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J&6 BN MACCE( 485 s st JE S ARSI S HmE bl d eafFhizFTE2niessn)w
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Analysis of adverse cardiovascular and cerebrovascular outcomes within two years
after coronary artery rotational atherectomy in patients with different types of acute

coronary syndrome
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[ ABSTRACT | Aim  To analyze the incidence of major adverse cardiovascular and cerebrovascular events
(MACCE) in patients with different types of acute coronary syndrome ( ACS) undergoing coronary artery rotational atherec-
tomy (RA) within two years. Methods 268 patients with ACS who underwent RA in the Department of Cardiology,
Nanjing Drum Tower Hospital, Affiliated Hospital of Medical School of Nanjing University, between November 2011 and

December 2022 were retrospectively included.  According to whether ST-segment elevation myocardial infarction ( STEMI)
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occurred , they were divided into 25 cases in the ST-segment elevation myocardial infarction (STEMI) group and 243 cases
The NSTE-ACS group included unstable

The basic information and intraoperative data related to

in the non-ST-segment elevation acute coronary syndrome (NSTE-ACS) group.
angina pectoris ( UAP ) and non-STEMI ( NSTEMI ).
percutaneous coronary intervention ( PCI) in the two groups were collected, and the occurrence of MACCE (including car-
diovascular death, non fatal myocardial infarction, worsening heart failure, ischemic stroke and target vessel revasculariza-
tion) within two years after RA was followed up and analyzed. Results Compared with the NSTE-ACS group, the
STEMI group had a higher incidence of MACCE and cardiovascular mortality during the two-year follow-up period (10.3%
and 0.4% wvs. 28.0% and 8.0% ; P<0.05). There was no statistical difference between the incidence of target vessel
revascularization, nonfatal infarction, ischemic stroke and worsening heart failure between the two groups ( P>0.05).

According to subgroup analysis based on enrollment periods, the results showed that over time (2011-2017 compared to
2018-2022) , the incidence of MACCE in all patients within two years after RA showed a decreasing trend (18.97% us.
6.58% ).

tricular ejection fraction (LVEF) were included in the Cox regression model.

Combined with previous studies, gender, hypertension, diabetes, renal insufficiency, smoking and left ven-
It was found that the use of intravascular ul-
trasound (IVUS) was an independent factor to reduce the incidence of MACCE in ACS patients within two years after RA
(HR=0.333, 95%CI. 0.153 ~0.723, P<0.01).
RA, the cumulative incidence of MACCE events was higher in the STEMI group than that in the NSTE-ACS group ( P<
0.05).
after RA compared to NSTE-ACS patients, and the use of IVUS during RA surgery can reduce the incidence of MACCE in

Kaplan-Meier analysis showed that among ACS patients undergoing

Conclusion STEMI patients have a higher incidence of MACCE and cardiovascular mortality within two years

ACS patients after RA.
[ KEY WORDS]

survival analysis;

acute coronary syndrome;

events intravascular ultrasound

L2 METEIKZE S AE (acute coronary syndrome , ACS)
JERIRFIE TR AR R MR Z —, BEE A
IRk ARSI A I & i T SR
FHH K2 38% 11 ST Bt4f =1 B0 LA AE. ( ST-segment
elevation myocardial infarction, STEMI) 835 F1 27 % 1)
Ak ST Bedh & A 2 i Bk 27 & 4iF ( non-STEMI-ACS,
NSTE-ACS) (B # A7 — > 8l 24> v 31 5 B2 55 40 1k
o 228 W e R B KA AR YT (percutaneous coronary
intervention, PCI) ', L U4 35 76 Ik 3l Bk e % R
(rotational atherectomy, RA) FF V577 7tk 2 ik 854k
WAED BFFCIESS, RA 18 ACS JB 3 P I R i ¢
A HAR, HARZER ACS BHIT RA T
PSR U, AR 5E B TE S I AN [FIZE A ACS
FBETT RA J5 BTG 25 5 RO G I R 2R

