitFEA%

K SPSS 25.0 Ge itk Akt AT 8 s . AR A IE
BOARITHEERILL (x+s) Fmn, 2408 AR 3
HE T Z00 AFEIES AT RYERIL M (P,
Pis) , AL FCECR R AARGs THECROR LR 50M A%
FeEoR, ARHECSRA KK, Ll P<0.05 N EFH
Giil=E X,

2 #R

21 BHBERAEZEMEER

LA v N R AUAE SR 2 164 6], LIRS 85 TIE SR
4 39.02% (64/164) o Q1~Q4 4 B F AW . 5. B
e MRFEARZY . BMI, TG, HDL-C. Ifih%. WUEF. JR
2. ALT. AST lb#, ZRTLgqi2EE L (P>0.05) ;
Q1~Q4 & TC. LDL-C L%, ZRAS ¥ = X
(P<0.05) , W% 2,
2.2 FBABEEEKLEN DLCN FREESD L

A R AR R A Y & B 208 L IR A S
Q4 A7 1 1) 23 B Ltk A R IR, HAC
5 51 % b RS kit 52 B2 W™ S e e, 24
bR Sk ATRITY . SFEEERI A2 WA FH, B
2ANFERGL S AR, Hi 1 AL A 2 %€ 4F (LDLR )
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55 R I PRGN 25 SR — 2

Q1~Q4 35 DLCN 4. Sl FH Lufitbde, 2
SAGEE L (P<0.05) 5 #1i2 FH LR, 5%
TG i=E L (P>0.05) , W3,

R 2GRN B 28R
Table 1 The Dutch Lipid Clinical Network ( DLCN) criteria for FH

diagnosis

i H IHEC )

K
—oRIEA R (B <55 %, aitk <60 %) 1

CRAP IR RMEBIREE , — R i LDL-C K Pt
N 95% Tl hR

—GRIRATRE B ZIR AN/ SRR S 2

ZAERSFIE IR IE, <18 % —243E @ Il LDL-C 7K P48
i NBE 95% A {E R

e PR 52
BETEOR (B <55 %, &tk <60 %) 2
R i BRI AR B <55 %, Lotk <60 %) 1
USRS
NRHEMES (<45 %)
1fil. LDL-C 7K3F
>8.5 mmol/L ( >325 mg/dL) 8
6.5~8.4 mmol/L. (251~325 mg/dL ) 5
3
1

~

5.0~6.4 mmol/L ( 191~250 mg/dL )
4.0~4.9 mmol/L ( 155~190 mg/dL )

43 F i AL 2 SC 5 (DNA 43 87 ) 7€ LDLR. ApoB ik
PCSK9 SEPH I & U 28748
1. LDL-C= (R EASE AN FEEE, LDLR= (X% IR E 24k,
ApoB=ZEE M B, PCSK9= &k LB SRR % 9,

8

23 RABEEERNFEELERILE

AL R SR Y =S 2 FH, FH SERAR
SR R 14.6% (24/164 ) , Hifp LDLR 22 55 11.0%
(18/164) , #ARE B (ApoB) 2854 3.19% (5/164) ,
W& A 5% AL A R K 9 (PCSK9) 78 5+ 15 0.6%
(1/164) o Q1~Q4 41 FH JEH AR 54 H R 23 510 4.7%
(2/43) . 10.0% (4/40) | 4.9% (2/41) | 40.0% ( 16/40 ) ,
ERAGIFE N (x’=27.844, P<0.001) .

