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[ Abstract JObjective: To evaluate the performance of European system for cardiac operative risk evaluation(EuroSCORE) Il and the
Society of Thoracic Surgeons(STS) score in patients with infective endocarditis(IE) undergoing cardiac surgery. Methods: Data were
retrospectively collected from adult patients undergoing cardiac surgery for IE between July 2012 and March 2016 in our hospital.
EuroSCORE II' and STS score were calculated. The discrimination and calibration of these two scoring system were assessed by re-
ceiver-operating characteristic(ROC) curve analysis and Hosmer-Lemeshow goodness-of-fit test. According to the EuroSCORE Il , pa-
tients were divided into the low risk group(<3%), the medium risk group(3%~6%) and the high risk group(=6%). Differences in prog-
nosis among these three groups were compared. Results: Among 80 IE patients undergoing cardiac surgery, 3 patients (3.75%) died
in-hospital and total 6 deaths (7.5%) were observed during follow-up. The area under the ROC curve (AUC) for the EuroSCORE I,
STS, and combination of them was 0.836, 0.833, and 0.846 to predict late mortality respectively; 0.946, 0.980, and 0.980 to predict
in-hospital mortality respectively, which indicated good discriminative power. Hosmer-Lemeshow goodness-of-fit test showed signifi-
cant P-values (P>0.05) indicating good calibration and accuracy. The predictive in-hospital mortality was similar to actual mortality in
the high risk group(11.8% vs. 10.3%, P=0.358), and significantly higher than that in the low risk and medium groups (P<0.01). The
predictive late mortality was similar to actual mortality in the medium risk group(4.1% vs. 4.2%, P=0.718), whereas was underestimat-
ed in the high risk group(11.8% vs. 17.2% ,P<0.05) and overrated in the low risk group(1.9% vs. 0% ,P<0.01). Conclusion: Both Eu-
roSCORE II' and STS scoring system can satisfactorily predict in-hospital mortality and late mortality in patients with [E undergoing
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cardiac surgery.
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~0.07% "= WL H R IE 15%~30% , SMEFFARIE R
J7 IE I B ZH I, 29 50%010 TE BE 2T A |
IBITE, R IE B AT TR U &AL PP Al A AT
FI W TG S PR T I o BRI O T AR XU Al
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(area under the curve, AUC), FEH EuroSCORE II ¥
51 STS W5 SR P 5F REEXT IE FAR A 1 B ]
[ FE T K e AT A S A8, 3 0l 2 N7 45 TF 43 Tl
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Table 1 Baseline characteristics of IE patients Table 2 Type of cardiac surgery for IE patients
FELL TR IE FAREH FARZEA %%
B () 45.0+14.6 HIETFAR 50
(%) ] 24(30.0) AVR 21
A (kg) 56.5+10.4 MVR 26
I35 WU ( pumol/L) 93.8+68.1 MVP 2
TG SR L O I R [ n(%) ] 18(22.5) TVP 1
ARFT 2 JENOHE (%) ] 14(17.5) TETA 16
AREFEFRS (%) ] 22(27.5) AVR+MVR 10
17817125 (n(%) ] 29(36.3) MVR+TVP 6
REAE D EFAR L [n(%) ] 4(5.0) TR 1
REA OB [ n(%) ] 0(0) AVR+MVR+TVP 1
P B FEVE TG [ (%) ] 0(0) TNETF AR+ e 0ME AN 8
BB B 1M 595 [ (%) ] 1(1.3) PR E R+ ST OB AR 4
Sl n(%) ] 5(6.3) pOE o RN P70 2
JBE 5 2 A M PRI [ (%) | 2(25) ML +5e AR 2
L [ n(%) ] 4(5.0) PN 20 1
it sl ks [ (%) ] 23(28.8) VSD f&4h 1
LVEF <30%[ n(%)] 0(0) oA 4
LVEF 30%~50%] n(%)] 3(3.8) TSk SR B 1
LVEF >50%[ n(%) ] 77(96.2) F kSR RAE 4+ VSD 4R 1
DR TEL (%) ] 2(2.5) MVR+CABG 1
FBNIRNERTE A [ n(%) ] 1(1.3) Bentall F-A 1
My ESIKTFAR (%) ] 1(1.3) SR T AR A B E WU B TE I TR W AVR 3 8 ko
FIFA n(%)] 32(40.0) e s MVR : R & 45 ; MVP: R HUE s TVP: =RIEHUE ; VSD . %
I B 5 355 CABG < St Ik 5 B 8 A A 5 Bentall . 7+ 32 20 kAR 346 01 32 3 ik
(r=0.245,P=0.014), 11 5 STS W AR R (P> muwgcanc,
0.05,% 4),

