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Effects of PCSKO9 inhibitors on long-term prognosis after PCI in elderly diabetic pa-

tients complicated with acute coronary syndrome
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[ ABSTRACT ] Aim  To investigate the effects of proprotein convertase subtilisin/kexin type 9 (PCSK9) inhibitors
on the incidence of restenosis 1 year and major adverse cardiovascular and cerebrovascular events (MACCE) 3 years after
percutaneous coronary intervention ( PCI) in elderly patients with diabetes and acute coronary syndrome ( ACS).
Methods 320 elderly patients with diabetes and ACS were randomly divided into the conventional treatment group and
PCSK9 inhibitor group, with 160 cases in each group. The conventional treatment group received standardized drug treat-
ment after PCI, while the PCSK9 inhibitor group received PCSK9 inhibitor in addition to standardized drug treatment for a
course of 1 year. The total cholesterol (TC), triglyceride (TG) , high density lipoprotein cholesterol (HDLC) , low den-
sity lipoprotein cholesterol (LDLC) , lipoprotein (a) , high sensitivity C-reactive protein (hs-CRP) , tumor necrosis factor-
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a (TNF-a) , interleukin-6 (IL-6) and other test indicators as well as the incidence of restenosis at PCI site were observed
in the two groups of patients, and the primary endpoint ( myocardial infarction, cardiac death, and all-cause death) , the
composite endpoint ( myocardial infarction, cardiac death, ischemia-driven repeat revascularization, stent thrombosis, and
stroke) of the secondary endpoint (MACCE) and the incidence of angina pectoris and hospital readmission were compara-
tively analyzed through 3-year follow-up. Results  After 1 year of treatment, the levels of TC, TG, LDLC, lipoprotein (a) ,
hs-CRP, TNF-a, IL-6, and the incidence of restenosis in the PCSK9 inhibitor group were significantly lower than those in
the conventional treatment group (P<0.05). The 3-year follow-up results showed that the primary endpoint events ( car-
diac death, myocardial infarction) , total MACCE, stent thrombosis, angina recurrence, and repeat revascularization inci-
dence in the PCSK9 inhibitor group were significantly lower than those in the conventional treatment group ( P<0.05).

Conclusion PCSK9 inhibitors can effectively reduce the blood lipid level, inhibit inflammatory reaction, and reduce the

incidence of restenosis 1 year after PCl and MACCE 3 years after PCI in elderly patients with diabetes and ACS.
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B PR S5 2 Y S AR 3 DK /) i A 78 | 8 AR A
A5 RIS AR | 22 SIS e 78 A S A 7 kR
B TR R B, 8 AR RO G 0T o O R
H IR S B AR B R S 2 St kg A AR
(acute coronary syndrome, ACS) J& /U Ifil 5 % 9% T Y
SIEEAE, £ KR 3 ik /v AR T ( percutaneous
coronary intervention, PCI) J&[E N A& — R EFER)
ACS PRHEME 1 MR 9T O 1%, BEIRR G OF ACS [
PCI ARJF B FF A K A2 38 R FE T A2 AR bR (8
12 ~4 %, B4 ACS 3 PCI AR 2N ROk
B (main adverse cardiovascular and cerebrovascular
events, MACCE ) & /LR B 55 THERAERE
ACS 835 PCI ARG L% | ML | 0B 55 6 6 1A
RAEHIAIER, DL RFRSE AR, o 3 ACS &2 &
MACCE &A= i) FE P, Horb i IR 2 ik AR5 ACS
SORIEARDG, T 225902 H i il R B H v B
BIT AR 2 ) ARG DR 5 e 2 B, 340 43 M DR
WA I ACS 1 = i B3 BV 4 A2 R A TT 25 24
YIARYY CANBTFE AR ABTT 40 ~ 80 mg/d | Hi &F AR AMLTT
20 ~40 mg/d) , HARSES B IR & I IHE BE (low density
lipoprotein cholesterol , LDLC ) 7K - 4J3 JC i ik 2] 48 RS
HEFERY 1.4 mmol/L LA A9 HARME , H AR S=ABTT 2
LYWL 23 BN 5403 L LS 5 AN B R 19 & AR AL
&0 BT A AL SR A B R 9 (proprotein con-
vertase subtilisin/kexin type 9, PCSK9 ) #Jliill 57| & 1T 4F
KR K BRI SR I i 24 L B Bl R
CAF 2O M S MO KB E BTz kT, SR
I, T HXT B A RN G I ACS 3 PCTAJS
B I i 1) MACCE By 520, H Hif i J0 SCHR i 18
AWFFE B TERVT BRI 5 IF ACS 3 PCL R
Jei B2 PCSKO A3 ORI AR 1 4F PCIL AL
3 PP R A R 3 4F MACCE R AR,
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1.1 BRMKE5HE