Q1~Q4 2 B H H . vIREECH . 24 & 5E AL
LDLR bl bds, ZRAFITE L (P<0.05) , 44
BHLA LA ApoB. PCSK9. LDLR #74%%& 1 1 (LDL
receptor adaptor protein 1, LDLRAP1 ) J& R AR 5 L 9] L 552
FERIGFE Y (P>0.05) , W4,

24 BRABEEERNFERELERLE

21 A2 AR FE PRIy U B R e SO B FH S
fib s e PERR AR S, AL FH KAt iR 435 A DG 2k
RIAE 53K 70.12% (115/164) o Q1~Q4 ZH IR AR 57 2%
LDLR. LDLRAPI, PCSK9. ApoB. —®E& IR 45 & 5%
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£ 2 Q1~Q4 4B H T OB LS,
Table 2 Comparison of baseline data in groups Q1 to Q4
an g 0 A — i ARG S e BMI TC
=R R =i 8 Il LB (%) ] (kg/m®) (' mmol/L, )
Q141 43 60.6 £ 11.2 8/35 18 (41.9) 2(4.7) 15 (34.9) 9 (20.9) 24.0+3.8 7.0+£04
Q24 40 59.5+£10.3 4/36 20 (50.0) 6 (15.0) 18 (45.0) 10 (25.0) 262+ 11.1 72+0.3
Q3 41 41 62.1 £8.5 12/29 17 (425) 3(73) 12 (29.3) 8 (19.5) 252 +45 75+03
Q4 4 40 56.9 £ 13.1 10/30 11 (27.5) 1(25) 19 (47.5) 9(225) 246 £6.4 87+1.3
F(Ox) 1.635 5.183" 4357 5.047° 3.758" 0.393" 1.738 48.574
P1H 0.183 0.159 0.225 0.168 0.289 0.942 0.161 0.001
g5 TG LDL-C HDL-C I JILRF PRI ALT AST
( mmol/L ) (mmol/L) (mmol/L) (mmol/L) ( pwmol/L) ( wmol/L) (u/L) (U/L)
Q141 19+1.1 4.99 + 0.06 1.6+0.3 58=+1.1 60.4 + 14.7 318.9 £65.2 32.4+34.1 289+214
Q2 41 26+24 5.21 £ 0.06 1.5+03 6.4 +2.6 64.8 +37.9 3432 +67.1 294 +25.1 23.4+114
Q341 2.0+09 5.51+0.11 1.6+0.3 63+1.8 60.7 + 16.1 331.9+67.3 31.4+26.0 247+ 15.6
Q4 41 1.9+0.8 6.47 +0.98 1.5+£0.3 5.7+0.9 60.3 + 14.1 320.4 +£96.4 253+ 13.0 22.0+8.1
F (x>l 1.818 70.470 0.533 1.189 0.323 0.814 0.499 1.382
P 0.146 <0.001 0.660 0.317 0.809 0.488 0.684 0.251

He N X EH; TC= MARREEE, TG= =BtHh, HDL-C= @& EISE AIRERE, ALT= WEME I, AST= RAAMREILE N,

F£3 Q1~Q4 4l DLON bRiflP/r45 R ILEL
Table 3 Comparison of the results of DLCN standard scores in Q1-Q4

groups

DLCN Fpeif  DLCN AR [ ) (%) ]

Vol BB 5y (M (P, #3i8 FH(DLCN & FH( DLCN
Pis) s SF1 R4 S84F)  WEAME343)
Q14 43 2(1, 3) 0 22 (51.2)
Q0241 40  3(3, 3) 0 40 (100.0)
Q34 41 3(3,3) 0 41 (100.0)
Q4 41 40  4(3,5) 2(50) 40 (100.0)
x> (H) 1§ 28.698" 5.721 67.771
P{H <0.001 0.126 <0.001

fE: "4 H{H; DLCN= 7 2GR M ZEARE, FH= S o IR [
IM4E o

BHEAGCEBFEMR 5P (ABCGS) . =BERIRT
EEEE T GBAEER R 8 ik (ABCGS) . HiAth
IR T B e, 2R TGEITFEL (P>0.05) ,
s,

3 e

FH & — ™ 50 o B E AL, AR DA AR st Ak
F 5 LDL-C /K P B # R, 8L R & 4 ASCVD,
{ELFE HE 90 BB 4 K 22500 FH RIS F2 W KA IR VAT T
K2 BE K B i FH 2 W% <1% * . % LDL-C &
ASCVD & MR ER, Sotimtrim=Eds Bor,
{5 LDL-C IiLfE s R B2 LI, = 18 % WidE
A LDL-C = 4.1 mmo/L [ FL 4R 8.0%, {H BSAF A X L
NG S B IBERAU R 16.1% ) . HET FH 2809 77,
FEA P ETA | S A AT A . X A

