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Analysis of risk factors for death after acute Stanford type A aortic dissection compli-

cated with organ malperfusion

XIE Haiyan, LI Hongyu, CHEN Juan, DENG Yanli, CAI Chun, JIANG Wuyun

Emergency Department of Nanchong Central Hospital, Nanchong, Sichuan 637000, China

[ ABSTRACT ] Aim  To investigate the risk factors of death after acute Stanford type A aortic dissection (ATAAD)
complicated with malperfusion syndrome (MPS). Methods 244 patients with ATAAD complicated with MPS who ad-
mitted to Nanchong Central Hospital from June 2020 to June 2023 were selected as the study objects.  The postoperative
survival of the patients was followed up and they were classified into survival group (156 cases) and death group (88 ca-
ses). After propensity score matching (PSM) was applied in 1 : 1 matching, there were 54 cases in both groups.  Uni-
variate and Logistic regression analysis was performed to analyze the risk factors of postoperative death in patients with ATA-
AD complicated with MPS.  Area under curve (AUC) of receiver operating characteristics (ROC) was used to analyze the

prognosis of ATAAD complicated with MPS.  The prediction model was established by using the regression equation y=1-
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1/(1+e™) and the stability of the model was verified by cross-checking method. Results  After matching, compared
with the survival group (n=54) , in the death group (n=54), the proportion of sex (male) , the proportion of alcohol con-
sumption, acute physiology and chronic health status II (APACHE I ) score, sequential organ failure (SOFA) score, al-
anine aminotransferase (ALT) , aspartate aminotransferase ( AST), total serum bilirubin (TSB), cholinesterase, serum
creatinine ( SCr) , blood urea nitrogen (BUN) , N-terminal pro-brain natriuretic peptide (NT-proBNP) , D-dimer (D-D),
white blood cell (WBC) , neutrophile granulocyte (NEU), fibrinogen degradation product ( FDP), platelet (PLT), fi-
brinogen (FIB), C-reactive protein (CRP) , hypersensitive troponin, operation time, ICU stay time, ventilator stay time,
hospital stay, distal extremity hypoperfusion, renal hypoperfusion were significantly increased (P<0.05).
sis displayed that gender (male) , history of drinking, NT-proBNP=271. 86 ng/L, D-D=0. 74 mg/L and NEU=13. 06X
The
combination of NT-proBNP, D-D, gender (male) , alcohol drinking history and NEU (referred to as “five factors”) had
The AUC of its ROC curve was 0.979 (95% CI. 0.937 ~

0.984) , the sensitivity was 94.3% , and the specificity was 91. 8% , which was higher than the independent predictor.

Logistic analy-
10° L™ were independent risk factors in ATAAD patients complicated with MPS for postoperative death (P<0.05).
the highest value in predicting ATAAD patients with MPS.

The best critical value predicted by the five factors was 5. 02.

Log Rank test P<0. 01.
factors of postoperative death in ATAAD patients with MPS.

The survival rate of the group >5. 02 was significantly high-
er than that of the group <5.02. A prediction model was established based on the important
The results showed that the model had good prediction accu-
Conclusion NT-proBNP =271. 86 ng/L, D-D=0. 74 mg/L, gender (male) , history of alcohol consumption,

and NEU=x10° L' were independent risk factors for long-term prognosis in patients with ATAAD combined with MPS,

racy.

and their combined application could effectively increase the accuracy of prognosis assessment.
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postoperative death; risk factors;

1 #BINFE

RIS

HEL 2020 4F 6 F—2023 £ 6 F &I Uik i
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(coronary heart disease, CHD) ¥ /& /& ( diabetes mel-
litus, DM ) | & i & . Miller-Fisher % & 4F ( Miller-
Fisher syndrome , MFS) W& ¢ (4 B =1 &, B
FoOE i =6 A RE % (B RKE=1 &, B
PROE B A =6 /AN H )™ K T 45 2 (body mass index,
BMI) [T EAR N AR E (kg)/ F & (m)*] K4 &
(systolic blood pressure,SBP) | 47 7K J£ ( diastole blood
pressure , DBP) | 1% % (heart rate, HR) | F 3 3 Jik &
(mean arterial pressure, MAP) | 2 M 4 38 & Fn 8 [ 4
FER SLIF A 1T (acute physiology and chronic health e-
valuation Il ,APACHE I ) iF 4 [ & # S #F 4 &
MAEBIF S REREETS  IFoBBRTEZR
WRT R E ] 75 &E 38T A (se-
quential organ failure assessment, SOFA) [ 4, #% & 4 4
3 i /MR (platelet, PLT) | E 27 % | o 3% AL BF ( serum
creatinine , SCr) /0 M1 & 3F o~ Fr AR 4 2 BF & 2k B K iF
26 WAEHR, B0 0~24 0 pHBEETEF T
AN ARl I b N A RN N I
PR JB] SRR I A 9 2R 6 B EE Av 3B 4P 3R J (in-
tensive care unit, ICU) # & B 8] | oF % HL4# #L B ] |
FER e A RE (R RE RS R E
TR BERLHEESR BABELISR H#E
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ferase ,ALT) A% % 7 B ( aspartate amino transferase
AST) . & JE 21 & (total serum bilirubin, TSB) | i1 ¥ &
By iR E A SRR BB ¥ E B (total choles-
terol, TC) , SCr # i & %& & ( blood urea nitrogen,
BUN) i AUS800 4 H 2 £ # fbF 2 (£ E I 7