1 #RITE

RIS

R N B MR, A4 N 2011 4R 11
A—202 5 1R2 ATHRAFEFRMBEHBER
1T RA AT 24k & LR HE N1 ACS A 3 268 1],
Hr N5 4 STEMI = NSTEMI 8 2 % 3 4 &
VA EAR S ki e TER B FEH T E RA,
% B 2 T AR 2 ik TIMI 3 2 43k 2

1.1

rotational atherectomy

major adverse cardiovascular and cerebrovascular

3%, MAFRE =18 ¥ H <85 ¥ #y ACS &
FH,OWAERERF A EAEETY R B E Y
BrEESNREL AT RA R Wk ELXEMN,
He PR AR RA JB RN AR BEAE e JBF o % o 37 &
B NEHFEQRERT, TR K Fa T2 12
MR AEFAYZB(HRFEEFT)#AT, K
HRTERFEARBEREFREZ R S H0E
(No.2021-531-02) .,
1.2 BErpise

BB R (1) S LA B
FOHBEH R R, &R U g R
=140 mmHg 1/ 3% 47 %K £ =90 mmHg, 3 F & i1 &
O BERORE X A =7.0 mmol/L, & &
2 h mAER AL A =11 1 mmol/L, # {41 & &
(glycosylated hemoglobin, HbAlc) =6. 5% =k & & &
a0 E R A Xk K BB B2 =5. 20 mmol/LL,
1% % J& fig 2 & 2 [E B2 (low density lipoprotein choles-
terol , LDLC) =3. 4 mmol/L, H i = B =1. 70 mmol/L
SHEELEE REEX =1 /R, ELE
WME>6 AN F 2 DA AT 3k B RO AR O AN T E
B 3 fE A A SO B B /N BRI (estimated glo-
merular filtration rate ,eGFR) <60 mL/(min - 1.73 m*),
NBER B 2 4 BRE k& B 3 & 4 1 AT L
WA E e B R R [ E R EE
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i = B \LDLC #n % & JZ flg & & fE [ 8% (high density
lipoprotein cholesterol, HDLC) ]\ K B . ALEF . C K M
EAS, QEXAEBNEAESE S @4 %K (left
ventricular ejection fraction, LVEF) . (2) N # % # |
R BB % A A # (intravascular ultrasound
IVUS) WA Ty K. xATY KREELR &K
B KED BV K mRARY KREEEZ ®AR
PEREIEED RAXEELE RAXEHENET .
XREKE REBEXKEE RARELAE RAM
kI KE FARE & F KA E%F PCLA B R,
(3)RAARE 1.,6,12,18 K24 MARITH ANIR
B i o 7 A g 8 B3t AT M A BT, BT 4
AR EFAE N EEAL B R4 2 4 (major adverse
cardiovascular and cerebrovascular events, MACCE ) ,
MACCE ‘&6 1% 76T A B M ILE JL .0 %
E B ES EhE N ERENNE S S
REMH, ChERXTEHEECERRFENRT,
BIECBKE O T E 8 IUVAE T F O, B AT
THHECHEREAGRT, OCEMEEEELK
Ml FamE R A/ RRAEH R A H A E, Ha
PR R e R R A Ty AR A
W24 h, BEEHGFIEENTERBERL, Bl
iR E A R 48 A e B LA B B R BT, B4 PCI
An TR B0 K B HLA
1.3 FAREIFE

RA R34 F U fun AL 254, R o F M5 &
ff % 100 U/kg, J& % /NEF38 A BF % 1000 ~2 000 U,
F A A Rotablator & 45 (3% £ A% A8 ), R
B o 4 B IVUS % % & & e B 3k, e B Sk KN
1.25 ~2.0 mm, 23 7£ 13 000 ~22 000 r/min, % X jiE