N R385 5 0 IR~ B g AR 8 A P A %
AHNBE, e B AR 3 il 1 O A PPAl FH B
THOLARIBI R E R o (G e A [ I A A 512
HPELFEIGR) O BRI R R T IR e
PEfiifr, — BB FH B, RATREIT AN X FH B
—YCRIR GO A . PP A R P R
FIBY FH Gt 25753, (H 3R AN BE & P45 K 240 FH
g U, TR IR, AR i A O A
5 a1 kA (reverse cascade screening, RCS) 4%
B, EILET DETR AR FH, SRR AL
B R RIR AT A, (ESOR T A st A —
4 (s LIV R IV S LT S o WD/ PN R S
AE N FH B, S H7E ASCVD FF T, 5ZAHR,
RCS AT 108 1o 25 ik 1 b A3 P L T e s A 1R ] 75 2
A FH, SR Im AR AR 5545 B TAE4L (USPSTF ) &3,
BB AT S RIESE R PP X JLEE AT D AR TAT:
g Begems (A48 FH ) HRLH A i A 3P4, HAb gs
G AL LW, Jf BLay BV E IR B RLRAR T e
FIRKEERIFEIE, RIS EENR 250 LA AR R
ARG, 8 FH B F SRR AL T A
I, HAERAE SRR T, SCER (R
B AT HEVE RN DAL S ) (HIPPA ) 281 DA fRE Ll A
515 SRR AT MR AR D RCS AV fERERT
M ARBIR R  EO R OB A AS A
X =GB e N B 2 AL X A IS5 2 WA s E [
BEIMAE . LDL-C = 4.9 mmol/L (11 3# K F DLCN #xifi:LA
Lo NGS A iiis, Ay % JCH WA FA IS . Bk /
R, REZHEE T B R0 MR ZEE, G
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x4 BYIEFNFEESRE [6] (%) ]
Table 4 Comparison of main results of gene sequencing
H FH HE K725 5
il P o eSS A = alify LDLR ApoB %Iﬂydl:csm LDLRAPI1
Q141 43 1(23) 1(23) 2(47) 0 1(23) 1(23) 0 0
Q241 40 3(75) 1(25) 4 (10.0) 0 4 (10.0) 0 0 0
Q3 41 41 2(49) 0 2(49) 0 0 2(49) 0 0
Q44 40 10 (25.0) 6 (15.0) 16 (40.0) 0 13 (32.5) 2(5.0) 1(25) 0
X’ 18 13.079 11.262 27.844 27.538 3.388 2.841
PAi 0.004 0.010 <0.001 <0.001 0.336 0.417
E: LDLRAP1= R BRI Z R T 1.
RS OSHAFEPMFREGR R 6] (%) ]
Table 5 Comparison of secondary results of gene sequencing
Ul B FEIN AR 5 LDLR LDLRAP1 PCSK9 ApoB ABCG5 ABCGS8 HAb LA
Ql4 43 32 (74.4) 2(4.7) 0 1(23) 7 (163) 2(4.7) 2(4.7) 18 (41.9)
Q24 40 27 (67.5) 1(25) 0 3(75) 3(75) 2 (5.0) 1(25) 17 (42.5)
Q3 41 41 31 (75.6) 2(49) 0 1(24) 3(73) 5(122) 3(73) 17 (41.4)
Q4 4 40 25 (62.5) 0 1(25) 2 (5.0) 2 (5.0) 2 (5.0) 1(25) 17 (425)
X 1H 2.209 3.238 2.841 1.759 3.475 2.343 1.505 0.013
PAE 0.530 0.356 0.417 0.624 0.324 0.504 0.681 1.000