2020 4 1 A £ 2022 4 6 A #H, &t CCU %K
T8 W9 320 1 S 8E RO 6 OF ACS H#E % PCT F AR
WEE XAMNEFRELE T BN EHEHE
REAL 2 % HL 36 7 4 A PCSK9 #1741, & 4 &
160 1, 27 Wk 5 7 41 A 2 ol AR 2 VR R BEAT AT
AN E R EEFEERA TR TA T H#HATSR
I, NEdrgE: QR EE#H D ERAF, L2
FEACH B R R OE 7 6 48 (2024 1) ) s @ BEE &
R ERE,EARARNEE S A/ RAEE 2 h
oA B S N AR RO @ B R ILAF A ACS
[ 4% ST B 4 & A ALAE 3L ( ST-segment elevation
myocardial infarction, STEMI) | 38 ST £ 5 & A& AL
1# 3% ( non-ST-segment elevation myocardial infarction ,
NSTEMI) A % & AL & 4 i (unstable angina, UA) |
ty /T 98 A R AE ; WSTEMI ¥ B iR 3¢ A M ST £ 46
B AL ILAE B0 75 36 9T W 4 32 2 45 ¥ ), NSTEMI
DT ST Bodn g A &M &R 3h ik & & 4E 5
A7 6 7 48 7 (2024) ) s @ =60 ¥ ;©STEMI &
# K12 h WAT PCLF R, He B Arok . 5 U
[3]#BE4E PCI F R R AR vE, KRB KA (R
FEEE)ER,DRBAMARER EFEZ
AN (HE 5 .20180375), T A NS 2 HE ¥k
RAREBENELNEAFRBLEEZ N A mFRE
H o MR A E AR B B H AT ERECE E
1 JE B 9 45 7 (2024 ST B ) B R E W
I AR R B i 2 48 W (B R 2024
)Y R KE | R A P R B 4 R R Y A R R
XHk[1,3],
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1.2 WARZ

VA4 Bt B 25 5 B U [3] W 3 ST B dh
w A ACS & WY H 2 7 5 5 2P PCSKO #7417 41
i R AR 3 S E SR (140 mg/ K, 2 B 1 k) =
P T A 3400 SHR (75 mg/ ok, B T E S, F 2 A
LR),FERHLF,
1.3 BIREWFIETIRE

PCI FARBAE 7 F# B U3 ]+ 7 ZHAT,
PCI A5 | £ B &R 2 kit % 3 & & F & PCI
MEAFHRE, BREE.ZLEANEENE, %
MEEREL BN R R BT EHRERE>
50% ,Fn/H IR W B SR W 5 mm ST Bl A FL
&I E R >50% By R K
1.4 MAEWLFIEIRERIERIRG N

