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Validation of EuroSCORE ] in predicating in-hospital mortality among Chinese patients undergoing heart

valve surgery
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[Abstract] Objective To assess the performance of the European System for Cardiac Operative Risk Evaluation [T
(EuroSCORE ]I ) in predicating in-hospital mortality among Chinese patients undergoing heart valve surgery at our center.
Methods From January 2006 to December 2011, 3 479 consecutive patients who underwent heart valve surgery at our center
were enrolled in this study and they were scored by the original EuroSCORE (addtive EuroSCORE and logistic EuroSCORE) and
EuroSCORE ]I model. The actual mortality rate of patients was compared with those of the predicted ones. The performances
of the original EuroSCORE and EuroSCORE [ model were assessed by the Hosmer-LLemeshow (H-1) test. The discrimination
validity of prediction was tested by calculating the area under the receiver operating characteristic (ROC) curve. Results There
were 112 in-hospital deaths among the 3 479 patients, with an in-hospital mortality rate of 3. 2%, compared to the predicted
mortality rates of 3. 84% by the additive EuroSCORE (H-L: P=0. 013, suggesting a higher prediction) ,3.33% by the logistic
EuroSCORE (H-L: P=0. 08, suggesting good consistency) , and 2. 52% by the EuroSCORE [[ (H-L: P<0. 0001, suggesting
a lower prediction). EuroSCORE ]I showed a good calibration in predicting in-hospital mortality for patients undergoing single
valve surgery (H-L: P=0. 103, area under the ROC curve of 0. 792) and a poor calibration for patients undergoing multiple
valve surgery (H-L: P<C0. 0001, area under the ROC curve of 0. 605). The discriminative powers of the predictions by additive
EuroSCORE, logistic EuroSCORE, and EuroSCORE [I were poor for the entire cohort, with the areas under the ROC curve

being 0. 684, 0. 673, and 0. 685, respectively. Conclusion EuroSCORE ]I has a better accuracy for predicting mortality of
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patients undergoing single valve surgery, but not for those undergoing multiple valve surgery, which should be considered in

clinical practice.
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Tab 1 Valve surgical procedures and in-hospital mortality
n( %)
e N g e
Single valve
A 630 71(11.3) 15¢2. 4
M 336 34(10. 1) 5(1.5)
T 119 3(2.5) 5(4.2)
R 21 0€0.0) 1(4.8)
Double valve
A. M 196 10¢5. 1) 7(3.6)
A, T 38 0€0.0) 2(5.3)
A, P 3 0€0.0) 0€0.0)
M. T 1315 41(3.1) 39(3.0)
T, P 1 0€0.0) 0€0.0)
R. M 7 0€0.0) 1(14. 3)
R, P 2 0€0.0) 0€0.0)
Triple valve
A. M, T 800 19(2. 0 36(4.5)
A, M, P 1 0€0.0) 0€0.0)
M, T, P 1 0€0.0) 0€0.0)
R. M. T 6 0€0.0) 0€0.0)
Quadruple valve
A, M, T, P 2 1(50. 0) 1(50.0)
R, M, T, P 1 0€0.0) 0€0.0)
Total 3479 179(5. 1) 112(3.2)

CABG: Coronary artery bypass graft; A. Aortic valve;
M. Mitral valve; T: Tricuspid valve; P Pulmonic valve; R:

Aortic root reconstruction
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Tab 2 Risk factors of the EuroSCORE ] population and patients at our center

EuroSCORE 1[I

Patients at our center

Risk factor population 111} (N =22 381) (N=3 479) P value

Age =+, (year) 64.6+12.5 50.0F£12.4 <0.000 1
Female n( %) 6 919(30.9) 1 872(53.8) <20. 000 1
Chronic pulmonary disease n( %) 2 384(10.7) 324(9.3) 0.016
Neurological dysfunction n( %) 713(3.2) 160(4. 6) <0.000 1
IDDM 2 (%) 1701(7.6) 125(3.6) <20.000 1
Renal function

Serum creatinine %5, cp/(pmol « LY 96.44+57.1 72.64+22.7 <Z0.000 1

Cystatin C (mL * min~ 1) 83.6+50.9 62.9+£20.2 <20.000 1
On dialysis n( %) 244(1. 1) 4€0. 1) <0.000 1
Active endocarditis 7( %) 497(2.2) 110(3.2) <£0.000 1
Critical preoperative state n( %) 924(4. 1) 149(4. 3) =>0.05