TE: ABCGS= =R 4 A2 G BMF NG 5 ik, ABCGS= ZHiMIR 4 421 G MM L 8 bk, WL LDLR,

ApoB. PCSK9, LDLRAP1 55 FEZ45 Frr It RZe A7 R ]

SRR 39.02% , 1UH 21.95% Y 55 BEAE IR ARG
624, BENN %5 ") JF Jg i — i J4 2k [X i A RERFSY
RN, X AR AR 137 ARTRES & FL 1 4 FH,
I TREEMGE FH 445 PR A% 3, JF HAEDI
s ATRERY FH BB, (UF 48% RUBRE 2 THbiT 252
YIasy o L ASBIRSE Y 32 AR L RN I 24 191 58
FETE FH ZERAE 5, 330 J 3 R B AR DL I PR A2 i A
R A2 LA, FH REFAR SR RN 14.6% (24/164)
Hrp LDLR 28 5% 5 11.0% (18/164) , LDLR & A i F
19 SR P13.2 {75 ApoB A85E 5 3.1% (5/164) , fif
T2 S YLk P24.1 fii; PCSK9 2555 0.6% (1/164) ,
T 159k P32.3 i, HATAIAR FH B0 2 K4
$5 3 WAL 3L (LDLR. ApoB. PCSK9) 5 14
Bkt L 3L (LDLRAPL ) , AHF5E 32 358 5L I3 iy
SR G5

FH 2 W £ 250 Ak RIZ W fSE RS Wy, RS
2 Wi g A A J& FH 2 WA G br i, (H 92 W 2 )
AW S B, HETE PR L% —0 FH
Wb, 2EKE 2 WibREA DLCN FRifE. Simon
Broome HRUESE, DLCN FrifEN KT 12, B3R EHE
BOf A G — 1 FH 2 Wibsife 0 o AW 4E R BoR,
TERIESZ it 27 L 5P T R H DLON frifEi2 i,
Q4 21 (LDL-C = 5.67 mmol/L ) F e JIH [/ 1fi 5 £ 35
FH 8 2 % 4 5.0% (2/40) , LDL-C<5.67 mmol/L f4

BFRIC FH #1121 NGS it 45 5K, FH B2,
Q1 4 K 4.7%, Q2 4 H 10.0%, Q3 20K 4.9%, Q4 41
M 40.0%, —EFERE L HER AT XONBELE AL R RS Y
THIE T R H DLON PEAMFRUEZ I FH A7 7 — 2 Je PR
254 NGS T2 ] LI AN FH 12 Wi %, HENDY 4§ 7' 3T
£l T 9216 20 % 1 35 2 WA N FH O3 A% i 25 1) i AR
Mzs, W R IR SR AL T A iT LIPS R iZ R . [
R0 M AR I Z R, AR M1 S AR L, B
R AL T A 5 G AG IR HE I AN AT ARES , $RTE
T T ZEE— 2 W78 PPt A X v JIE [ P L AR 7
FH B SARL2E o

A 1 G 1 v I [ B2 L AE ( heterozygous familial
hypercholesterolaemia, HeFH ) 2% WLAG S AG A QI 2L
Z—, &HX] HeFH B2 WiRNAI TR 2 o AFFE
A 12 24 9] FH B8 HeFH, 1 X558 A B FH
AR Y RO R S 5 T A SOk B, 5 BENN
i U1 ph o ek IX 58 A RERT 045 AL, FH SR A0 ]
ﬁy‘j HeFH *ﬂé@é¥%ﬁ%ﬁfﬁﬂﬁﬁﬂﬂﬁ (homozygous
familial hypercholesterolemia, HoFH ). BAELETH
P e I T R I R R 2% A - S0 2 e JIE T e o i
4 FhAA, Ll HeFH A2 UL, WF5E R HeFH B EfE—
e B B9 AS H Z N 1/250~1/200, HoFH H R R 24N
1/300 000~1/160 000, ARZGYTHY HeFH &, 55 % (5
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