NEHEAE1FEVH 2HIRXRERHE TR
Jit % ikt | A 3 000 r/min % 98 &% 10 min, 4 & i
FH MK, R AAEEE A Tk KR R %
A A DL 3847 0 ALILAS & & 1( cardiac troponin 1,
¢Tnl) | % ff i 4 (fasting blood glucose,FBG) k. fr 21
% A (glycosylated hemoglobin, HbAlc) i & &7 B /N 2k
JE 3t % (estimated glomerular filtration rate,eGFR) N 7K
34 i 44 K BT 4 ( N-terminal pro-brain natriuretic peptide,
NT-proBNP) ALEL i# B ( creatine kinase ,CK) | AILER 1% B
[&] TE (creatine kinase isoenzyme-MB,CK-MB)  FLE i
2.5 (lactate dehydrogenase, LDH) | K 4 & B & 3 4% &
B ( aspartate aminotransferase , AST') THEAREEELE
(alanine aminotransferase , ALT) . % fH [E &% (total choles-
terol, TC) . H it = BH (triglyceride , TG ) .5 % & 5 & & fi2
& # (high density lipoprotein cholesterol, HDLC ) |
LDLC 8% & (a) [ lipoprotein(a) ,Lp(a) ] . B C K5
% & (high sensitivity C-reactive protein,hs-CRP) | & 41
fE /% 6(interleukin-6,1L-6) & fi¥ & 38 7t B F o (tumor
necrosis factor-a, TNF-at)
1.5 MRER

FELRANPCIARE 3 FAMAELT QAL
LB IR M A1 R B2 8 f MACCE ty £ & 4
ELREREE O NAEN CRER T FAREZE
B e E R,
1.6 ZitZEHH

Bi R SPSS 20.0 S it B#HAT Rt 47, HE
BE U xes k7, HAEASSA H 7 £5 th4l 8 it
BRI KA ¢ 1050, T A6 IE & 0 09 338 %
R AR A s tE SR OB DL E bR o, 4] AR R
RAEFT Rt FHMTNEELALEEXALES
Mriko W P<0.05 b 273 EAHIT#ENL,

2 # B

2.1 BEM—MARLR
PIZH AR 1 — VOB L8 28 S B G it
M (P>0.05;3% 1),

x1. MAREN—RIRILER
Table 1. Comparison of general data between the

two groups of patients

Wi WA PCSKO Ml P
(n=160) FIZH (n=160)
L % 73.97+9.23  72.89+8.79  0.285
B/ (%) ] 113(70.63) 107(66.88)  0.470
W PRI o i/ 45 13.96+7.37  14.59%8.24  0.472
R EFEE (keg/m?) 27.79+2.97  28.21+4.37  0.315
WEAES /[ B (% ) ]
{e R I 85(53.13) 96(60.00)  0.191
[N 115(71.88)  121(75.63)  0.446
2 48 52(32.50) 57(35,63) 0.555
Jifi A o 13(8.13) 11(6.88) 0.671
J L A 124(77.50)  132(82.50)  0.264
L HUESE 3(1.88) 5(3.13) 0.474
B4 PCI 11(6.88) 9(5.63) 0.644
gg%gii%iﬁ%% 108.98+29.26 110.24%37.54 0.738
ACS/[Hl(% )]
STEMI 42(26.25) 38(23.75)  0.606
NSTEMI 41(25.63) 43(26.88)  0.799
UA 77(48.13) 79(49.38)  0.823
TVT;NL]["?;‘U%%K;';"’M/ 11(6.88) 8(5.00)  0.478
LVEF/% 50.27+2.73  49.98+3.14  0.379

eGFR/[ml/ (min - 1.73 m*)] 89.21+12.93  88.49+18.47  0.687
NT-proBNP/ (ng/L) 627.52+59.49 631.78+89.21 0.616
HbAle/% 7.91+1.46 7.87+1.73 0.823

2.2 BRHEPIFEHIER PCIARE | EFRER

PR et AR 2 o 28 25 S G % 3 L
(P>0.05) ; PCI RJ5 1 4, PCSKO 101l 71 21 - $ 4=
R EITH IR TH (P<0.05;5K2)

2 WMABRENBRIPBERER PCIRE
1 EBRRERLER
Table 2. Comparison of coronary artery lesion
characteristics and 1-year restenosis rates after PCI

between the two groups of patients

WiH WHIAIF4 PCSKO i
(n=160) FIZH (n=160)
SEAR BT AL/ [ (% ) ]
2 STAR 89(55.63) 91(56.88)  0.822
3 AR 36(22.50) 37(23.13) 0.894
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5iH HWHIAITA PCSKO il Table 3. Medication status of the two groups after PCI