2O R AR ) A & R 3% R0 49 IR CRT K (N-
terminal pro-brain natriuretic peptide, NT-proBNP ) F2
D- = K& (D-dimer,D-D) & COBAS E411 2 H 7} #
R RF AN AR(EERT KA RN ; A%
% 4T M1 7~ 3 (left ventricular ejection fraction, LVEF)
H ACUSON SC2000 # # ¥ i A 4 (& B w15 2
) A 5 & 48 je ( white blood cell, WBC) . ¥ 1 #r 4@
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1:1 EEE, AN 54 6], KA SPSS22.0 4iit
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A e BR AL A 2 UMK () R R IR, OF
i 1t X2 BRI RARZR, KA EHEAM Logistic
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%, 3¢ %R #F T 1EHR1E (receiver operating char-
acteristics, ROC) # % T W 2 (area under curve,
AUC) X ATAAD 4 3 MPS #A4T & 89 4 7 247, 3
s R A FE & ROC #h & A EARE— &, HIitHE T
BEARBE+RFE -1, ZEAA y=1-1/(1+e™)
B3 07 AR A ST FOMAE AL+ &2 B ik ok X A By
RAEMAHATIRU, XA XML, U P<0.05 & 7T
zrBEARITFEL,
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AR (P<0.05) . HARIRER IR
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Table 1. Comparison of baseline characteristics between the two groups before and after matching

DE R R NGy

eIy
AW (n=156) FET-4H(n=88) wx*{H P FEEH (n=54) FET-H(n=54) /¥’ P
ik % 57.12+9.55 60.95+10.62 2.888 0.004  58.53+9.12 59.16+10.96  0.325 0.746
B/ [H1(%) ] 109(69.87) 67(76.14) 1.098 0.295  32(59.26) 43(79.63)  5.280 0.022
MR/ [ (% ) ] 90(57.69) 40(45.45)  3.385 0.066  30(55.56) 24(44.44) 1.333 0.248
RIS/ [ (% ) ] 23(14.74) 34(38.64)  15.761 <0.001 8(14.81) 21(38.89)  7.967 0.005
CHD/[ (% ) ] 27(17.31) 12(13.64)  0.565 0.452 9(16.67) 7(12.96) 0.293 0.588
DM/ [ 5(% ) ] 48(30.77) 26(16.67)  0.040 0.842 17(31.48) 10(18.52)  2.420 0.120
FILE/[B(%) ] 89(57.05) 53(94.64)  0.233 0.629  31(57.41) 51(94.44)  20.263 <0.001
MFS/[ $1(% ) ] 8(5.13) 1(1.14) 2.524 0.112 3(5.56) 1(1.85) 1.038 0.308
BML/ ( kg/m*) 23.87+3. 12 25.63+2.74  4.417 <0.001  24.02+2.98 24.88+2.57 1.606 0.111
e ./ mmHg 132.21£12.11  130.19£20.18 0.977 0.329 133.45x11.59  128.89+22.01 1.347 0.181
#F5K ./ mmHg 80.66=7. 12 79.43+10.92  1.063 0.289  82.74%5.33 80.23x10.41 1.577 0.118
MAP/mmHg 98.05+12.68  95.38x14.69 1.490 0.137  97.64%10.58  96.86x12.12  0.356 0.722
L2/ (Y/min) 80.90+11.48  80.65x12.28 0.159 0.874  78.65%9.44 82.25+10.21  1.902 0.060
DR/ [ B(% ) ] 76(48.72) 41(46.59) 0.102 0.749 27(50.00) 25(46.30) 0.148 0.700
FARBF[E]/min 327.63+40.22  369.70£60.49 6.507 <0.001 343.76x34.85  376.26+47.56 4.051 <0.001
TS A /min -~ 75.12+15.07  77.76+12.93  1.381 0.169  76.56+13.33  78.84%13.24  0.892 0.375
PRSMIEERIT ]/ min 145.43£16.59  148.14220.61 1.121 0.264 143.99+18.21  147.48%23.62 0.860 0.392
i e 1t st 18]/ min 22.25+18.10  27.29%19.59  2.027 0.044 24.22+15.69  25.75%17.19  0.483 0.630
i 1M/ mL 3956.8+2 165.3 5091.5+4899.2 2.495 0.013 4521.1+1565.2 4877.9+3026.6 0.769 0.443
ICU ¥ B3 i)/ 5.00£2.50 8.50£3.00  9.758 <0.001  6.00+1.50 7.00£2.50  2.521 0.013
IR BT AL 1]/ h 2.50£2. 00 8.00+2.50  18.813 <0.001  2.70+1.45 6.50+2.36  10.081 <0.001
THFFARE/[H(% ) ] 5(3.21) 4(4.55) 0.285 0.59%4 2(3.70) 3(5.56) 0.210 0.647
A Bt iE] /R 13.00+7. 00 20.00+3.00  10.859 <0.001  15.50+5.05 18.00+1.56  3.476 0.001
RIGIERIE/ [B(%)]  52(33.33) 79(89.77)  72.080 <0.001  19(35.19) 47(87.04)  30.545 <0.001
2.2 fmiFs EEENHESEHE KRR A B
AL T AU AE AR YO L AP A2 5, 20 T gl
PRIER FH PSML 3 Y- Ml 7 2 R85 R B R ek, R 30
E4 0,03 PURERITERALRIBEC- AL REE A0 | w |
ANYEAET VG IC 5 PR 20 B [ DF 43 AR 3 — B, K fa &
H AN AR ETE 10% LR (F 1 FE 2) . [ 2 10f r
RO IR WL 2, . o
C 1 1 1 C 1

