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Abstract

Objective: To investigate the effect of early administration of envolocumab on major cardiovascu-
lar adverse events (MACE) in patients with high risk of ASCVD after PCI. Method: A total of 203 pa-
tients who were diagnosed with ultra-high risk ASCVD after PCI in the Emergency Department of
Affiliated Hospital of Qingdao University from January 2021 to January 2022 were selected. Pa-
tients who received envolocumab within 7 days after surgery were included in the observation
group (101 cases). Patients who did not use envolocumab were included in the control group (102
cases), and the basic information and clinical data of patients in both groups at admission were
recorded. The patients were followed up 1, 3 and 6 months after discharge, to observe the changes
of blood lipid and other clinical data, and to record the occurrence time of MACE. Results: At 1, 3
and 6 months of follow-up, TC, LDL-C and ApoB in the observation group were significantly lower
than those in the control group, the differences were statistically significant (p < 0.01). LP (A) in
the observation group was lower than that in the control group, the differences were statistically
significant (p < 0.05). Compared with the control group, the observation group had a higher LDL-C
compliance rate and a lower mean, the difference was statistically significant (p < 0.01), and the
incidence of MACE events was lower than that of the control group (10.78% vs. 21.78%), the dif-
ference was statistically significant (p = 0.034). Conclusions: Early use of envolocumab can in-
crease the blood lipid attainment rate in patients with high risk of ASCVD after PCI and reduce the
risk of cardiovascular events.
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1. 51§

ASCVD H HIAA R A ERIE T 1 = BRI [1], A3k ks A g 4k 14 0o il % 9% 793 (A therosclerotic  car-
diovascular disease, ASCVD)I{HEEIGITF-Bt, 2021 HEFHKE I B A [ bR BBk A~ A ¥R 7T (Percutaneous co-
ronary intervention, PCI) A1 100 /541, It HFREJHZE LTFF2]. K& PCIAE N 1 —FHATT K
W, HETC 2R TIRK, RS E ASCVD 83 HHGRIFREZ, PCL AJGE A0 M & 44
AL TR KT, ARG PRGSO UBEFEAE R 23 1 A 1% o1 B A= i fg R I 1 7™ B AN R 521
3]

IMARFEEHIACE, 5 AR AR 2 R 8 (UIH[E BE(LDL-C)J2 ASCVD H R AL I HAF M FZ R &,
LDL-C #& H il ASCVD #6770 24L&, WF SR W] LDL-C REFE(K 1 mmol/L, oIl FH AR K E A
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AJ FEAKZ) 20%, iR zE4E S LDL-C /K PRI EIEEL[4] [5]. Ah, IEEREIMARE A a (LP(a)). #
B B (ApoB)S5 /2 ASCVD S35 Az O IV AU (1 B LR R (6] X T i fig rd%hl, B AR s sl = )
MY TECA K 2240 H AT CAEIRIRT 2, (HR A 5 3 LDL-C Joyibr, O i SRR b T 5%
K[ 7]. BT ARG R RG-S PCSK9 #0712 B i B —Fr¥r BRI Bt, PCSK9 J2 JH-4H & i) —
Fh 22 S B R 1, Bt S5 AT A iR i LDL-R 454, #1 LDL-C 55 524k 45 & 1 N 20, AT 3% LDL-C
KFFHiE, PCSKO il fIaeS% 5 PCSKO R gt &, #filiX —idf2, M RES% B i LDL-C /KF. K
& LBl (envolocumab) & —Ff PCSK9 il ], W 7038 B H GELEAh VT B & 4K 3 22 4 A b F%Ik LDL-C £
20%, BFK1 pa 21 30% [8], FFHILJLHEF B 7L R PCSK9 #HI5E AT LUK HEPTIL /MR . Pras . Ik Bt
Budifur WP VERI[9]. ARYEE N A AR EEYE R, XF T M fE ASCVD B @ Uty TR G KT 2
M 1 A A ASIEFR S A PCSK9 #IHIF#I[10] [11]. EAMA TR PCSK9 Hii55IRE 1 FEA%
ASCVD B0 IMVE FAF R A IF Hz 2 VEREIS 13 2R E[12]. BSR PCSK I 2T 2020 4 L1, H
AT = AT PCL A G FE & fis ASCVD (3 A48 H PCSKO #5547 8 /b, B CAFRAT T8 T AR T i
BEVEREST, SRR HHIN A envolocumab X PCI A J& [ E /& ASCVD B35 MR K & Az O i 8 SR (1) 5
M o