) (n=160) FI4 (n=160)

5iH WHIAIF4 PCSKO il

LM 8(5.00) 9(5.63) 0.803 i (n=160)  F4L(n=160)

cro P03:63) - 1006.29) O8I gty (%)
3 1/ + +
SYNTAj(r fi\/ﬁ; 28.92+5.37  30.07+7.29  0.109 — 123(76.88)  132(82.50)  0.211
PCLIRAS &/ [ 1( %

AR ME/TBIC%) ] w8 A 25 37(23.13) 28(17.50)  0.211

LM 7(4.38) 8(5.00) 0.791 L

D 08(61.25) 105438 0.213 MR E 59(36.88) 67(41.88)  0.360

LeX 43(26.88) 45(28.13)  0.802 B I 101(63.13) 93(58.13)  0.360

RCA 59(36.88) 68(42.50)  0.304 B ZIRBHIER/[#1(% )]  79(11.88) 63(39.38)  0.072
A DCB/(4/N) 0.82¢0.37  0.79+0.42  0.493 KEREZGH)/ [ B1(% ) ] 160(100) 160(100)  1.000
DCB H4%/mm 2.690.71  2.71x0.82  0.816 f[\fﬁ;‘?g;f\)ﬁ]f‘/ARNI/ 132(82.50)  124(77.50)  0.264
DCB K-J#/mm 24.97£3.26  25.22+2.19  0.489 ’
A DES/(1/N) 1.69+0.52 1.68+0.63  0.877 CCB/[ (%) ] 92(57.50) 103(64.38)  0.208
DES F#%/mm 2.89%0.37  2.91£0.24  0.779 HLiT225%9/ 1% ) ]
DES K:J&/mm 20.3742.98  30.01£3.71  0.090 BIEfAl i 93(58.13)  89(55.63)  0.652
it H 3 /I 91.77+17.08  88.38+16.24  0.070 Tt #F AT 67(41.87) 71(44.37)  0.652
VAR /(B (%) ] 15(9.38) 6(3.75) 0.042 PCSK9 #0551/ [ #1( % ) ]

1 LM 72 EF (left main coronary artery disease) , LAD 4 72 {ij WIE I BT 0 137 <0.001

[% 57 (left anterior descending branch) , LCX A 72 [A1HE 37 (left circumflex AT P I B 0 23 <0.001

branch) ,RCA HJ 47 54K Bl ik ( right coronary artery) , DCB A 259115 )2
ER#E (drug-coated balloon) , DES SR 254k it 3 22 ( drug-eluting stent)

2.3 PCIRFA%ER
PCI RJ5 , B4 H & BR PCSKO 11 71 2 A1 b e
222 R T EME(P>0.05;%3)
2.4 FRHHIENEDLFEIEREREEIRLE
FHZ4 )5 , PIH H#1) ¢Tnl .CK .CK-MB LDH AST .

ALT .FBG .HbAlc TC .LDLC TG .Ip(a) .TNF-a .IL-6
J hs-CRP 7K -5 18 2K F F 257 ( P<0. 05) ,HDLC
K= T 2517 (P<0.05) ; PCSK9 i #I2H TC |
LDLC TG .Lp(a) ,TNF-a . IL-6 } hs-CRP 7K F-ASX
BT H 25T (P<0. 05) , 1 H . F K T % AT
H(P<0.05;%4),

®4. MABRERANBEMNENLZIERRREBIRILER

Table 4. Comparison of blood biochemical and inflammatory markers between two groups of patients before and after treatment

HHIAITH (n=160)