2.3 ATAAD &3 MPS BEARERTHEE XS
X} ATAAD &9 MPS B ARG ET- 4T B H &R
ST, EE R RN DAL R B AR A s BMIT 1K
A EP IR GO IE AR A M BRE L TC
LVEF | 5 2l ik BELUT s (1] R AP 4507 PR 1] | 44 S
RIS Ta] e A R bR 2l Dk A R W AR
FAR BHMEFARILKER LR EMN (P>
0.05) ; SET-ZH A (B ) K s  APACHE TI¥-45

1 1
0 02 04 06 0.

R E)iF 5

L 1 1 1
0 02 04 06 08
1 miEsy

1. ATAAD &3 MPS 2E& 7EDTE A 51 FA

BEARBAF R R E TS 55

A R VCRE A AR R 51 53 A0 5 B AR PE A ZE DS BE AR 43 AR
Figure 1. Distribution of propensity scores in patients with
ATAAD combined MPS in the matched cohort

and the overall cohort
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NT-proBNP . D-D ,WBC ,NEU . FDP . PLT  FIB . CRP .
UV R TR [A]  TCU i B Asf 1) W ML
BUB ] ARt E) | A e A B BT R
e T, Z R A5 R L (P<0.05;5R3)

ER -

R

% 4A -

Rl

CHD

DM
SIE -
MFS |-

BMI |-

SBP|

DBP

MAP

HR
DERR
FARAE

= B ik BELET Bt i
R SMEIRET E]
PR ifn B 18]
HimE
ICUi# BB Bt 8]
R AN F AL i
Z#HFRE
{EBERT 8]
HEHEE

1

L3 UiRa

.
1 1

=S

-0.5

B 2. EXiRELERE

0 0.5
RENTEHE

10 15

Figure 2. Absolute standardized differences
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Table 2. Assignment variable scale
GISE TR AH
AR <59 4=0,=59 ¥ =1
IRE S <80.17 mmHg=0,=80. 17 mmHg=1
P53 =0, Bik=1
AR H=0,ME=1
W AR =0,2=1
FARbF ] <347.67 min=0, =347.67 min=1
ei] %5=0,72=1
FHPKBEWTFE]  <75.89 min=0,=75.89 min=1
CHD 5=0,/2=1
R SMIEFR B 8] <147.75 min=0,=147.75 min=1
DM H=0,=1
i g5k 1 i [] <26.27 min=0,=26.27 min=1
T I 5=0,/E=1
4 I 5t <4 295.48 mL=0, =4 295.48 mL=1
MFS H=0,ME=1
ICU ¥ 28 B[] <6 K=0,=6 K=1
BMI <24.52 kg/m* =0, =24.52 kg/m* =1
ML AL ] <3 h=0,=3 h=1
46 e <132.64 mmHg=0,>=132.64 mmHg=1
THFFARE H=0,=1
[ A <80.17 mmHg=0,=80. 17 mmHg=1
AN <16 X=0,=16 K=1
MAP <97.53 mmHg=0,=97.53 mmHg=1
NG IE AR AE H=0,4=1

