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[ Abstract] Objective To explore the effect of early application of proprotein convertase subtilisin/
kexin type 9 (PCSK9) inhibitor on atherosclerotic plaques in patients with arteriosclerosis obliterans (ASO) of the
lower extremities who underwent percutaneous transluminal angioplasty (PTA). Methods A total of 100 patients,

who were diagnosed with ASO (femoropopliteal segment) and underwent PTA in Tianjin Union Medical Center from
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December 2022 to December 2024, were included. According to the principle of random grouping, they were divided
into the control group (52 cases, treated with atorvastatin) and the experimental group (48 cases, treated with PCSK9
inhibitor combined with atorvastatin). After 1 month, 6 months and 12 months of treatment, the clinical efficacy
of the two groups of patients was compared and analyzed, including lipid profile indicators, mainly triglyceride
(TG), total cholesterol (TC), low—density lipoprotein cholesterol (LDLc) and lipoprotein (a) (Lp(a)); inflammatory
factor indicators, mainly high—sensitivity C—reactive protein (hs—CRP), tumor necrosis factor— a (TNF- ) and
interleukin—6 (IL-6); and vascular function—related indicators, mainly ankle brachial index (ABI), the minimum
diameter of the target blood vessel, and peak systolic velocity (PSV). Results After treatment, the levels of TG,
TC, LDLc and Lp(a) in the experimental group were significantly lower than those in the control group (P<0.05).
Similarly, the levels of hs—CRP, TNF- o and IL—6 in the experimental group were also significantly lower than those
in the control group (P<0.05). In addition, the ABI value of the experimental group after treatment was significantly
higher than that of the control group (P<0.05). In terms of vascular ultrasound-related indicators, the PSV of the
experimental group after treatment was significantly lower than that of the control group, the minimum lumen diameter
was larger than that of the control group, and these differences were statistically significant (P<0.05). Conclusion
The combined application of PCSK9 inhibitor in ASO patients can effectively inhibit the progression of plaques, and

reduce the expression of inflammatory factors, thereby reduce the risk of postoperative vascular restenosis in ASO

patients and improve the long—term patency rate of blood vessels, which has important clinical promotion value.

[ Keywords] Lower extremity arteriosclerosis obliterans; Lower extremity atherosclerotic plaques;

Inflammatory markers; PCSK9 inhibitors
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war [ (%) ] 35 (67.3) 32 (66.7) 7 =0.005 0.946
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Te (X+s, mmol/L) 4.45+0.96 4.68 + 1.04 t=-0.750 0.456
LDLc (X+s, mmol/L) 2.86 +0.81 3.08 +0.79 t=-1.070 0.286
Lp-a [M(Q,, O;), pg/lL] 47.50 (20.25, 74.25) 31.50 (18.00, 78.25) U=-0.563 0.574
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TG [M (Q,, Oy) , mmolL ] 222 (1.52, 3.08) 1.41 (1.01, 1.76) U=-5.199 <0.001
Te [M(Q, Qy) , mmol/L ] 3.74 (2.83, 4.65) 243 (198, 2.97) U=-5516 <0.001
LDLe [M (Q,, O;) , mmol/L] 123 (0.81, 1.82) 0.99 (0.72, 1.27) U=-2.149 0.032
Lp-a (X+s, pg/L) 4123 +27.77 37.04 £24.90 £=0.520 0.603
Hs—CRP (X=s, pg/L) 3.74 +4.56 2.65+2.15 t=1.810 0.074
TNF-a (¥=+s, pg/lL) 7.79 £5.03 5.32£3.59 £=2.280 0.025
-6 (X+s, pg/l) 7.88 £3.94 6.12 £3.41 £=0.650 0.516
ABI [M (Q,, O;) ] 0.86 (0.82, 0.90) 0.95 (091, 1.07) U=-8.104 <0.001
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FHIE XIARAL (n=52) SEHRA (n=48) /U H Py
TG [M(Q,, O;) , mmol/L ] 1.31 (0.85, 2.14) 1.12 (0.79, 1.45) U=-1.939 0.053
Te (X+5, mmol/L) 3.81+1.02 2.64+1.04 1 =6.280 <0.001
LDLe [M (Q,, O;) , mmol/L ] 229 (1.71, 2.85) 1.44 (1.04, 1.71) U=-5.865 <0.001
Lp-a (¥+s, pg/L) 35.83 +26.22 2827+ 18.93 £=1.330 0.187
Hs-CRP [M (Q,, O5) , pg/lL] 1.62 (1.50, 3.72) 1.50 (0.55, 2.69) U =-2.499 0.012
TNF-a (X#s, pg/L) 6.96 +4.13 452+296 1=2.830 0.006
IL-6 (X5, pg/L) 6.70 + 3.64 3.39+2.04 1=3.41 0.001
ABL [M(Q,, 0.) ] 0.78 (0.74, 0.80) 0.90 (0.87, 0.95) U=-8213 <0.001
RATHE /N ER (M (0, O5) , mm] 4.17 (4.00, 4.68) 4.85 (4.64, 4.99) U=-5.625 <0.001
PSV (X+s, cm/s) 141.96 +37.45 85.46 + 29.44 1 =6.640 <0.001
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F 4 0T 120 H R S X A AL