PCSK9 Ml FI4H (n=160)

n 25 ) 25w M5
¢Inl/(pg/L) 71.29+22.54 0.02+0.011* 77.57+35.97 0.02+0.014*
CK/(U/L) 289.74+32.57 32.56+9.37° 297.21+47.33 31.29+13. 36"
CK-MB/(1U/L) 73.52+7.59 18.24+6.47* 75.99+15.21 16.99+9.26"
LDH/(U/L) 397.92+39.37 134.59+27.22* 389.94+41.27 129.64+32. 19
AST/(U/L) 98.77+9.87 28.94+7.38" 93.97+x11.24 29.39+£9.26"
ALT/(U/L) 92.69+7.36 29.43+5.72¢ 93.54+10.23 28.55+9.83"
FBG/ ( mmol/L) 7.83+0.93 7.56+0.67" 7.92+0.89 7.39+0.96*
HbAlc/% 7.91x1.46 7.51+1.37*" 7.87«1.73 7.49+1.02"
TC/ ( mmol/L) 5.36+0.57 4.38+0.37*" 5.46+0.29 3.89+0.26
HDLC/ ( mmol/L) 1.02+0.23 1.09+0. 33" 1.01+0.32 1.08+0.42*
LDLC/ ( mmol/L) 3.97+0.41 2.23+0.56" 3.99+0.55 1.25+0. 16™
TG/ ( mmol/L) 2.56+0.77 1.93+0.29° 2.58+0.87 1.62+0.59
Lp(a)/(mg/L) 329.87+29.52 326.56+40.23 337.59+47.24 287.33+44.29"
TNF-a/ (ng/L) 129.79+19.23 59.24+15.37*" 130.54+18.79 39.17£12. 58
IL-6/(pg/L) 39.57+3.83 23.69+3.89° 40.23+4.01 18.37+3.97%
hs-CRP/(mg/L) 4.79+0.32 3.52+0.27¢ 4.82+0.52 3.020.31%

Hia h P<0.05, 5RI4AITFRTHLE ;b A P<0.05, 58 MIGIFHIGIT G ik,
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2.5 3 fEFEiF MACCE R&E%

PCSK9 17 il 771 2L 3% Mg A< v AR i il & AR R
WHAIT A 25 57 TG i3 A, A 45 i ds
PRI AR TR HA YT 4 (P<0. 05538 5) .

=5, 3 EHGIGKRE ST
Table 5. Clinical endpoint characteristics of 3-year follow-up
B A9 (% )

SiH WHLAIFLE  PCSK9 ikl

(n=160) FI4 (n=160)
BT 25(15.62) 14(8.75) 0.060
LEMFET 21(13.13) 10(6.25) 0.038
L LEESE 17(10.63) 7(4.38) 0.034
WEL S
MACCE 82(51.25) 40(25.00)  <0.001
L IEHSET 21(13.13) 10(6.25) 0.038
L ILAEZE 17(10.63) 7(4.38) 0.034
TR Mz 5 24(15.00) 12(7.50) 0.034
SCHR P Il 12(7.50) 4(2.50) 0.040
i A 8(5.00) 7(4.38) 0.891
HphZers
DYIRE K 29(18.13) 16(10.00)  0.037
TR BT 87(54.38) 49(30.63)  <0.001
Kl 2(1.25) 1(0.63) 0.562
3 %W it

PCSKO J2 3T 4F- 2 & B W A 25 4 16 B i A
AT fiE PEAIG% BE IR 25 324K (low density lipoprotein
receptor, LDLR) R fi#t , BEAIC I H LDLR /K7 3 /b
HLARXT LDLC AR B , 32 1 25 1L LDLC 7K,
V& IR Bl Ik ok R AT AL, FR 08 2 1 BT He i 24, o
A5 % ACS KAE, PCSK9 1 il 7 38 1 31 ) T JUE
PCSK9 i, BeA RLFE AR My TC #1 LDLC /K-,
JEATAE R 32 L R SR AL R G 250 BAR R
H BRI R S TR AR ZK AL S B ok AR
A, 5 B B e & A R 3 TR R AR
MEERES ) ARHEIE LB, X T A B R R A
ACS B3, 76 PCI AR5 by T 28 254 T 101 1) S fily_1- B¢
A H PCSKO #lHfil 71), SR &4 AR RIS B —
T JE B L R SR 114 [ IR R T % 3 ks B
fb g UHIEAF A B B, A 3% Ik LDLC 2
W I BAE | TR B R I A