2. EREF*E
2.1. ARMERRAZE

KB FCNTTHEEMZEH 7T, AL 2021 4F 1 H & 2022 4F 1 A THF BRZEMBER RSO FE
E17 PCI (B 22 5BIFR) S &G ASCVD 2 Wi 38, IR EFH ARG 7 KW 518 F ks It
P, W BE D NNERA SRR . WALERF ARG IS T RURKPUM /ML, I HARYE B3 M. o,
YT RERNE . 5 R TE K ARB 25W. TEMAR 29 L, WAL ARG 45 T o B A VT & 1 4 22 A5 4 g
1BIT (FTFEAAIYT 40 mg + KA 10 mg B EFAARTT 20 mg + K 240 10 mg). MEEAL 8 & AT 2
YRIT IR EARSS 7 RIS T AP RIS, 2 B 1k, BRR 140 mg, NMHARMIEAS N6 M. A
WSl RS R AR, rE REHEENERET.

2.2. BARHRE

WCRMHBZE NG REAGE: M. . BMI, B &M BRI S, alsh . W sh 2k,
I E ARG N Bt Ja B Y B 7 45 B St R L M 20 8 (L B BE(ALT L AST). JRER(UA). BH [E B (TC)-
Hil =f8(TG). (K% ERESE AR EEE(LDL-C). =% % fii & (I H[E EE(HDL-C). AEZE A a (LP(a)). #HEE
1 B (ApoB). 2 UZES M E(LVEF), R X4 AECESS, 15 M ™ EREEE 5 (Gensini $F4).

PINFRAE: 1) K EPE T Kk EZE &4 (Acutecoronarysyndrome, ACS) T F i 2 S8 474 [ ot R 5 ki
29 HAT A N(PCLIRTT (R ARSI ERBEY 5K S RSk I EAAR), RJGE2W G ASCVD &
Ho

HeBRbritE: HEBRARAE: 1) 8 < 18 %5 2) &Z8. WIRAHAIA LM 3) EEMFE AL 4)
Bt A 5) MR T AR AR (RN T 1A

I X & fE ASCVD g N: 1) > I™ 8 ASCVD $F; 2) 1 K™ E K ASVCVD FifF
GIF =2 MmN EE . ME ASCVD G it 2 MH KA ACS; 12 AN BL O UUBESE s s s SRt
A s AR LR A, BEAE A i is A s 2 M RN AR GRS K . I sh kR 41
BRI AAAE 2~3 A SRIAEIR BBk ) R AGE (B <55 %, Lotk <65 %); FMEM: mHE
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EHE &

i 1L JiE B FE 2% LDL-C > 4.9 mmol/L . & XU (R 22 G 56 RE A4 A e IR 3l ik 55 B8 A2 A AR (CABG) B 2 e 4R Bl ik
ANVETT S5 BEIRIG s U s 18 1 B R (3/4 3R s d5e K 32 A& VT VAT J5 » LDL-C 175>2.6 mmol/L
[11].

2.3. BEHFYRE S

AU FRIERZ 5 MACE R, sralfEBE W 1 A 3 A 6 JUEEE KRB 12 E2EHE
I 22 10 1r) A1 B 52 A A0 36 45 T, A S A 1T A S5 4 ARG 7 B 7 45 SR S MCAE & AE B Ta) AN RN R AE I 6L
W TS5 R R K AE MACE, WIEskBE U7 45 i (8] . MACE f45: 2T, AREiOgm. X
UL

Gensini ¥F7r 5218 2019 4F Atherosclerosis & # ) Gensini YE/3 15 70 13].

24. GHER*E

P45 $4 45 % SPSS (version 26.0)HEAT 40T HHE R LT BIE bR E F R, o EAME I
YR, AL HECRA R, AR A ESO IR ER, 4L %R Mann-Whitney U %
St F RO R, 3 AR (E 4 ), 41 FLBSR T Pearson 7 KB A1 Fisher #5HIRH, p < 0.05 #2
TRIERE GRS L
3. &R
3.1. EARZFREEE

PRZHIEGNN 203 il FE 3, FLAolisRa 102 5], XTREZE 101 7, BFE-FIERN 61.51 %, FEEE
FIT o LRI A 72.9%, i LA RIVRE JR 975 5835 BT 7 LA A 59.1% 11 33.5%, A5 WRCHR B8 RN ARIFS 58 BB 3 T o5 Ll Agl
44.8%H1 33%, A LLIR(UA). StEdE ST Bif s AL OB FE(NSTEM) I S tE ST Bedfi i 2 Lo LB AT
(STEMID)EFH LLHIR: 20.2% 45.3%F1 34.5%, BF-FHMASIE 1.5 ¥, Gensini ¥F-FEMEN 54.38.
PIALEE NBE B RHEE R SRR BMI, BRI . BRI S, R s R s, ks, B AT
FA FHABRAST. ALT). JRIR. K% E N5 & A HEEE(LDL-C). S AHEEE(TC) Hl =F(TG). =%
FENR®E B E B2 (HDL-C). B8 a (LP(a)). #JEHEE B (ApoB). 7o 0 =S M43 #(LVEF), SCAEAEL
&, Gensini W55 T ZE RS2 X (p > 0.05), W& 1.