2.3 EuroSCORE Il #= STS #F 4 xf IE 5+ K & % & —
TR G 4 By FE A T 09 o A

43 5912 EuroSCORE 11 \STS K Bk £ 143 Fi il
IE FARBEIET- M ROC Mk, 255 8/7RmA o
B A VE 0 6 F 0 TE TR 8 2 5 ST
Bt 0 1) B8 T 304 A v (L, = 35 Xz S B T T
() AUC 43 %14 0.836.0.833.0.846 (P #<0.05), %t
A B 3 18] BE T W00 A9 AUC 43 51 4 0.946.0.980
0.980(P 1<0.05, %] 1A [1B),
2.4 FEuroSCORE Il #= STS #F %3 [E F R & # 5t
TG 45 Ry A A 89 57

Gy ST 2 FRPE Ay KB PE A B TE R R
HAE B 101 18] PE T K a3 B BB TS 9 0 Logistic [A]
FEERL (£ 5), MR R K Omnibus K 55 P {H
¥1<0.05, 2 /8 45 Logistic [MIH F A G iT2= & L
Hosmer-lemeshow L& 1L E K 5 P {H1>0.05, #nR
EuroSCORE I |STS ¥4 K 45 vF43 %t IE FAR 35

*®3 T HEEEIEH EuroSCORE II #1 STS ¥4 bk %
Table 3 EuroSCORE II and STS score in the dead and
alive groups

(S 25T T € 7 T £ D
M2 (n=3) fHn=T7) FET-(n=6)

EuroSCORE Il 23.6+20.8° 5.5+5.0 14.7+164* 5.5+5.1
STS 30.2+19.4°  8.6+4.8 20.1+16.6* 8.5+4.8
554 15 30 ) 47 3 4 b4, P<0.001 s 5 i ) A7 3 4L L PP
0.001,
A3 e 301 180 P67 B 375 391 56 7 25 J) 9 000 25 A5 A 4 A
HERE
2.5 FEuroSCORE Il #F & A T & ¥ 5 2 8 th 18 3F 4%
4 EuroSCORE I PF/3# 85 - MG (<3%,
27 ) P a4 (3%~6%,24 ) G4 (=6%,29 ).,
# 6 B7s STSP AR TEAL b (R fa R B T
B PR PR PE S B i — B . TR A
HMIGER IS [R] BT (] B EuroSCORE I 143 (4 3 5
5 EFE, Hefad 5K faam iz 284651t
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o (n=74)
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Table 4 Parameters linearly related to the EuroSCORE Il and STS score
FSES TR ROMEERINETE] S BKBEWT A REEREREC  ICU fEReRE R A ]
EuroSCORE II 0.342" 0.423" 0.269" 0.162 0.130 0.245
STS P43 0.218" 0.361™ 0.232° -0.283" 0.124 0.111
{ERE TR 0.431™ 0.335™ 0.420™ 0.407" 0.420™ —
'P<0.05,"P<0.01.
A B
1.0 1.0
0.8 1 0.8
0.6 1 0.6
# #
B #
0.4 1 0.4 -
— EuroSCORE Il | — EuroSCORE Il
021 —STS 02 —STS
EuroSCORE II +STS EuroSCORE Il +STS
— Reference Line — Reference Line
0.0 T T T T 0.0 T T T T
0.0 0.2 0.4 0.6 0.8 1.0 0.0 0.2 0.4 0.6 0.8 1.0
1-Fe 5k 1=k

