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[ ABSTRACT] Aim To investigate the relationship between plasma receptor interaction protein kinase 3 ( RIPK3)
and prognosis in patients with acute coronary syndrome ( ACS) after percutaneous coronary intervention ( PCI). Meth-
ods A total of 287 ACS patients who were treated from November 2016 to November 2017 were selected as the study ob-
jects prospectively.  Enzyme-linked immunosorbent assay was used to detect the level of RIPK3 in plasma and its relation-
ship with prognosis was analyzed. Results The incidence of major adverse cardiovascular events (MACE) during fol-
low-up of 287 patients with ACS was 23.00% . Plasma RIPK3 levels in patients with ACS with MACE were higher than
those with non MACE, and the difference was statistically significant (P<0.05). The area under the receiver operating
characteristic (ROC) curve ( AUC) , sensitivity, and specificity of RIPK3 in predicting the prognosis of patients with ACS
were 0.918, 84.85% , and 95.02% , respectively. The incidence of poor prognosis in the high RIPK3 group was higher
than in the low RIPK3 group, and the difference was statistically significant (P<0.05). The median survival time of ACS
patients in high-RIPK3 group was lower than that in low-RIPK3 group, and the difference was statistically significant ( P<
0.05). COX regression analysis showed that chronic obstructive pulmonary disease, time from onset to consultation, total
bilirubin, and RIPK3 were closely related to the prognosis of patients with ACS. Conclusion  Plasma RIPK3 is
closely related to the prognosis of patients with ACS.  Detection of plasma RIPK3 level is helpful to understand the progno-

sis of patients.
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o[ 2P TR Bl Bk £5 A AE (acute coronary syn-
drome , ACS) [ & H R FIFET -2 2B A TH i ke 3%
CLI Ay B 2 AR R i A BR A i R
— 20 B R R F KA AR (percutaneous coronary
intervention , PCI) J& % R FTIR97 ACS 1Y 2k,
ERE Pk O WL R I B EOIR A ok R T
JE P8R, PCL AR AT A R4 A R BN R
LML 45 = 7 ( major adverse cardiovascular events,
MACE) ™0 K BLAPAE ACS H 3 7Us F l E1697 )7
FE R TS KA M 48, ACS 1Y BEEL Al 32 2
Ry e ARSI PN ARG M oA A BRE R 2L T Bl koo A
PRSI AR 5 1M1/ A AR G , i/ ) sd i 375 R
iE S A1 ML PN B R B B 98 395 AR DG i 2 1 R 7K
VRS 5 B IR R REEUE B AR T 2 Ik
AHEAE 8 H BB 3 (receptor interacting protein
kinase 3, RIPK3 ) J& — F Ji 35 41 0 76 T FIAF- 16 09155
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SEUESE RIPK3 ] 38 o 3 9 5 Wi 40 i 19 R 7y M SE T
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al3( G-protein a13,Gal3 ) F 345 1y /M R 4E | 12
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HRHY K ACS; (4) F#<T5 55 (5) M EF miF
Bl &S, BRATE: (1) 6 M MR mA; (2) 4 X
BN AR ER A T8 H (B HAETES
#;(4) BBEHEZ PCL K L% % % F Kby #,;
(5) &Rz AR B REQ R L HE; (6)
GBI () T EZ AR F RGBT #H;(8)
BT kB, 287 ] ACS B+ B 198 4], &
89 fi| , fE 44 37 ~73 % | F 34 (58.47+9.02) ¥, F #
AL £ (unstable angina, UA) 198 7] \3F ST Fi 44
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infarction, NSTEMI )24 17| ST £ #4% A& ALAE 24 (ST

segment elevation myocardial infarction, STEMI ) 65
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JE e AR E AR RO 1B M P ZE M MR R R R X
BOREEE BADaEA KRERDHE L
BT & A0 E 5 4 4% (left ventricular ejection
fraction, LVEF)
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FEEZPCIAE 12h WEBE#MKLS mL,
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(RA&WE RN EEENTRARLE),
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%, MACE @B R QIR Mz E&# FRE
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Table 1. Comparison of baseline data between two groups

i H MACE 41 (n=66) 3k MACE 4 (n=221) %a P
38787 58.72+8.92 58.3949. 14 0.259 0.796
B[ H(% )] 44(66.67) 154(69.68) 0.216 0.642
R FEFEE (kg/m?) 26.16+3.34 25.87+3.29 0.626 0.532
Wz 8/ [ (% ) ] 40(60.61) 123(55.66) 0.507 0.476
LR/ [ (%) ] 41(62.12) 138(63.44) 0.002 0.962
FRIMAE/ [ B (% ) ] 43(65.15) 132(59.73) 0.628 0.428
BRI/ [ B1(% ) ] 19(28.79) 57(25.79) 0.234 0.628
P PERE ZE LY/ [ (% ) ] 5(7.58) 13(5.88) 0.248 0.619
KR E LIS HI [/ h 17.63+1.73 12.81+1.52 21.881 <0.001
AR SR/ [ % ) ] 0.022 0.881