Table 1. Baseline data of patients.

= 1. EARZFREIXEE

EEhvoRl o MEEH of B2 p
PE5I 0.666
B n (%) 148 (72.9) 73 (71.6) 75 (74.3)
2 n (%) 55 (27.1) 29 (28.4) 26 (25.7)
e 61.51+10.97 60.33 + 11.69 62.69+10.10 0.126
BMI 25.58 +3.49 25.72+3.42 2542 +3.57 0.535
MAHL (%)
WA s 91 (44.8) 41 (40.2) 50 (49.5) 0.182
ey 77 (33) 34 (33.3) 33 (32.7) 0.92
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ERE &

Continued
BEAE 52 n (%)
g I 120 (59.1) 64 (62.7) 56 (55.4) 0.29
IR 68 (33.5) 40 (39.2) 28 (27.7) 0.083
I R 2 W7 0.787
UA 41 (20.2) 20 (19.6) 21 (20.8)
STEMI 70 (45.3) 38 (43.1) 32 (47.5)
NSTEMI 92 (34.5) 44 (37.3) 48 (31.7)
AR 1.54 £ 1.00 1.53+1.1 1.55+0.92 0.858
Gensini ¥4 54.38 +36.36 57.18 £35.62 51.55 +£37.06 0.271
LY e
TC (mmol/L) 4.65+1.03 4.69+1.11 4.61+0.93 0.586
TG (mmol/L) 1.70 +1.22 1.69 + 1.04 1.72+1.39 0.882
LDL-C (mmol/L) 2.81+0.92 2.89+0.91 2.73+0.75 0.193
HDL-C (mmol/L) 1.09 +0.27 1.08+0.29 1.10+0.26 0.630
LP(a) (mg/L) 312.32+£321.52 302.18 + 325.86 322.58 £ 318.36 0.299
ApoB (g/L) 0.92 + .23 0.95+0.25 0.91+0.21 0.193
PEAL L2 25 (%) 6.46 + 1.30 6.53+1.26 6.38 + 1.34 0.395
AST (U/L) 53.05 + 61.88 55.10 + 69.29 51.02 + 53.83 0.343
ALT (U/L) 36.79 +37.35 35.63 + 40.49 37.94 £ 34.09 0.270
FRER (ummol/L) 335.46 + 100.07 347.87 £ 103.98 322.92 + 94.84 0.076
LVEF 55.85 + 6.57 55.57+7.33 56.14 +5.73 0.538

3.2. BEIHGRAIXIEE

13 H. 6 ARV Y. WA EE TG, HDL-C. EF. B4, JRIRERH LG L (p >
0.05), ML 7E TC.LDL-C.LP(a)apoB bxJ i 4H PR SE B 2, 7 7 B Seit % & (L TC.LDL-C.
apoB: p<0.01; LP(a): p<0.05), W% 2. WALEFIE | HEEVIE LDL-C ¥R R HAR/K, FFHAEMET)
BE VR AR EFAR T, WS 0 IR 2G5 P2 I 2 135 (E TEAIR(0.86 + 0.43 vs. 1.56 + 0.58, p < 0.01),
T 1. SR, WEARBST IR LDL-C bR E 51(89.21% vs. 37.62%, p<0.01), W3 3.