% 3. ATAAD 3 MPS EERERTHERESH
Table 3. Univariate analysis of postoperative mortality in patients with ATAAD and MPS

et A (n=54) FET-4 (n=54) X i P

RS % 58.53+9.12 59.16+10.96 0.325 0.746
Fk/ 6% ) ] 32(59.26) 43(79.63) 5.280 0.022
WA /[ (% ) ] 30(55.56) 24(44.44) 1.333 0.248
WL/ [ ](% ) ] 8(14.81) 21(38.89) 7.967 0.005
BML/ ( kg/m?) 24.02+2.98 24.88+2.57 1. 606 0.111
W4/ mmHg 133.45+11.59 128.89+22. 01 1.347 0.181
#F 9/ mmHg 82.74%5.33 80.23+10.41 1.577 0.118
LR/ (R min) 78.65+9. 44 82.25+10.21 1.902 0. 060
APACHE 11343/ 17.36=4.09 22.18+7.85 4.001 <0. 001
SOFA ¥F43/4% 9.64+2.51 13.081.25 9.015 <0.001
ALT/(U/L) 30.53+5.37 34.66+8. 41 3.042 0.003
AST/(U/L) 8.76+1.39 13.90£2.15 14.753 <0. 001
TSB/ ( wmol/L) 16.80=1.39 19.77+2.72 7.145 <0.001
M HEH/ (g/L) 35.38+3.33 35.37+4.13 0.014 0.989
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gk

eI TEHH (n=54) T4 (n=54) /X 14 P

MIBERE A/ (g/L) 24.59+3.58 24.85+3.09 0. 404 0. 687
ARG B (U/L) 5897.34=x1 265.38 6 576.49+894. 52 3.221 0.002
TC/ (mmol/L) 3.47+0.67 3.19+1.02 1.686 0.095
SCr/ ( wmol/L) 98.45+22. 60 153.91%19.63 13.614 <0. 001
BUN/ ( mmol/L) 7.12+1.93 7.94%1.67 2.361 0.020
NT-proBNP/ ( ng/L) 210.18+38.78 317.47+31.48 15.785 <0. 001
D-D/(mg/L) 0.59=0.07 0.910.36 6.412 <0.001
LVEF/% 61.51+4.13 60.68+3. 45 1.133 0. 260
WBC/(x10° L) 11.06=+3. 89 13.14+2. 87 3.162 0.002
NEU/(x10° L™") 9.62+3.04 14.37+2.83 8.404 <0.001
FDP/(mg/L) 43.15+18.23 74.03+20. 43 8.288 <0. 001
PLT/(x10° L") 107.56+20. 59 158.52+30. 02 10.287 <0.001
FIB/(g/L) 2.18+0.72 2.86+0. 43 5.958 <0. 001
CRP/(mg/L) 23.41+8.49 46.09x11.73 11.510 <0. 001
VS EH/ (pe/L) 0.014+0.003 0.029+0.007 14.474 <0.001
T ARAF ]/ min 343.76+34. 85 376.26+47. 56 4.051 <0. 001
= 2 K BE B s ]/ min 76.56+13. 33 78.84+13.24 0.892 0.375
PRSMIGERRS ]/ min 143.99+18.21 147.48+23.62 0. 860 0.392
VRAR IR A0 R 5 ]/ min 47.11%5.24 47.91+5.58 0.768 0.444
1CU s R B[]/ K 6.00+1.50 7.00+2. 50 2.521 0.013
R AL LB ]/ h 2.70x1.45 6.50+2.36 10.081 <0.001
ERTAINCIVSN 15.50+5. 05 18.00+1.56 3.476 0.001
FHEEA R/ [ (% ) ] 3(5.56) 5(9.26) 0.540 0.462
TERNIKHEFEA R/ [H1(% ) ] 6(11.11) 8(14.81) 0.328 0.567
W ZREEEA R/ [F1(% ) ] 3(5.56) 4(7.41) 0.153 0. 696
IR AT i AN B/ [ (% ) ] 1(1.85) 7(12.96) 4.860 0.027
BHEEARR/[H(%) ] 5(9.26) 19(35.19) 10. 500 0.001
BEEETEAR/[H(%) ] 1(1.85) 2(3.70) 0.343 0.558