FEAE SFHRZH (n=52) FHGAL (n=48) #UH PH
TG (X+s, mmol/L) 1.88+0.83 1.17+£0.41 1=2.890 0.005
Te (X+s, mmol/L) 4.03 +1.41 2.70+1.18 1=6.560 <0.001
LDLe [M (Q,, 0;) , mmol/L] 2.41 (1.80, 3.07) 145 (1.04, 1.65) U=-6.186 <0.001
Lp-a (X+s, pg/L) 34.62 +28.26 26.54+22.41 1=1.430 0.157
Hs—CRP (X +s, pg/L) 3.15+3.79 1.85 £2.07 1=1.820 0.072
TNF-a (X5, pg/L) 7.56 +4.61 3.72£2.99 (=488 <0.001
IL-6 (X=s, pglL) 7.40 + 4.48 4.01 +2.66 1=3.370 0.001
ABI [M (0, 0;) ] 0.70 (0.70, 0.76) 0.85 (0.80, 0.89) U =-8.096 <0.001
ARuiCnE/NER (M (O, 0y) , mm] 3.89 (3.50, 4.11) 4.68 (4.43, 4.88) U=-6.726 <0.001
PSV [M (Q,, Q,) . cm/s] 170.00 ( 140.00, 207.50 ) 99.00 ( 80.00, 110.00) U=-6.854 <0.001

TE TGyl =i, T A SR B LDLe AARE IR A T, Lp-a WIRE 1 a, Hs—CRP S5 C SV T, TNF- o AIEIRSLA T o, 1L-6 S FIANHA 3 6, ABUABRIES £,

PSV g1 i 5 e/ N ELAS SO e (L3

RS IRAURSCIR AR (H) A2 (R
fibs XTHEZL 1L HAR AR SRR | AR R XIHRAL 6 AR SUHRA 6 HARMAR XML 12 AR SR 12 A H AR LR

TG -0.91% -30.10% -40.45% -44.55% -14.55% -42.08%
Te -15.96% -47.65% -14.38% -43.59% -9.44% -4231%
LDLc -57.00% -67.86% -19.93% -53.25% -15.73% -52.92%
Hs—CRP -43.67% -70.69% ~75.60% -83.41% -52.56% ~79.54%
TNF- -24.15% -61.69% -32.23% -67.44% -26.39% -73.10%
-6 -23.27% -47.09% -34.76% =70.73% -27.95% -65.31%
ABI 56.36% 58.33% 41.82% 50.00% 27.27% 41.67%
PSV - - - - - -

TE TG i =g, Te SRR B, LDLe R I3 52 1
PSV A HL [ i A fre/ N ELAR I I (AR o . AR = (AT IR B AYT - ATEUA TRTEAE ) x 100 %.

Lp—a WIEHE T a, Hs—CRP NG C WK 11, TNF— o HIREIARIE T o ,IL-6 N F140HA % 6,

ABLWERLFEHL

&6 SLBRABIRGITRITIGIT IR 12 D HETRA

Eiztan JBITHT (n=31) JBITIE (n=31) tfd P Y
TG (X+s5, mmol/L) 178 + 1.20 1.09 + 033 3.522 0.001
Te (X+s, mmol/L) 454 + 0.96 253 + 0.63 11.182 <0.001
LDLe (X+s, mmol/L) 3.10 + 0.85 138 + 0.54 10916 <0.001
Lp-a (X£s, pg/L) 45.16 + 40.15 2145 + 19.56 5.168 <0.001
Hs—CRP (xxs, pg/L) 1.86 + 1.97 124 + 1.11 2,061 0.048
TNF-a (X5, pg/lL) 4.60 + 3.71 335 + 2.04 2.399 0.023
IL-6 (¥+s, pg/L) 332 + 434 299 + 2.87 0.536 0.596
ABI (X+s) 0.99 + 0.09 0.86 + 0.05 14.097 <0.001
ARHTHE e/ NEAR (X£5, mm) 0.00 £ 0.00 4.69 £ 031 -83.241 <0.001
PSV (X+s, em/s) 0.00 + 0.00 92.74 + 23.00 -22.451 <0.001