Table 2. Comparison of laboratory results of 1, 3 and 6 months

F2. MLAEE 1. 3. 6 AMEIH IR RRTLL

B gE| MEEH pagicHEh p
TC (mmol/L)
NG 4.69+1.11 4.61£0.93 0.586
1 H 2.35+0.67 3.24+0.71 <0.01
3AH 2.36+0.53 3.27+0.61 <0.01
6 H 2.43£0.51 3.38+0.84 <0.01
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Continued
TG (mmol/L)
NG 1.69 + 1.04 1.71+1.39 0.882
1 H 1.06 +0.53 1.18 £ 0.68 0.285
3H 1.10+0.90 1.17 £ 0.61 0.487
6 H 1.21+1.39 1.22+0.58 0.951
LDL-C (mmol/L)
NI 2.89 +0.91 2.74+0.75 0.193
1A 0.86 + 0.43 1.56+0.58 <0.01
3H 0.86 + 0.32 1.50 +0.52 <0.01
6 H 0.88 + 0.25 1.58 +0.68 <0.01
HDL-C (mmol/L)
ABi 1.08 £0.29 1.10+0.26 0.630
1 H 1.06 +0.27 1.10+ 0.27 0.341
3H 1.13+0.26 1.20+0.26 0.079
6 H 1.18 £ 0.30 1.25+0.24 0.108
LP(a) (mg/L)

NG 302.18 £ 325.86 322.58 +318.36 0.299
1A 299.62 + 402.98 381.80 + 403.42 0.022
3 A 278.20 + 343.99 352.54 +392.76 0.028
6 H 271.79 £ 314.93 353.07 £372.95 0.034

ApoB (g/L)
NI 0.95+0.25 0.91+0.21 0.193
1 H 0.45+0.28 0.61+0.24 <0.01
3H 0.47 +0.28 0.62 +0.27 <0.01
6 H 0.53 +0.27 0.66 + 0.28 <0.01

AST (U/L)
N 55.10 + 69.29 51.02 £ 53.83 0.343
1 H 26.01+11.14 27.90 + 26.74 0.579
3H 26.00 £ 11.79 26.88 +10.01 0.267
6 F1 27.83 £15.57 28.16 £ 15.04 0.962

ALT (U/L)
NG 35.63 £ 40.49 37.94 £ 34.09 0.270
1 H 33.88 £21.06 31.47 +18.75 0.722
3H 33.67 +25.81 33.89 +21.31 0.344
6 H 31.36+18.39 34.68 £ 30.20 0.619
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Continued
JRER (ummol/L)

NG 347.87 £ 103.98 322.92 + 94.84 0.377
1 H 343.59 +90.33 326.19 £ 76.61 0.141
3H 350.92 + 85.24 326.37 + 73.00 0.029
6 H 343.53 + 86.28 333.43 + 74.44 0.196

LVEF

NG 55.57+7.33 56.14+5.73 0.538
1A 57.05 +6.23 57.45 +5.56 0.633
3H 57.79 £5.78 58.13 +5.02 0.660
6 H 57.82+5.82 58.71 +4.75 0.235

WA e LDL-CAB b 3T 2

W

.35
%\I; 3 %Z?l
QZ.S
?Ea 2 1.56 15 1.58
£ 1'? 0.86 0.86 0.88
Q -®
)
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ABt LA 3AH 6H

st 1]

e WS et X IR

Figure 1. Comparison of LDL-C follow-up results
1. AHBE LDL-C T

Table 3. Comparison of LDL-C compliance rates
3 3. LDL-C JA#RZEET L

LDL-C < 1.4 mmol/L LDL-C <1 mmol/L
B R4 p1E B Xof B4 pfE
1H 91 (89.21) 38 (37.62) <0.01 60 (59.41) 10 (9.90) <0.01
3 H 92 (90.20) 41 (40.59) <0.01 59 (58.42) 13 (12.87) <0.01
6 H 91 (89.21) 48 (47.52) <0.01 61 (60.40) 11 (10.89) <0.01

3.3. FAE#E MACEs BILLE:

BT 6 A W), WEHILE 11 Fl8E K4E MACE (FErb & BET: 1 6], FAROUEEZE 1 F], 0%
JFEEABE 9 ), XFREASAE 22 38 K 4E MACE (L &R0 3 6], FROVEESE 4 6, OSIHHEA
Bt 15 ). MEE4H MACE &A= 28 557 R 2 AH LY B 2 B {I(21.78% vs 10.78%, p < 0.05). {HAZ&XT T4 F

ABEs FARODHEESE. AT ot Ly, P4 MACE RARZER LA FE X (p > 0.05), W&
4,
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Table 4. Comparison of MACEs incidence
# 4. MACEs £ 4 F 33tk

WMEH n (%) X n (%) P
X MACE 11 (10.78) 22 (21.78) 0.034
NS RN 9 (8.82) 15 (14.85) 0.184
RO 1(0.98) 4 (3.96) 0.212
ARFET: 1(0.98) 3(2.97) 0.369
MR HERE TS5, 18 Kaplan-Meier ¥2:42 il 2 A E AR A7 128, (1 Log Rank K36, WS4 B35 A A7

R TRl % 5B R L = 0.032), WL 2.