2.4 ATAAD &3 MPS BEARFILTH Logistic [
VA4 17

¥R 3 M HAGIEE XA ENA Logistic
AR | 44 DR 2 R AEL DA A L 36 4 IR A& i i
TPV AE B9 IR 2% N R (APACHE 11 #¥£/3 . SOFA
43 (ALT ,AST TSB  IHG#iE M . SCr . BUN \WBC ,FDP |
PLT \FIB & SIS & H | FARER] ICU i B4 1 ] |
WAL AL ] 32 B B ] | JBCAAS T8 v 98 3 A 1R R
HEFEANR JEET 5 (A ) B S NT-proBNP =
271.86 ng/L D-D=0. 74 mg/L I NEU=13. 06x10° L.
J& ATAAD A9 MPS B ARG AT (7 fE 6 2=
(P<0.05;%5)

2.5 ARIERRETN ATAAD &3 MPS BE WM
7%

ANFHERRXT ATAAD &3 MPS H35 Hils /34 i)
ROC &4 70#1 (3 6) A 1, NT-proBNP [ AUC K
0.875(95% CI 0. 832 ~0.904) , RAHE H 90. 6% ,+s
SERE A 83.3% ;D-D Y AUC 24 0.799(95% CI 0. 726 ~
0.891) , REE K 86. 1% , FE5FE N 89. 1% , HAx s
FRILZE 6, FF NT-proBNP il D-D 4351 5 HAb FE bR
G ROC 43 #r, 45 SR % W, NT-proBNP . D-D | 14
S R A NEU BEA TG ATAAD & MPS (3%
ARJF P8 T 19 M (B B =, H AUC 4 0.979 (95% CI
0.937 ~0.984) , REE N 94. 3% K557 0 91. 8%
(F7 MAE3),
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& 4. ZEXK Logistic O3S T EEREXRE A

Table 4. Description of variables and associated assignments in the multivariate Logistic regression analysis

Bzt R AE EiEtay A

Ll 4=0,%=1 NEU <13.06x10° L' =0,=13.06x10° L' =1
PRI S =0,JE=1 FDP <55.62 mg/1.=0,=55.62 mg/L.=1
APACHE II3E4r <21 43=0,=214r=1 PLT <129.91x10° L™ =0, =129.91x10° L™ =1
SOFA P14y <11/43=0,=114r=1 FIB <2.73 g/L=0,=2.73 g/L=1

ALT <32.65 U/L=0,=32.65 U/L=1 CRP <38.48 mg/L=0,>38.48 mg/L=1
AST <31.87 U/L=0,=31.87 U/L=1 A ER <0.021 pg/L=0,=0.021 pg/L=1

TSB <17.49 wmol/L=0,=17.49 umol/L=1 || AR} <359.14 min=0, =359. 14 min=1

JIF A s <6195.94 U/L=0,=6195.94 U/L=1 | ICU ¥ &8 m}a] <6.50 X=0,=6.50 k=1

SCr <122.08 wmol/L=0,=122.08 pwmol/L=1| FEMEHLHFALEIE]  <3.6 h=0,=3.6 h=1

BUN <7.51 mmol/L=0,=7.51 mmol/L=1 fEBERTA] <16.50 X=0,=16.50 K=1
NT-proBNP <271.86 ng/L=0,=271.86 ng/L=1 AR EIEFEA R A=0,/2&=1

D-D <0.74 mg/L=0,=0.74 mg/L=1 BEFEA R H=0,/2=1

WBC <12.67x10° L' =0, =212.67x10° L' =1

% 5. ATAAD £ MPS EE KRB TH S EZE Logistic BlJF45 47

Table 5. Multivariate Logistic regression analysis of postoperative mortality in patients with ATAAD combined with MPS