BE LR 10 ~15 s, 18 7 30 ~60 s, H K122 7
FHAE, EEANFRTE PN EFFLFEE R
WA FE 2K 500 mL+ BB H W 2 mg+ i &
5000 U), wBEE, A A EZT kLA
N, FIHBEEREMEHH#TT A MEEE,
1.4 Sit=ZE4aHh

K SPSS 27.0 B MF#HATHFE T, FEEAS
AT ER B xxs KR, FF A ES A BT
ERRA BBk R, KA A SLAEA ¢ A 36 3 Mann-
Whitney U # ¥, 38 E ARG (%) ko, XA X
5, & Fl Kaplan-Meier # 4 % | 7 41 £ # 1y 2 4R
B R LR B &, F log-rank A 36 8EAT 41 9] Hh 8
FABHEAMSLFE Cox HFMA A EH AR
JEF 4 W MACCE 9% B £, P<0.05 ) % 7 &
I FE L,

2 # B

BERLFTMMARDERLE

SRR E W AR O (72.57+9.63) %, Hrp
B & R 60.82% (163/268), A BEiL W A
STEMI 4 58 % 25 #1(9.33% ) , ABiiZ Wi & NSTE-
ACS 11 3% 243 1 (90.67% ) , Hih ANFasE RO 4
Ji (unstable angina pectoris, UAP ) & # 201 {4
(75.00% ) ,NSTEMI i3 42 % (15.67% ) ., Wj2H
BAER LM R GER 7 2 R LGt B L (P>
0.05), ‘5 NSTE-ACS ZH# b, STEMI 41 A A Y
SR ERKEF K (P<0.05) . BRILZAM, M2 85 TE
MAF ARG R 27 Kgm it E L (P>
0.05;% 1 f1%E2),

2.1

& 1. 268 fjl1T RA () ACS BEELFRILE
Table 1. Comparison of baseline data of 268 patients with ACS underwent RA

i H 4HR(n=268) NSTE-ACS 2H (n=243) STEMI 4 (n=25) p

i % 72.57+9.63 72.719. 61 71.20+9. 87 0.457
/(%) ] 163(60.82) 145(59.67) 18(72.00) 0.324
LR/ [ BI(% ) ] 220(82.09) 198(81.48) 22(88.00) 0.592
IR/ [ (% ) ] 112(41.79) 100(41.15) 12(48.00) 0.654
EIRINMAE/ [ #1(% ) ] 72(26.87) 65(26.75) 7(28.00) 1.000
WA/ [ (% ) ] 85(31.71) 76(31.28) 9(36.00) 0.770
R/ (%) ] 12(4.48) 12(4.94) 0(0.00) 0.529
O NAEFES /[ (% ) ] 42(15.67) 40(16.46) 2(8.00) 0.413
B IREAR 2/ [ B(% ) ] 45(16.79) 40(16.46) 5(20.00) 0. 865
LVEF/% 54.26+7.99 54.37+7.87 53.12£9.13 0.456

23 i 1B/ ( mmol /L) 5.53(4.83,6.66)

5.47(4.87,6.64) 5.85(4.58,6.73) 0.940
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i H 2 (n=268) NSTE-ACS £ (n=243) STEMI 41 (n=25) P
Bl =5/ ( mmol/L) 1.26(0.92,1.61) 1.25(0.91,1.62) 1.32(1.07,1.56) 0.518
SR FEEE/ (mmol/L) 3.66x1.00 3.66x1.01 3.64£1.00 0.951
LDLC/ ( mmol/L) 1.93+0. 80 1.9420. 82 1.8320. 62 0.500
HDLC/ (mmol/L) 1.04(0.82,1.16) 1.04(0.83,1.16) 0.97(0.76,1.10) 0.199
PRIR/ ( wmol/L) 371.97+109. 69 369.34+106.25 397.41+138.78 0.224
HILET/ ( wmol/L) 73(60,97) 72(59.25,93.75) 76(65,103) 0.242
C RWEH/ (mg/L) 3.55(2.40,6.30) 3.55(2.40,6.20) 4.30(3.30,20.80) 0.192
Bt IR 259/ T (% ) ]