3z 5(7.58) 18(8.14)

ES 61(92.42) 203(91.86)
PIRHERL/ [ B(% ) ] 0.070 0.966

UA 46(69.70) 152(68.78)

NSTEMI 5(7.58) 19(8.60)

STEMI 15(22.72) 50(22.62)
MARLTZE/ (umol/L) 10.75+3. 46 17.62+4.82 10.774 <0.001
AL I 8 M/ % 6.53+1.22 6.67x1.30 0.778 0.437
LVEF/% 54.72+4.18 59.64x4.43 8.018 <0.001

2.2 PIPK3 iilll ACS &2 PCI RJg MACE %4/
&

MACE 41 B 3% 1. 3% RIPK3 /K F Ky (482.65 =
52.82) ng/L, i T9F MACE #1[ (317.09+42.77)
ng/L], 2Z5 A G 2# L (1=26.078,P<0.001),
2% RIPK3 Fiill ACS £ 5 1) ROC #i £ T iR
(AUC) FefE i o R FR 54000 R 0. 918
(95% C1:0.879 ~0.947) .385.84 ng/L.84.85% .
95.02% , M IM3E RIPK3 Fiill ACS 3% FlG 1Y i
FERR KT 15 (385. 84 ng/L) %5 & 4> 7 RIPK3 41
(RIPK3 = 385.84 ng/L, n = 67) FI{k RIPK3 41
(RIPK3<385. 84 ng/L,n=220), 5 RIPK3 #HH %
WG AR &4 R 5T RIPK3 4, 23 AR H#E
X [58.21% (39/67) M 12.27% (27/220), x* =
61.200,P<0.001 ], = RIPK3 4 &% {7 4 77 it
[EICTIK RIPK3 4, 2R A G R X (18 N I
24 1~ H ,Log-Rank Chi-square = 74. 403, P<0. 001 ; ¥
1 FIE 2)

2.3 N ACS B¥E PCI RE MACE R£EHMSEZE
[E] )3 5 7

PR ) AR T R R WA I v

ILAE BEDRI 12 P B ZE 1 il 2 9 6 722 S 4 96 722

FA RIE RS E ] B LA L BHLLER
LVEF RIPK3 fEh B8 & (& m AL 2),
¥ ACS BEBUSAE R A T A COX [H 437,
SR W RAEWE S R NAE B PR A8 B ZE P i 2
WG &G ESLL i E | BUIBLT E  LVEF  RIPK3 7] fig
5 ACS BEPUGAAEIRR (R 3) o IR ASRME o
<0.10, % ERF KA COX Z KK [ 175007, 45
S50 7 P P B S M il 0 | R A R 2 e TR) S IR
£1% RIPK3 5 ACS B &G XAV (£3).,
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Figure 1. ROC curve of plasma RIPK3 in predicting
the prognosis of ACS patients



CN 43-1262/R

rhE B Pk AL 4% 2021 4E4S 29 B4 3 1 257

1.0k R2. BETEWE
Table 2. Assignment of variables
0.8} —
AR WA AE
" i - -
ﬁ 0.6 P 53] Z=0,%=1
M ooa % 4 H=0t=1
B —~{ERIPK3A & I H5=0,E=1
0.2 -~ BRIPK3A
: ~+ {ERIPK3A-fI% 155 6 1L AE H=0,2=1
—+ BRIPK3ZAE -l 5k
0'0_1 I ! I I I )I%)/T{ﬁ [Z_f:()’%:l
0 5 10 15 20 25 B B R S e e s B
AR 1 P B S il 5 55 3=0,72=1
9 AR S EK ¥ =0,2%=1
E 2. [ RIPK3 7k ACS BEAFHZ ;
. . . . S AR 2T UA/NSTEMI=0,STEMI =1
Figure 2. Survival curve of ACS patients with . . .
different RIPK3 levels U U R =0, HUA AR =1
F 3. %0 ACS 2EF/EH COX EIRAH#r
Table 3. COX regression analysis affecting the prognosis of ACS patients
COX MR % COX ZHE
S
HR 95% CI P HR 95% CI P
A 1.542 1.031 ~1.963 0.032 1.006 0.821 ~1.582 0.421
51 0.652 0.582 ~1.263 0. 684
(ENGTS- e RA 0.748 0.633 ~1.408 0.496
A 1.189 0.865 ~1.692 0.286
e IR 1.285 0.911 ~1.792 0.153
= A 2.735 1.430 ~7.682 <0.001 2.261 0.985 ~6.529 0.057
BRI 2.263 1.144 ~6.709 0.009 1.752 0.964 ~5.083 0.114
g P BH P il 5 A 6.982 2.163 ~19.730 <0.001 6.193 1.372 ~18.520 0.001
SR ST B 1.072 0.824 ~1.535 0.339
S AR A 1.308 0.926 ~1.862 0.112
KR B RS A 8.793 3.085 ~25.792 <0.001 8.103 1.863 ~13.778 <0.001
BRI 2T 5 A 0.952 0.726 ~1.408 0.426
poyi B 0.491 0.389 ~0.562 <0.001 0.574 0. 466 ~0. 689 0.041
LVEF 1.753 1.083 ~2.364 0.015 1.263 0.923 ~3.082 0.276
RIPK3 3.172 1.532 ~10.427 <0.001 2.658 1.047 ~7.867 0.023