At B SE Wald ¥ OR 95% CI P

Bk 1.738 0.437 15.818 5.686 2.415 ~13.387 <0.001
R 1.297 0.474 7.489 3.659 1.445 ~9.265 0.006
APACHE [l 374y 0.118 0.222 0.281 1.125 0.782 ~1.693 0. 865
SOFA P43 0.387 0.307 1.586 1.472 0.823 ~2.648 0.871
ALT 0.941 0.548 2.947 2.562 0.056 ~4.489 0.321
AST 0.900 0.455 3.910 2.459 0.298 ~3.458 0.405
TSB 0.944 0.364 6.719 2.569 0.159 ~6. 447 0.072
JUEL ek T 0.203 0.479 0.180 1.225 0.059 ~1.251 0.513
SCr 0.378 0.136 7.715 1.459 0.769 ~3.953 0.477
BUN -0.810 0.248 10. 659 0.445 0.056 ~13.745 0.134
NT-proBNP 1.733 0.552 9.857 5.658 1.812 ~7.451 0.045
D-D 1.784 0.486 13.473 5.953 2.458 ~9.854 <0.001
WBC 1.331 0.412 10.433 3.784 0.236 ~4.265 0.216
NEU 0.432 0.158 7.491 1.541 1.059 ~2.145 <0.001
FDP -0.005 0.203 0.001 0.995 0.003 ~2.873 0.259
PLT -0.048 0.119 0.164 0.953 0.548 ~5.661 0. 641
FIB 1.149 0.265 18.789 3.154 0.458 ~10.921 0.486
CRP 0.560 0.145 14.926 1.751 0.265 ~2.441 0.125
[y R S 1.280 0.765 2.800 3.597 0.844 ~5.046 0.334
FARF ] 1.046 0.498 4.408 2.845 0.986 ~10. 542 0.733
TICU ¥t 84 s} i) 0.269 0.101 7.107 1.309 0.981 ~2.956 0.573
WP AL AL B[R] 0.862 0.429 4.038 2.368 0.089 ~2.894 0.178
{EBERT E] 1.229 0.672 3.343 3.417 0.562 ~7.459 0. 066
i AR S22 St AN R -2.064 1.088 3.597 0.127 0.015 ~1.068 0.057
BHEEAR -0.711 1.240 0.329 0.491 0.043 ~5.576 0.566
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* 6. RAEHEHRIT ATAAD &3 MPS EEFEH ROC #Z&5#
Table 6. ROC curves analysis of different indicators for the prognosis of patients with ATAAD combined with MPS

=L AUC I FHE SE 95% CI RYEE/ % YR/ % P
5 0.656 >10. 69 0.028 0.561 ~0. 694 67.0 69.4 0.009
R 0.773 >23.84 0.033 0.605 ~0.826 81.3 77.8 0.026
NT-proBNP 0.875 <79.41 0.023 0.832 ~0.904 90.6 83.3 0.012
D-D 0.799 <112. 64 0.034 0.726 ~0.891 86.1 89.1 0.006
NEU 0.821 <57.66 0.020 0. 806 ~0. 893 88.6 80.0 0.025
xR 7. FEEIRBESX ATAAD &3 MPS £2EF/SH ROC #&EHH
Table 7. ROC curves analysis of the prognosis of patients with ATAAD combined with MPS by
combination of different indicators

18 ¥ AUC )f;ﬁgﬁmﬁ SE 95% CI REGE/ % FERIE/ % P
NT-proBNP+D-D 0.833 <0.85 0.012  0.751 ~0.894 83.1 79.9 <0.001
NT-proBNP+{4: 1] 0.754 <0.67 0.031 0.689 ~0.912 76.5 90.6 <0.001
NT-proBNP+1 7 5 0.865 <0.84 0.026 0.758 ~0.942 89.3 84.6 <0.001
NT-proBNP+NEU 0.934 <0.89 0.035  0.792 ~0.981 85.4 91.3 <0.001
D-D+ 5] 0.835 <0.90 0.019  0.784 ~0.903 81.6 88.9 <0.001
D-D+A i 0.905 <0.69 0.022  0.814 ~0.954 83.3 77.1 <0.001
D-D+NEU 0.841 <0.75 0.018  0.799 ~0.936 87.4 84.0 <0.001
NT-proBNP -+ 51|+ i 5 0.919 <0.86 0.023  0.865 ~0.956 81.4 89.3 <0.001
NT-proBNP+74£ |+ NEU 0.845 <0.84 0.020 0.720 ~0.921 86.2 90.8 <0.001
NT-proBNP+1K i & +NEU 0.857 <0.65 0.017 0.765 ~0.962 90.1 81.4 <0.001
D-D-+PE Fi + Pl 0.867 <0.89 0.011 0.772~0.937 92.5 77.4 <0.001
D-D+:5|+NEU 0.796 <0.71 0.036  0.712 ~0.886 87.1 91.2 <0.001
D-D+IKF 51 +NEU 0.809 <0.88 0.033  0.784 ~0.935 88.6 85.3 <0.001
NT-proBNP+{E 51| + 2Kl 52 +NEU 0.929 <0.90 0.023  0.790 ~0.982 77.3 90.9 <0.001
DD+ + K7 52 +NEU 0.953 <0.86 0.016 0.812~0.975 87.2 86. 1 <0.001
NT-proBNP+D-D-+: 7| + ZX 7 52 + NEU 0.979 <0.73 0.039 0.937 ~0.984 94.3 91.8 <0.001