fiTZ5Y) 265(98.88) 241(99.18) 24(96.00) 0. 660

ACEI/ARB/ARNI 135(50.37) 120(49.38) 15(60.00) 0.423

B 2 A4 BHf 551) 199(74.25) 180(74.07) 19(76.00) 1.000

4538 T8 PHL 57 68(25.37) 64(26.34) 4(16.00) 0.374

2. 268 fiil ACS FH RA RPERLE
Table 2. Comparison of intraoperative data of 268 ACS patients with RA

i H 2 (n=268) NST-ACS £H (n=243) STEMI 41 (n=25) P
Besh kA B/ [ #1(% ) ] 201(75.00) 183(75.31) 18(72.00) 0.904
6F B/ [ B1(% ) ] 185(69.03) 170(69.96) 15(60.00) 0.425
LIRS/ [ (%) ] 139(51.87) 124(51.03) 15(60.00) 0.519
LR/ [B(%) ] 35(13.06) 33(13.58) 2(8.00) 0.634
S SURAE/ [ B (% ) ] 10(14.71) 9(3.70) 1(4.00) 1.000
A AR AR TR BE (% ) 90.22+8.78 90.12+9.00 91.16+6.28 0.574
IVUS i /[ #i(% ) ] 141(52.61) 128(52.67) 13(52.00) 1.000
iy sk/ [ (% ) ] 249(92.91) 227(93.42) 22(88.00) 0.552
BRI KR B2/ mm 2.40+0. 66 2.40%0. 65 2.37+0.76 0.835
I KT 5K % J)/atm 13.45+4.69 13.37+4.61 14.26+5.43 0.370
JaP sk [ Bl (% ) ] 265(98.88) 240(98.77) 25(100.00) 1.000
TKJGY KERSE B A2/ mm 3.21+0.61 3.21£0.62 3.210.57 0.991
BREY WL S1/atm 19.57+3.99 19.45+4.07 20.68+2.98 0.143
BN E AR/ mm 2.78+0.35 2.7920. 36 2.76+0.21 0.736
AR E AR/ mm 2.97+0.46 2.97+0.48 3.000. 31 0.781
R EAZ/ mm 3.1920. 44 3.1920.45 3.2420.36 0.577
AR/ A 2.32+4.58 2.32+4.80 2.32£0.90 0.999
FIREKE/mm 54.35£21.76 53.44£21.38 63.20+23. 81 0.032
BRI A E F1/atm 11.40+2.19 11.35+2.12 11.85+2.77 0.278
e s S B/ 0.347

1 232(86.57) 208(85.60) 24(96.00)

2 35(13.06) 34(13.99) 1(4.00)

3 1(0.37) 1(0.41) 0(0.00)
I KEEE 3k B A2/ mm 1.52+0.17 1.52+0.17 1.51+0.15 0.764
BERE M/ [Hl(%) ] 0.115

ZERTRE L 206(76.87) 189(77.80) 17(68.0)

AR BNk 51(19.03) 43(17.70) 8(32.0)

)5 11(4.10) 11(4.50) 0(0.0)
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gk
i H 23 (n=268) NST-ACS 4 (n=243) STEMI 41 (n=25) P
A A H/ [ (% ) ] 33(12.31) 30(12.35) 3(12.00) 1.000
AR Bk IR/ [ (% ) ] 33(12.31) 28(11.52) 5(20.00) 0.363
A sER Sk ZEfL/ [ (% ) ] 2(0.75) 2(0.82) 0(0.00) 1.000
AR Sk Atk [ (% ) ] 4(1.49) 4(1.65) 0(0.00) 1..000
FARM]/min 110.79+45.38 110.32+43.93 115.40+58. 48 0.595
R L/ mL 157.72+64.26 156.46+61. 48 170.00+87. 46 0.317
2.2 REFEA MACCE ZEFR or . NSTE-ACS(n=243)
268 1] 5 3t BE Je 07 B Rl DI R R (2201 + & 80p - STEMI(n=25)