A TG ) R BE TSR B TN AT B T R BE TSR
B 1 EuroSCORET .STS.EuroSCORE [[+STS I % T- il 9 ROC B £
Figure 1 ROC curves for EuroSCOREIl ,STS, and EuroSCOREII +STS

% 5 EuroSCOREI, STS #1 EuroSCORE Il +STS i 2E = F il &4 Logistic [ 3 &
Table 5 Logistic regression models for EuroSCOREI , STS and EuroSCORE [[+STS to predict mortality

MR ZR  Hosmer-lemeshow

PEAy A IR Omnibus ;56 LA R B

XY PE  YHE PHE

EuroSCORE 1T FEBEWIAIZET  Logit(p)=—4.920+0.154 x EuroSCORE Il 8.567 0.003 5399 0.714
TERAZET Logit(p)=—3.405+0.105 x EuroSCORE I 5857 0.016 8503 0.386

STS FEBEWIRIZET:  Logit(p)=—5.606+0.172 x STS 10552 0.001  1.528  0.992
TEHIBET Logit(p)=—3.906+0.129 x STS 8.143  0.004 4536 0.806

EuroSCORE T +STS  AEBEHIAIZET:  Logit(p)=—5.576+0.011 x EuroSCORE I1 +0.163 x STS  10.557  0.005  1.561  0.992
HEHABET Logit(p)=—3.878+0.022 x EuroSCORE 1 +0.114 x STS ~ 8.188  0.017 7366  0.498

R L(P<0.05), B A A RIF gt 7 25 7 HR A
(43 BE i 2% I BE EuroSCORE 11 #F 43 1 386 5 th & 1
FHtad, mEA T ARIF LA kA 20w TG 41
Hfadl 2SI G 2# 5 X 3 Hl R Rt T
VEEFEEEH 3HLBEFASEITFEL (P=
0.043), Wk, B a4 3t 5 61 (17.2%) 561, B3
T AL 16 (4.2%) MK fE 4L (P<0.05), B
H911R) e A A B PE T R 5 S BRAE T R (11.8%
vs. 10.3% ,P=0.358) , M fe 25 A v £ 20 1 P AL T
AR T BRI TS AR (P<0.01) 5 w1 16 41 B 5 4L
TRAR TS PRAET R (11.8% vs. 17.2% ,P<0.05) ,
F& 2H U BB T AR PR AL T F 42T (4.1% vs.

4.2% ,P=0.718) , I & 20 T 3 ] A0 T~ 6 /5 F 5 B
BT (1.9% vs. 0,P<0.01),

3 i ®8

HMRFFARSE IE B W EZRTT IS, 1 006 7 4>
FEZ 15 4~ T8 ABEHEAT 9 & 8¢ [ 43 B & 3002,
1969—2000 4, 32 MBETF-ARIGI7 19 1E B35 L6
£ 10 4E 88 0 7% (95%CI : =0.4%~14.0%, P=0.06)
PEREA TE BYE B E | A 2 TR B LA AR R
T BA TR — 24 B SBT3, TEFTA O
JUE 0 RS 95 1) A0 BT AR A YT L IE B I FARIET
NS 5 3T S B U A 1 T | O i S NN o S
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Table 6 Comparison of scores and prognosis in the risk groups

LD fRfE 4l (n=27) &4l (n=24) a4l (n=29)
EuroSCOREII (%) 1.9+0.7 4.120.8 11.8+8.8"
STS(%) 7.32.7 9.2+4.4 12.1+10.9
TR A] (min) 207.3+43.6 238.2+60.0 252.5£65.9"
PR SMIGFR ] E] (min) 98.6+24.1 116.2+50.0 133.3+55.9"
REL U7 A5 1] (miin ) 67.0£20.1 87.7+33.0° 84.6+33.7°
e 2% T (J708) 10.4+4.1 11.1£3.7 12.1+4.3
I KAE [n(%) ] 3(11.1) 3(12.5) 7(24.1)
fEBE IR SET [1(%) ] 0(0) 0(0) 3(10.3)*
HEWRAET [n(%) ] 0(0) 1(4.2)" 5(17.2)"