NT-proBNP

D-D

— %5
RiBE

— NEU

— NT-proBNP+D-D+
45+ B +NEU

— %%

0 | l | | ]

0 0.2 0.4 0.6 0.8 1.0

1-45RE

B 3. REEIREEATIN ATAAD &3 MPS K ROC #i%
Figure 3. ROC curves of the combination of different
indicators for predicting ATAAD combined with MPS

REE

2.6 NT-proBNP .D-D M5 {RiEE 1 NEU BE & T
il ATAAD &3 MPS TG EFES 7

4 Logistic AT 210 B (H-5 4 A5 brAf
FeHEARN , #E4T ROC 43 A5 i S i SHE Ry 5. 02,
FRAE I FH1E 53 47 NT-proBNP + D-D + 4 51| + P 5 +
NEU>5. 02 il NT-proBNP+D-D-+: 51|+ 52 +NEU <
5.02 A Jf el A Arith 4k 4 R 3R WD >5. 02 Ak
FEHRE T <5.02 4, Log Rank K36 P<0.01 (& 4)
2.7 FRNAREEFNLEE

FIHZ A ZE Logistic [MIIHBIAIXT ATAAD A Jf:
MPS AR JFFET 1Y 52 e PR 3R 647 3000, K bk 25
BT TR y=1-1/(1+e™) 159 2] F5i 0
ATAAD #Jf MPS RFHET- AKX P=1-1/(1+

3.045+1. 733NT-proBNP+1. 784D-D+1. 738 51+ 1. 2974k 11 -0. 005NEU F
e )o

A EH T FEFE ATAAD 531 MPS RJG5ET- &4 /Y
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1.0

0.8
—— NT-proBNP+D-D+{ 51+
R E+NEU>5.02

— NT-proBNP+D-D+143+
RHB+NEU<5.02

RREFEHI

0.4
0.2
Log Rank#3& P<0.01
O 1 1 1 1 ]
0 10 20 30 40 50

FiERE/E
& 4. NT-proBNP+D-D+14 5| +i%iH 52 +NEU>5. 02 42
F<5.02 HETFHLE
Figure 5. Survival curves of NT-proBNP+D-D+sex+drinking
history+NEU>S5. 02 group and <5.02 group

REM:, 45 REH] P=0.80 I, BB K, N
84. 599 , $ R BRI N SR B AT, 24 P>0. 80 B, 3%
/8 ATAAD 571 MPS B AR FIET:, BRI T
HER B Ry 83.23% , RALIE N 80.21% , %5 5 B R
82.55% (% 8),

* 8. WMEBESEBEEKF T3 ATAAD &3
MPS REFETHIFRN R
Table 8. Performance of the prediction model in predicting
postoperative mortality in patients with ATAAD
combined with MPS at different probability levels

wEmy KA ER REHTE ERBIE 2%

fhie E/% /% E/ % R% % A
0.95 77.66 79.52 76.38 28.65 4.06 72.665
0.90 81.35 86.40 80.14 22.56 5.41 74.124
0.85 86.47 83.48 86.30 31.25 6.01 80.115
0.80 83.23 80.21 82.55 26.78 3.94 84.599
0.75 85.74 82.32 80.47 29.44 2.84 83.331
0.70 89.65 88.13 86.88 40.11 5.84 70.362
0.65 74.21 87.05 78.23 38.52 2.98 85.477
0.60 85.33 77.13 82.36 30.99 3.66 75.298
0.55 79.62 76.15 86.75 45.66 4.02 71.568
0.50 82.49 85.63 80.65 20.31 3.09 81.874
0.45 86.44 84.70 84.52 38.47 3.59 73.489
0.40 81.88 83.26 83.34 41.77 3.41 72.575
0.35 71.92 78.49 86.09 33.44 4.31 79.358
0.30 79.83 81.11 74.16 27.18 5.12 77.592
0.25 84.12 72.90 82.47 44.96 5.93 83.321
0.20 87.25 75.88 83.44 39.48 4.77 81.415
0.15  75.77 86.47 85.79 35.73 3.85 80.226
0.10 80.91 87.96 77.98 27.45 4.26 78.779
0.05 78.16 81.08 80.09 23.59 5.77 83.333

T A8 SCIRIE R 6 b A AR Y Y AR e
ATHIIE, 45 R R W AR BRI 2R 4 i 5 S 5K
e, R B B R aF iy w0 ae . A
Nagelkerke R XJ B G400 & F2 BE EA 70740, 45 SR 2
7N, 24 Nagelkerke R*=0. 512 B, #5281 f 481 & F2 FF %
L(%9).