K-MAE A 2
] S — 41
~— - e
= 038 B =
N
4 0.6
X
B
2 04
2
g
0.2
0.0
0 50 100 150 200
INEIEN
Figure 2. Kaplan-Meier method was used to plot the survival curves of the
two groups

[# 2. {¥ M Kaplan-Meier ;A4 F4H B & £ FphLk

4. W

IR H TR AR YE BRI 2, (R IKE HAT ACS B MARIAFR RN A S [14]. 1EIGIT 0
i S BRI TT B A, VTR U2 AN T T R A, 8 LDL-C /K FEKE 50% [15]. 2ATf,
FAAAR YT AE LAME M AR AR, F H SR IITEAE FH Ay T 28 25T s AL B IRV I R R, 2 20% 1
I BREARB IR BE P R [16]. FEFHRZ0TT S OL T, ik FEAR VT4 F 770 B 80 A5 B I LDL-C 7K~
RTHZ) 6%, SRMIA KRN H KRR, LWt iF B IhREH KRB E, i RFERTE, XHAKIE s
W%E[17], FEHARRBPAITEH S5 LP) & 20%/4A 4, XAl RSN ASCVD #E HIER A K
B[18] [19]. #R#E3EE AHA/ACC $RFGFAIE ML, HATAT ASCVD B2 MR HIT %, FE AR
TEUE T R EE AR YT SR 259, BRI #2410, 04 LDL-C {5k TRk, 3% [BIA 1 PCSK9
HIHIFNEIT10] [11].  H AN Sy s FEAR YT Jemt RG240 rl 8 LDL-C 3 — P 1KLY 15%, (AH
4y B LDL-C JEikiAbR[20]. — T34 & 2984 6] ACS B HIRE U VA 2 R B, Al s B Ay T ) iR 1
A& 24 J5 , LDL-C i&#] 1.8 mmol/L LT &5 LEFIHB A 50.7% [21]. T LI JLAE PCSKO #1171 H
BAEBATTHIARET 2, W 5 I PCSKO Hil 77 e Vs G2 2522, T 7E wy ol P A VT BG4k 3 22 A iy -
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ERE &

fif LDL-C 7K-FH F#AI% 20%, F HARR TMyT 225050 — P PR ASCVD #9022 1ML 45 B AR R 23]

YT E G ASCVD B#, BF@EEAIIFZMEREER, BAROMEFHF LR E24] [25]. 1EN
ASCVD & il & £ MACE H) B T4 4, LDL-C BETS ik brxf g TUn A 2 = s, s E i
SMIF TR, H RGOk TR T & ASCVD 83 I Rk L IA Rk, LDL-C 4 il K PG
il . FOURIER WA IS s ACS i35 AR IS JC 5t LDL-C [% 2 B /K (<1 mmol/L), #—3F
BGOSR R A%, 3R LE R 5K LDL-C W5 RIS HIRF A 26], JF HBEV 2.2 N %4t
B EREBA Z S, X P UE s 7K LDL-C 2241 [27].

AT RPN EE TSR E ASCVD 21, JEHEEHEARIG 7 KAMEH PCSK9 7],
FEBGE 1A A BV R, W41 LDL-C “FXCF W B AR I HOA AR R B IR W) B2 v, ERE)E
SANH W IR AT A F R R4S . 207038 B LP(a) S Hfth ol i 25 B IR 2R 1t & 52 o I B S0 R AR 1Y)
M S K2R [28] [29], FRATTHE ST envolocumab L EEAIE— P F#{Ik LP(a). ApoB, X5 i B FLAHAT
A, KT ASCVD B3 AR S5 5% A KU (Y B ARt v] BB A7 /E — 8 M i Ak o 7 B8N Bl U5 I 2 v A
Envolocumab [ # & 4= MACE KU 0 B ZH T B%, 7870 s Bt T Envolocumab A S RE % 41 5 f& ASCVD
BEWEIR, FRREE BABLE.,

KR ANHFAE— ERI AR B, Mo B FEZERFFAAHL, ERBATREA AN EVDN,
HIETHRAOHTR, X—2&R 05 K2 ot st — B, ik, XA DY RS, B
(1038 R A LA o HRL B, A7 AE — 8 (I PR e

5. &g

PCI RJ5 K E & ASCVD #E A 5 envolocumab, feUsff LDL-C R Fiktn, It HiswhlfEfaE
HIZKF, B BRAK R 4 MACE AU
RIFTEVEE Y B A ER 2G5 .
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