PCI AR5 B2 — F2 RO A A A TAE#H
IXERE, W2 3L PCI AR5 MACCE &4 #JE i3 A
THEZEFRKZ —, PCI ARG & AL &

B W R 2R AL HEAR 0 SRR R
BRVEM AR EE RS FH 25 0 D) e TR A%
PR A8 25 30 [ 25 5 1 bl & 8, DSA 97
WA G AT 12 T AR B0 S48 o
T T2 BRIt 58, DA B 25 0 Tk IO EsR 428 1 4 )
N FH A HE AR 522 B DU R R | i S 4R T ROR
BN R T 800 e KRB RIR TR
H AT, Az 6 7 20 10, R0 9 B4 B AR I 2 B Ak 1Y) 25
YR B BB A4S 1 BB F By, ARBFIT K
P, ARG A 9T ACS RETES2 PCI AR, T
e 259+ 10 i S Atk L in A PCSKO #0477 I ¢ 4
TRIT AR e A% A % i S R AIG, $2 7R PCSK9
T 700 AT 9D 2 AR R PR A OF ACS T PCLARE
PP R A RSy, ARG R B, I R R RE S I A
SNIKORRERE AL %95 K PCI AR S5 FEBEAS i) k4 d
VEFI 2 A P B 0 405 B L %) I o i 448 A
FEEAEN R E Y BB R, PCSK9
AT AR I AL e ) B e 78 A1 - 0 UL 4
58 530 A% , I Er A PRSI A B A0 i A3 UL
L3R PCSK9O 2 50f#Esh T A R4 K
JRe 31216080 Ok PR S I 32 E AR S PR A A Al ST
FERRZ i MARIR S R, B8 5 RGP 4 BE R
S0 SN LT e R 75 R I A6 M) I £ 252 1 iz 4 e
DIRepEnT, SEEIR R B E R AE R LR ES T
JEdE R R O BT R, A TS F T
RS DRSS 8 PCSK9 /KF-FHE, H 5 HbAle K
FEOGH2 10T i PCSKO 0170 7T 3 5 i 35
5 ZEHRHT 0 ) I A5 RE AR ORE N L s/ I i e
PN R AN B S 2 i AR SR A AR BRAR R e 28 & A
KU

PCI RJF MACCE (&35 38 A 3 i it )
FEToRE B E e, T R 3 ks B
L AERSAPS N R S TE /R E N A L 0] 2 3~
Y2, &1 MACCE RYEE B8t AT R 3L, 78
FEE MR IRAR \LDLC 354w | UM R -4 il B ™ 4 45
HHAE G T T U LAl L A I PCSK9 il ) v]
H R 3 AF P E ELON A S IR B LSk
A BEAEWFSEAE S, PCSKO 1 il 7] 7T B A% 4k 2h
A PR BH g 6 55, B2 8 0 LT 7 43 %, o5 TR 2
I3 K U JULJZ 1T A O YR 0 3 A S g /b
MACCE &A1) 55 — B ZHLH 0 AREFgE 2 3
AERET & B, PCSK9 #1571 41 19 MACCE % A= 4T%
R TR 4L, $27R PCSKO #4130 % eIk 3
k0T B0 g i 1) el S8 4 FH o] R L AT R R, O
FENLRIANTR 4 =432 — 8 ACS EAEH AR E TEBE
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P i, A NIRTT AR R 5 52 4k R e
BEL A MLAET AT S SOBE Bl A, 5 R 1 BRE B AR
I 1L 0 90 25 2 v 2 B LA 3 B e R Bl K B A0
PRV 1R WRREE 22 OV 1, E 1T 5 &0 LA i 4o 252
I R4 TS Z=RBES 20 i PCSKO i 4 3 AT 5
o 1 ot A R R AN R M BREBR PN A A S 9 7
/KR SR 4R 5 38 b U8/ 4 1A T P 0 o R L, R
AR TEEAR Sl DK SO B BHL 7, DA TG 8 25 ke 32 o L i 978
FEVRT ORI B R TR 3 K R 2R ) BE R
JE IR PRI 51 & 0 I A 25 # v K ek A S SO
A R TS, K e S S Rt g &
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