TE TGyl =i, T A SR B, LDLe AARE AR T, Lp-a WARE 1 a, Hs—CRP S5 C SOV R T, TNF- o AIEIRSEA T o, 11-6 S AN 3 6, ABLUABRIETE £,
PSV g1 i 5 e/ N ELAS O S (L
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F7 FERALYERITHIERITG 12 SR

Bt BITHE (n=17) WBIFIE (n=17) i Pl
TG (X+s, mmol/L) 245 £ 1.99 132 + 0.68 2.55 0.021
Te (X+s, mmol/L) 493 + 1.90 3.02 + 1.05 4.63 <0.001
LDLe (X+s, mmol/L) 3.06 + 1.18 1.63 + 0.66 4.85 <0.001
Lp-a (x+s, pg/L) 73.53 = 105.98 35.82 + 47.61 2.54 0.022
Hs-CRP (X%s, pg/L) 4.09 = 3.03 296 + 6.72 0.69 0.5
TNF-a (X5, pg/L) 6.64 + 7.00 441 £ 3.19 1.24 0.231
IL-6 (X+s, pg/L) 1122 + 29.37 5.87 + 7.87 0.72 0.482
ABI (x#s) 0.97 + 0.09 0.84 + 0.05 9.58 <0.001
ARATHE A/ NEAR (X£s, mm) 0.00 + 0.00 443 £ 0.32 -56.75 <0.001
PSV (X+s, cm/s) 0.00 + 0.00 109.53 + 34.61 -13.05 <0.001

TE TG K Hth =8, Te B AR EIRE , LDLe AR AR E 11, Lp-a MAEH 11 a, Hs—CRP N #HC B 11, TNF- o 9 IWRIASEI T o, IL-6 M IS 3 6, ABUERIIL TR 4L,

PSV Ay #1 i) i 5 i /DN T AR AL S0 1 03K
3 itig

PN (IR = R 7R TSE S B ) ) i = L TN =4
P ( ASCVD ) BR 282 i NI B %) D B ME AT, JHL
ML 2 B K 221 2 T s A PG A7 I A
DAL R 2R LA Ay I R 1 N B 22 R R I A AR AR T T
BAEE AT S GVER . — BN B A sz 48, k25|
R—FRINVE AR UM 5 1% T 58, AR A A RE A o 4
A B SRR R, 3K S R E A B —
AR A P B A B S AE S TR AL, W | AT 4
L1 10 AR IR |, IR BBE SN, e 2T B0 B At
BT MESSIE . TR BEIERY [ BE BT
Jal, KA i o RN A G BEAE IS REDTORRL, RIS il 457 BE 45 4
SERPEHBIBIR , 51K I A A . Bl , 254k
UG A VRS ST TR A LR 3, 30 o 3 i 0 A ] 4
FH (75 S R AL BE B AR e M b 25 AR, A oy e A e
24, BEHRBE S | /NG R AT A | 7 LA
Ml , d s & Stk s 0, 45 BE A dr il
R KIEH

LDLcfE ASCVD 1Y A& i 2 v 49 8 5 420 A
o, HoKFTHE 5 ASCVD & A & i S A2, 2017
4E ESC 5 ESVS BRGHEH 5 R, #E7 T ASCVD i
F LDLe BIFEMEZE < 1.8 mmol/L ( <70 mg/dL ), Bi7EH]
B LDLe 7K SF £E 1.8~3.5mmol/L (70~135mg/dL) Z
I FAAR > 50 9% 00 DR B A 0 ML BR800 R 8 e
Ei=g

PCSKO LK ASCVD &7 IFRE 1T i A%
PCSK9 1N HITEE UL AL Z MG OGS B, 5 S
e JIEL [P 2 IR A7 6 25 D06 R, AR FE ML ARk Ry ELXGT 1
NEARERE W R . B AN 2 15 I 40 L ) A 4
LR i Tk 8 EE AR Rl R
P Ml 25 5 T 48 i 3% 1 1% B BB 2R 11 324K (low density
lipoprotein receptor, LDLR ), & fff LDLR F# fi#, M
MR/ AT LDLe AY8EE, S:8Um i H LDLe 7K