5.6) A H . PIALEH MACCE R/ER MU LEFAEr 3 o
FOERAAEGA 4 X (P<0.05)  TAREIEEL AL & % o
BESE 0REIN TR B eI b A R s A 8 T P 1030%
% R %R TR FE X (P>0.05:%3), = |
Kaplan-Meier 43#7 7~ , STEMI 21 2 54T RA J5 4R 0 2 4 6 8 10 12 14 16 18 20 22 24

N MACCE ZEFE A R & T NSTE-ACS 414, W
2R HEASI2EE X (P<0.01;& 1),

x3. WABREMEN MACCE REXRIR
Table 3. Comparison of MACCE incidence between the

two groups of patients within two years

AL (% )

5iH NST-ACS #6  STEMI £
(n=243) (n=25)
MACCE 25(10.30)  7(28.00)  0.023
D SET 1(0.40) 2(8.00)  0.024
LB O NATIL 1(0.40) 1(4.00) 0.178
DI NE 3(1.20) 2(8.00)  0.070
S i A 2 3(1.20) 1(4.00)  0.326
A I 4 1 A2 o 17(7.00) 1(4.00) 0.811

2.3 ARIMNEE MACCE &4 ELLE
TR, STEMI 41 34 & 4 MACCE B
K 2 = T NST-ACS 41 (HR=3.10,95% CI:1.34 ~
7.17,P<0.01) %40 A B [H)AS [R5 47 (%) S0 26 53 #r v
THAEM LG I L (P>0.05), 2018 F—
2022 AR HE AT RA JE AR MACCE 9 & A2 %/

HEE1E)/ A
El1. WAERE RAEAEN MACCE WRMREHLELML

Figure 1. Cumulative event incidence curves of MACCE

within two years after RA in the two groups of patients

T2011 4F—2017 41 83, 4 &8 8 3 Fl NST-ACS
BH MACCE M ARERZREA G E L (P<
0.05) , 1 STEMI #3% MACCE & 2E R 2 5051
RN (FRAME2)
2.4 REWERNLE MACCE EMEZSH
FLRZE Cox M4 HT 7R, RA i ffi H TVUS 1]
I FET ACS B35 1T RA S PI4E N MACCE (9 & 4=
KU (P<0.01) , BB E Cox MIIH3H7H P<0.2
(PRI ZR (A0S B A2 ARBE R H  TVUS (TR
BHE) A Z 2 Cox BIHAMT, 455K B s, RA
IVUS i {2 ACS 1T RA J5 W 4F P MACCE %
Az KU AR A At 37 52 IRV R (P<0. 01) o 4RI 1
i AR B ) RE N A | I OB R e s A A A
RMAZHER Cox IR 5 IR RA 1 IVUS
R ACS HE 4T RA J5 PI4E N MACCE & 4= X
SIREAIC I S S R 2R (P<0. 01538 5 FlIk 6) .

& 4. REBHNRERESHT MACCE £ 4EZE
Table 4. Analysis of MACCE incidence based on different time periods

AR NST-ACS 4 STEMI 21 HR(95% CI) P ZHAEH P
IBEHEE/ (%) ] 25/243(10.30) 7/25(28.00) 3.10(1.34 ~7.17) 0.008
ARFEL/ LB (% ) ] 0.651
2011 4E—2017 4¢ 17/101(16.83) 5/15(33.33) 2.36(0.87 ~6.39) 0.092
2018 4E—2022 4E 8/142(5.63) 2/10(20.00) 3.64(0.77 ~17.17)  0.102
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P<0.01
20 20 P<0.01 40 P=0.461

Q15 &£ 151 R
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% % % % % %
oS s N s oS o
% % N2 & & &
rLQ\‘\ (LQ\Q) rLQ‘\ qp\ rLQ\ rLQ\

LMEEMNAE NST-ACSHZ KT i8] STEMIZB LN 18]