H. B S AFERNEH,
3 43 i

RIPK3 EAT 22 218/ 73 B FR A 45 ¥ B8, P i)
WEER AL Ui 8 A, S A M A R T Aok, A
g2 % B RIPK3 EL A7 18 47 1L /N 3% £k #4  FH T
LRI /MES 5 ACS KR B B AR 16k
AL AR S — i 4% S DL A 30 Jok 583 6 1 £ 1) 49
WIEFEAER, B etifb i /Gl i P PR K B
IR 3R 5 000 P B A A BV L R R R Ak
(4 LIV 530 T PR, TR 5 | 4% A 40 B 7 i 7 453 47

T SR A | P 80 PR 40 L/ e vk 40 R B
AT A B, 35 R S AR s i 1 e B 1, 53K
SEREBEBR I B L e AN L /NARCTE AR REAS 23
RN T 40 28 18, 4 &K 18 il
AT kB B R15 T N AN AN 2 6,
FLATMLA 28 81, JFiFs 58 1 L4 o 35 A i 2%, o
B S ShkoBke 28 | A2 1E 3 Jik o A A Ak itE — 25
S FRATHEN RIPK3 T A8 2 8 1M/ i
k25 ACS BB PR , H EL R B A BRAL ) 75 oF
—RGY . SR, 124 1L 6T RIPK3 5 ACS
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TG (G 2R 1 AR B A, PR AR 0 LA T 45T

W SCIBAE N RS R, 3l 330 i ACS
BEDTALEE , & B MACE &4 #8228 20.30% , At
SR BN FERE T AR 2 23. 00% 1) ACS & kA4
MACE , 45 S m& o T REAE A 7, vl e -5 90 A 191 1) 4
EESAHK, H—2 IWBAFE TG B3 12 RIPK3
KRB, MACE 41 /8 & 1 2% RIPK3 7K & F 3k
MACE 41, #2£/R K60 1l.3% RIPK3 /K- 1T GEAT BY T3T
i ACS BE TS, DL, ™ %" R AL C X
NEEE [ ME M R C 1Al ACS B WS 16 0L, 25
R R —F AN ACS BF HUE 9 AUC 439 R
0. 692 0. 630, &5 AEAAR , Ho it [ AT Ge Ay B B C
HHMMENER C 5 2RI, S H K
A 0k B, R TG o A L AR SOl o A
RIPK3 Fiill ACS £ 35 fil J5 1) ROC £k, 45 R WoR
RIPK3 il ACS B i) 1) AUC 4 0. 918, PFAL
58 E, [AlAf Hede B RIPK3 4 S5k RIPK3 41 %
TG AS R & A1 O B A r A A7 B[R], 245 SR % B
RIPK3 A B3 5 AN R & 2R 305 TIK RIPK3 41, 111
rh 7 2B A7 TR TG RIPK3 26, B RIPK3 A] g &
ACS BETSIAEIR R . WU RIPK3 5 ACS &
HIUE IR ER AR COX BIHMTH I ACS
BE TR IR R, 455 W om 18 1 BH € M il s L &
=2 A LT E RIPK3 5 ACS A HiE
KAREY), NHLLE Al 4l A 2 B fE 2 4 Ak, AT
FELZ R o ik S AL, DR Bl Dk ok R R AL AR . RN R
RIS B (R, AR A o JUL Bt i e 40 BR 285 )
R, X R PG R R G H L,

ZE Ak, 3% RIPK3 5 ACS A HUG A%
I A i 2% RIPK3 7K-F-A B TR B BUE . A
R — AR, T — D17 5 a5, 40 i
RIPK3 520 ACS £ il (1955 AR BEALA
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