F9. REREMN+FRZXEEERIE

Table 9. Cross-over experimental validation of

model stability ST %
Bl e REUE RS REMER ERPNE
YIZRE 89.85 87.14 80.33  24.77 4.86
BAESE  90.03  87.12  80.94  25.01 4.93

3 iF it

B e I AR DR | 50 9 45 0 I A5 5 0 &
RGN, ke J2 0 & A A AR E T, I
ELARIRAL SR R | 1 5 IS Y AR 5 7 AR
PR R A ke 2 4 Sk w R
Bl Stanford A B4 Fl Stanford B %, H:p L) Stanford
A FYE R H L HORE B R I 1 XIS | R
RABET- R @ FAREBMKIET R % HUS
e e lm PRI TR B IR T T B R T ARIRITEOR
FEAWEE R, AR T F RSB N E 4 R 17
FEFARBF I  WF R HLAE B [ AR 5 & A0
W 2R GEBIR A ), BN T R I 2 A e R
vy XU, S BUR E ARS A E R AT TH AR R B K
- UG SCRARASEIAR ) MPS J& ATAAD I & fii
Z—, HEIET ATAAD 4 Jf MPS 1Y A& HLiH] i A
AR A HTRE R ATAAD A 9F MPS SR E ARG 5ET:
faps R Rk B A TR EAFREAEREX, &
MRS I BN EE

ARHFFE LT BESIA ) 244 1] ATAAD & 3 MPS
BEVE IR, R PSM 1 = 1 PLfL 5 15 277
W (n=54) FIBET -4 (n=54) ML FLL YR, £
2 43 B 26 B 58 1k AKX 52 L NT-proBNP | D-D Al
NEU /& ATAAD &I MPS B R J53ET- A 1l 37 /&
BRI ER , ARBFSE ATAAD &1 MPS 34 H 5 L Ll
N2.27 1, MHCT E N RS 45 R A, R
AT RE A 58 O REAS BE B /0, A5 SCilif R e
W5 % A B bk e J2 W 2 B A7 A — 5 B AH 5%
M T CBEAETRE R 13 h AR THE , il AES
SEATAAD % 4, HAh, Mulorz 251 i BIF 5 3F
— RS, OB e 2 3G 3 Sl bk N R 20 1 3
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B, NT-proBNP J& —F.e HLN S A= W br i, 2
THIF5Y 26 W] NT-proBNP 7KF-54 fil1 4 S50 ATAAD
FHHIFET R TE R B AR RE I AL ) 7E
ATAAD W &ATE e EZAEH . M5 &
B D-D XEAE ATAAD & ARG WA R s BA
B T A (R ARBF ST A R W NEU &
ATAAD &7f MPS B F R G T-MER N R, X 5
Wang 25 [UBFFT 45 R —5L,

ARG 8 1 XA [F S R AL ATAAD 4 Jf MPS
BEHUE Y ROC 1T 8, & B NT-proBNP 1y
R e, D-D BFRES BE s , IR NT-proBNP
F1 D-D 435 5 HA 6 AR B & #E 47 ROC th 27,
55 7R, NT-proBNP \D-D P51 | ZiiH 52 F1 NEU Bk
AW ATAAD & 3F MPS B & R J5 36T 5 0 {H i
o BON X HANE RS H ATAAD 4 Jf MPS
BERGKITS e — A Wbr s, o, A&
5T LA ATAAD &9 MPS RE ARJGIET- LR E
LAY I X AR M AT A, S5 R B
7 B ELAT R A TOOMIORS B XA Bl T e R
FERTRTT WG, 5 BT X 1k M 45 T 40 L 1) 25 09697
FHEHIA LT AR AR, BB A W H ATAAD & If
MPS £ #H ARG IET B fa i F &=, 52 & 1 A A7
R, FEIGSE B GT A AN W A R AR AR B TR
S, Jn i Bl U5, DL S — 25 56 UE A BIF 5 45 SR A

2 | iR, NT-proBNP = 271. 86 ng/L D-D =
0.74 mg/L PERI(H) AWK NEU=13.06x10°
L™ ¥ /E R ATAAD & Jf MPS & KW W5 1 &
IR &, B4 NT-proBNP £l D-D fiE % £ %5 15 Il
ATAAD &1 MPS BB ARG TR . 16 RS
AT DUEF R RE 56 AT 428 R 28 SR BT o 1) 7 4 4 i, 44
R EAR G WAL R, Bl T AV A B
AN HREARR R R IR T 3 — b, I B —E R
JRIBRPE 1T 22ty RFEATSE B IE
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