EuroSCORE: European System for Cardiac Operative Risk Evaluation; IDDM: Insulin-dependent diabetes mellitus
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Tab 3 Types of aortic valve and mitral valve lesions between the EuroSCORE [ population and patients at our center

EuroSCORE [|

Patients at our center

Type of lesions population n¢ %) (%) P value

Aortic valve

N 7022 664

Regurgitation and stenosis 962(13.7) 310(46.7) <0. 000 1

Mostly regurgitation 1531(21.8) 292(44.0) <Z0.000 1

Mostly stenosis 4 529(64.5) 62(9. 3) <20. 000 1
Mitral valve

N 3 984 1220

Regurgitation and stenosis 533(13.4) 584(47.9) <Z0.000 1

Mostly regurgitation 2 886(72.4) 426(34.9) <20.000 1

Mostly stenosis 565(14. 2) 210(17. 2) 0.001

EuroSCORE: European System for Cardiac Operative Risk Evaluation
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Tab 4 Types of valve surgical procedure between the

EuroSCORE ]| population and patients at our center

Types of EuroSCORE [I  Patients at
rgg::]uore population our center P value
P n(%) (1) n(%)

N 22 381 3479

Status of operation
21(0.6) <20.000 1
4(0. D <Z0.000 1

Urgent & emergency 5 103(22.8)
Salvage 112¢0.5)
Aortic valve

Repair 269(1.2)

6 753(30.2)

38(1. 1) =>0.05
Replacement 626(18.0)  <C0.000 1

Mitral valve

Repair 1 935(8.7) 479(13.8)  <C0.000 1

Replacement 2 049(9.2) 741(21.3)  <C0.000 1
Tricuspid valve

Repair 1 031(4.6) 963(27.7)  <C0.000 1

Replacement 79(0. 4) 66(1.9) <20.000 1
Pulmonary valve

Repair 10€0. 0) 10€0. 3 <20.000 1

Replacement 46(0. 2) 4¢0. D =>0.05

153(4. 4) <20.000 1
63(14.2)  <<0.000 1

Thoracic aortic surgery 1 636(7.3)
Other major heart procedure 130(0. 6)

EuroSCORE: European System for Cardiac Operative Risk Evaluation

2.3 BER TR 69 5 A & HE P EuroSCORE #%
RUXT 42 20 B FE T R A 5 5 I S0 4 A B A 25 1
X 4+ B J1, additive EuroSCORE, logistic Eu-
roSCORE & EuroSCORE I # ROC [ & 1 £ 4
A 0.684.,0.673 F10.685(8 1), EuroSCORE [
AL TR S B S T R 2L AR 00 Y O AR AT
ROC #h£e RN 0. 792, i XF 22 3 I T A 41 58 &
AU (1% 6 0 255 B 0 4% 22, ROC M4k R LR 0. 605,

3 3 i

JRI: 00 A58 250 A S0k PR A b 473 0 3 Y
S0 YER Y XIS F50 AT LA TR B Y T

AR KB (9 1F o 3 Al 42 it Z AL R, 2B 1 AR Eu-
roSCORE #E U2 H A1 fff FH 55 k)32 190 WE S B
ARG SRS, Bt N 1 WA B0 it A s U AT
BEFAR B AR M AW E 0 WESNRETF A B FH R
FER R E AN E KA T —& 2™, ik
RAFFEC R 1 MR EuroSCORE #E %%t H R .0
IR I RETFE AR SRR 500 4 o 0 A 22, o0 T DL R AR
15 EuroSCORE #& B X} H i .0 Ik #hFF T A RS Fi il
0 TG P L TR R FE BT E T . EuroSCORE
BN Bp CABG H 35 7 Bt 8 T XU T I 17 7
PEE PR,

1.0 1.0

0.8 / 0.8
& &
3 06 Z 06 EuroSCORE |1
3 04 g 04

02 — Additive EuroSCORE 0.2

----- Logisitc EuroSCORE
0 0

02 04 06 0.8 1.0
1-specificity

02 04 06 08 10
1-specificity
B 1 £ %% EuroSCORE M ROC #i 2 THE R
Fig 1 Area under receiver operating characteristic (ROC)
curves of EuroSCORE
EuroSCORE: European System for Cardiac Operative Risk
Evaluation. When applied to the entire study cohort, areas
under the curve were 0. 684, 0. 673 and 0. 685 for the original
additive EuroSCORE, logistic EuroSCORE and EuroSCORE

II model, respectively
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