SET R 2 I Sl g A R AAE ) &R, I R g
T ASCVD R Y AAE SN, X5 18 s 7 A o
S 2017 4E ACC A 9 FOURIER BF5Y 2
PCSKO 50 W 5 40 i o FE AR AR 0 7R 8B IR
N7 T, 2B PCSKO #0377 HE %41 ] 5 I 4 A X 7
(e RV, /0 RORE AN (R0 . X 5 A 5T
SZEGZH Hs—CRP, TNF- o Al IL-6 /K 2 5 PR A 45
SARAT, LU T PCSK O 401 3 76 I 5% 48 hE L
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B R B L A, A FSE R PCSK9 il
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il 77 A 0 T RE Y 4 SR AR R . R ST R,
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NS IR B AR, S A S A R
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55 2 B0 X0 1A P B Y — B, AFSE AR
WESE T PCSKO 1 il SV A T 225 W6 97 1A 3L
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LT o T o 2 T R D R
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2 PCSK O 1 37 AE i 35 e bR 3 Bk 1 1t 378 it 2 204K
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RIS HARSRE . BUA 52T PCSK9 I o8 Kk 246
TR SRR Sl DK R R A PSR | BT B sl ks A
B9 (ASO ) I R AIF A X 48 /0 o AW 5Y % 1]
X ASO FRAE TSR, o HLA X . AEER R bR L,
B 7R UL I g RN 9 0E T HE BR AN, i 2 I T
ABIL. T B8l Ik 75 A0 8 A5 ( PSV L i/ NE B ELAR),
XL b AR B R T R SN Bk A B L O PEAR
PCSK9 #IHII7E ASO J6I7 ISR SR AL T8 HApR
PER AR -

TEASO 36 7 v, PCSK O 4111 1 7 B A & 22 b
. HAET, M NIRTT B EETFB, (HARJG H
A8 FI UG A B i 7™ FE 52 ) T YT R, B A IR
$E7R , PCSK O 1l 37 77 536 e AR o0 K S0 P v 1
HABAER , g AEALH AT 58 -5 98 m g
T JERE S 107 A B A0 IR W 25 2 i v s AR 710,
1 ASO BET ,PTA A5 HIBEHE R, 7= A B e
JE RIS 2551 & BB KRG SR BERS | ™ FE s
R 2L L S AL PCSKO R 30 e it
T MLAG A SAE | 0 A PR S 2 WS VR FH AL, fE
BEA AT1 ASO fR A e BRI . B AT LA
REAR AL , 9820 Mg IO A I R R TR, SE 2% 56 A 0 1k
BB i) E R 5 T BEAM ) S AE SN, JRR I A PN R 40
0, B I N R AT RE | dE RIS RS 5 IEAh,
HPT I B A Bl TR AR T B A I
o XESIEHIZEA A, B & S PTA KRG M
KT PR T 6 | 28 fift F & T R IR R, 12 s 3z 0
W R, B BeR , A ASO B E AT H4E T8
)7 1) RN A B2

SR, ARG AFAE — 22 1 e BRPE | RE A A
PR LRt 17 o R 488 o ASBIR 5 & 300, A ) R A 4% 1) 24 [
%5 A G & X (P<0.05), Hk 3506843 5 M
88 % Fll 72 % , F W M HIHEAS i JE DL SR S 4598 . 4R
M7, BMI W o 2545 B ARG B R RE AR (<20 % ), $1R
RRARR TP KEEA R IR iR Ve 22 5 . AR
TR KL vl KIBE UG RBEST , 2E— 4R
5% PCSK 9 #HIFRIFE ASOIRYT R HHY 7Rk L e 4k Je
TEEAEHIBLE] , Al RO SR AL T R S AT A I IE 2
SEUEE , B ASOIRY T SRy & . IR FT TE PCSK9
PRI R R AR IRE B TR P =, D
SRS W HAE TG R 2 . A3 BIFSE SRR AN TR R
Xt PCSK O 30 0 e i AE e 25 510

HBAR FHEHEAHFARELEA TR

Sk
(1] a8, T, mk, 55 AREBUE ) R I T Bah ki

[12]

HE IR P ARG AR B P ROMER [T ). ih AR LA PR
75,2020, 5(4): 243 -248.