SR i, P<0.05; 5 fa 4l H iz, *P<0.05,

Tl R R B 1 A T I0I T AR B [] AR A A S MG FR S R] | 3 3 ok B W

EuroSCORE - 43 A % 3 D)k A By 35387, addic-
tive  EuroSCORE Logistic EuroSCORE M Eu-
roSCORE I 349" 32 13 FH 45 [ i PR IS0 i 2 A X
B bPAl, ARZHEFEIESE TN AR 5 R PE T 3R 1

ATGRPE 5, (R STS FFAMBUR B0 O i K 4
(A EEIARZ G RTFRIESE 7, P4 W50

16 1IE B g i A AR /b Hah Bt A —3k,
S REAE 1 302 v i R OE S8 00 20 45 R gk 1
addictive EuroSCORE Fl Logistic EuroSCORE £  fig
PG T TE 2Pk 018 R 5 R T XU (H %
— 45 I KA EuroSCORE 11 943 £ 45 v 45 2 4 1)
B . Madeira 25 2 F| F EuroSCORE 1 #1 Eu-
roSCORE Il ¥4l TE F8.35 19 il T AR I T XU, P&
AUC 43514 0.75 (95%C1:0.66~0.85) 11 0.83 (95%
C1:0.75~0.91) , EuroSCORE II ) 1 i € /1 it T Eu-
r0SCORE 1 ., Gatti 42 Ff 2400 T AR KU 24
RGN 138 4] TE 875 I FE T2 KUK A5 I FE 73 B 4
7~ EuroSCORE I (x*=4.19, P=0.839)#1 STS (x*=3.26,
P=0.917) B RLLAA BEA , {H STS 343 1 Tt fig
2% (AUC=0.540,95%C1:0.453~0.625) , EuroSCORE
II i+ STS ¥ 4+ (AUC =0.763,95% CI.0.683 ~
0.831), 1Mi Patrat-Delon %521F 5% & X EuroSCORE Il
oAl 7 IE B3 TR IE % 5%~10% ,AUC H
0.78(95%C1:0.70~0.84) , A5 H EuroSCORE I |
STS F kA V143 W iz 9] S FE T 38 Ko A3 B W ] FE 1 %
B T B E &S s (AUC )48 33 0.8), H Hos-
mer—lemeshow LGP REKE 56 P E>0.05, 7 i i B

o (B TAM AR /N, HFIFRK, 1575 7E
Ek#ﬁkﬁ*&ﬁL*%m

AW 3¢ % B EuroSCORE 11 A1 STS 3 43t ]

], %R AR — M, AR AT 5T 45
W B RS EuroSCORE I BE4r £ 1EAHE
HHEN EuroSCORE 11 7] H F Hil A £ Be i 9, 84
E 43 38 73 WF 58 $2 7R EuroSCORE AT FH - i il .0 Al
ARFNICU 2, (i ToAE IE N BE 10 3% A 48
8, PR 75 A A g i — IR S
TEABIFE R, MRS EuroSCORE I ##43 %t IE FA
EE%‘iF LR 2 B T XU (38 185, 45 LB T A
W A BEI R 3 AT T RE A A, FL R AE
E%%%Fﬂﬂit%%ﬁ(ll.?&% vs. 103%) , MK fE 41
IS A B AT AT R gk S Al I EAET R
FiUA D2 v £ 2H A TR (4.1% vs.4.2%) ABARAS T 551G
I EAET R m Al TG S IE T, o
M LA FE T2 R HERA A A, AT RE S EuroSCORE 11
oI T IE AR @ BOAL RN OC, H Eu-
roSCORE I #5582 FH St Tt I ] - A S T AU, PRt
XTI S BT R I BN AEAE R 22, HASBISE AR
TRV N FHREYIR T R s
2E FFriR  EuroSCORE II F1 STS 343 X T T
1E B R B0 ) 6T M P8 T HAF — 2 M, 15
Wit A KA TE ABEh il — 2 I S 2598
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