2. AEIMNREEEE MACCE X &= RERLLR

Figure 2. Comparison of MACCE incidence among patients enrolled at different time periods

RS MEABEWMENLE MACCE HWEMEZS

Table 5. Analysis of influencing factors on the occurrence of MACCE within two years in the two groups of patients

_— HRZE Cox [T ZHNZE Cox 0l

HR(95% CI) P HR(95% CI) P
AR 0.976(0.944 ~1.009) 0.155 0.973(0.941 ~1.006) 0.200
B 2 (A BH 771 0.619(0.298 ~1.283) 0.197 0.533(0.255 ~1.115) 0.095
IVUS {#i 0.332(0.153 ~0.717) 0.005 0.335(0. 149 ~0.753) 0.008
F AR ] 0.992(0.983 ~1.002) 0.110 0.996(0.987 ~1.005) 0.367
SRR 1.009(0.994 ~1.025) 0.235

T6. MABREWMERNLE MACCE HIZFEZE Cox @RS

Table 6. Multifactor Cox regression model of MACCE occurrence within two years in the two groups of patients

e A Cox [1]1 ZHZ Cox 1]
HR(95% CI) P HR(95% CI) P

AR 0.976(0.944 ~1.009) 0.155 0.972(0.937 ~1.009) 0.138
Bk 0.639(0.320 ~1.279) 0.206 0.635(0.272 ~1.483) 0.294
BRI 1.241(0.620 ~2.486) 0.542 1.286(0.626 ~2.641) 0.494
1R 1L 1.167(0.449 ~3.029) 0.752 1.064(0.400 ~2.842) 0.901
B DA 4 0.701(0.246 ~1.999) 0.507 0.774(0.258 ~2.318) 0.647
IVUS {i ] 0.332(0.153 ~0.717) 0.005 0.333(0.153 ~0.723) 0.005
LVEF 1.003(0.960 ~1.048) 0.892 1.000(0.956 ~1.046) 0.996
W2 A 0.838(0.388 ~1.811) 0.653 1.033(0.395 ~2.703) 0.947
3 i @ SR BN DK B Ak A S B P Il IR BSCRTEE 1 45 i

IBEHERISL R KR, RO AN SRR L

ABFER EE LB : (1) 47 RA By ACS [ 4210 78 ACS B3 P 0 1 Jo vkl o s e vk I ak 4

H TE PG AE BT I E] P STEMI AR AHHE T NSTE- - ak Al 28 | S BV 76 2 Yk PCL 3], 4t 1o (AR it
ACS [BEAHH HH K MACCE RARALGMAE ST RSk B G i AR 96 T TAR ol T e
o (2) FEE WL AHESE 1T RA B9 ACS SBREA ARG wh /MRS R e B8 5 6 8 7 10 WU, 53k RA
PR MACCE (95 RIS, (3)ACS I8 7 ACS s oo i i 80V . 3330 BA 390 B 5 1130
FHAE RA PR IVUS TTRAREIR ARG WIAEN MACCE i R B0 78 ACS 85 (805 A5 b Sk 30 ik 45

R AR, PRB A AT IR B =0 2 — X R S T SE L
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St 4 Il iz H A T A T B R Bl Dk i 9 BE BB i
REGFE N . RA LEA 3 BB 44 00 148 PN AR R4S
DA HAE T R TR R 2R ACS HE R
FH RA B RS AT LR L, TEAHIESE
Wi STEMI 21 5 % M T NSTE-ACS 41 E A &5 W
KA LR ESKE, HERKHE R Cox [\IH5HT
WK SR R IR R & o B STEMI HR &
MACCE &£ #T S fa ks R 2R | 3 5 Z /i) — 3t
FEAER—F BRI —T00 22 Hho0s [l A 5T 0 A
T H 2002 4£—2013 44T RA 4 NST-ACS 3, 25
RE RPN BEEPARET 27.9 4 H G MACCE
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