A% T IS Ik P ZERE IR AR L) . hAe
AL BE YR, 2020, 19(1): 7-10.

Pasta A, Cremonini AL, Pisciotta L, et al. PCSK9
inhibitors for treating hypercholesterolemial J ]. Expert
Opin Pharmacother, 2020, 21 (3): 353 -363.

Oyama K, Furtado RHM, Fagundes A Jr, et al. Effect
of evolocumab on complex coronary disease requiring
revascularization[ J ]. ] Am Coll Cardiol, 2021, 77(3):
259-267.

T, E, SKAE. ATE AR IR R 9 5.0
UEFE Z 8] 0 & AT e sk e [ . b [ 3l ki Al A s
2021,29(11): 1000-1006.

T E E bR A s A A A e R L) ]
PR A S5 245, 2009, 18(10): 911 -920.

WRSCl, EShBE, Bz, A5 B H PCSK9 il 7|
XFAE ST Be A i B 2 M sk 3 Bk £ ik £ 35 PCLIS 4
SE K ARG ER S RERIRZ R [) . Hh I sh kA 2%,
2022,30(7): 601 -605.

Wadstrom BN, Wulff AB, Pedersen KM, et al. Do
triglyceride—rich lipoproteins equal low—density
lipoproteins in risk of ASCVD[ J ]. Curr Atheroscler Rep,
2023,25(11): 795-803.

Aboyans V, Ricco JB, Bartelink MEL, et al. Editor's
choice—2017 ESC guidelines on the diagnosis
and treatment of peripheral arterial diseases, in
collaboration with the European Society for Vascular
Surgery (ESVS)[J]. Eur J Vasc Endovasc Surg, 2018,
55(3):305-368.

Sabatine MS, Giugliano RP, Keech AC, et al. Evolocumab
and clinical outcomes in patients with cardiovascular
disease[ ] ]. N Engl ] Med, 2017,376(18): 1713-1722.
SREE, M, XIS, . PCSKO 7ESIKIHTREREALE
AL FILE T AT TR B LT ). P E BRI AR,
2023,25(8): 1260-1264.

Kannenkeril D, Bosch A, Kolwelter J, et al. PCSK-9 -
inhibitor therapy improves endothelial function in high—
risk patients with cardiovascular disease[ J ]. Clin Res
Cardiol, Published online November 20, 2024 .

Fdl, XM, XA, 45 . PCSKO i 5 %5 4% 3 5 8
oA R AP 0 A AR 2R [ ], e
fEHR A RE:, 2020, 32(3): 341 344

Giugliano RP, Pedersen TR, Park JG, , et al. Clinical
efficacy and safety of achieving very low LDL-cholesterol
concentrations with the PCSK9 inhibitor evolocumab: a

prespecified secondary analysis of the FOURIER trial



M AR 24 2024 4 12 A5 135 25 121 Contemp Intervent Med Eletron J, Dec 2024, Vol.1, No.12 . 49

[15]

[16]

[17]

[J]. Lancet, 2017, 390(10106): 1962 - 1971 .

TIIER, 22k, EHR, 55 PCSK9 {2 5 4F F 78 20 ik
SRR RE AL P R BIE SRR L) ). R R 2 S IR IR, 2024,
21(15):2288-2291.

Wolf A, Kutsche HS, Schreckenberg R, et al. Autocrine
effects of PCSK9 on cardiomyocytes[]]. Basic Res
Cardiol, 2020, 115(6): 65.

Faro DC, Di pino FL, Monte IP. Inflammation, oxidative

stress, and endothelial dysfunction in the pathogenesis
of vascular damage: unraveling novel cardiovascular risk
factors in fabry disease[ J ]. Int J Mol Sci, 2024, 25(15):
8273.

XUARSE, 24808, 100k, % . BB 25 PCSK 9 il 571
Hag LRy r T e () ] W EZ 57, 2020, 31(23):
2938 -2944.

(AR SC ot - LT , PP~ )

-
N/ N, /\ ALY |:[
CHIN A B2 AR ) miisE R
1. 5454 : 0518-85767813
2. 4+ & ' M :http://medintervention.cn: 8000 /
3. #43 & % :https://ddjryxdz.portal.founderss.cn/
4. YHAE3UR4A cintervention@ 188 .com
5. AR AT BB 1F oLl BAZT AT R GIE &, A L5 3R
\_ J




