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Abstract

Objective: To explore the predictive value of preoperative serum alkaline phosphatase (ALP) level
for efficacy after thoracic endovascular aortic repair (TEVAR). Methods: Clinical data of patients
undergoing TEVAR in our hospital from February 2013 to December 2019 were retrospectively
analyzed. All patients were divided into low ALP group (group 1) and high ALP group (group 2)
according to preoperative ALP level and median 77.7 U/L as the critical value. The incidence of
postoperative compound events was compared between the two groups, which were defined as
the presence of one or more of the following: myocardial infarction, cerebrovascular accident,
need hemodialysis, pulmonary complication, organ failure, infection and mortality within 1 year
after TEVAR, and stepwise logistic regression analysis was performed to evaluate the predictors
for compound events. Results: The incidence of compound events was 28.3% in group 1, 45.1% in
group 2 (P = 0.002). The ALP level ([OR] 1.393, 95%[CI] 1.049~1.735, P = 0.019) in group 2 was an
independent predictor of compound events. Conclusion: There is an independent relationship
between high preoperative ALP levels and adverse outcomes in patients undergoing TEVAR, which
may suggest a potential role of ALP level as a risk stratification.
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1. 5|

1 =F Bl ik i 9 A& 52 A (thoracic endovascular aortic repair, TEVAR)#A & Stanford B %4 3= 3)j ik % JZ 11
—2ia i, IR G T R[] HARSAE T/ FRAED . JETRAL, JLHEH T2
EEFE2], IFROEREITRTREDGL[3]. R, 1T TEVAR K ARF 2 &R HAbmm, HAEN—
T e FAR, AREH —E KGR . TEVAR ARJE BT AR A EFEE—> H R L A BSR4k
TEARD[4]. AWFFURBL, SR O 05 AT eb XU 58 L 7™ B S Bk SR AR A AL L L7 LT (Cr) 7K -~F T e
TEVAR ARJGHIfaR: KR[5], EAZARR RN, HinK BBk = TEVAR R 85 Hr. Ak
DB A B R B (ALP) L T S ik sk R AL B AR ke 21— E HIPE I [6] - 1L ALP ZK-FAER B[7]. ke
[8]. LALEEZE(MI) [9]. FiZFrP[10]H) & b, TS AN RA BRI B [11]. 723832 48 Bt IR Bl fik
NIEIT(PCYI R, ML ALP ZK-P T SR JEA R AR KU 1S s DA [12]. 83 R4t
FRES AL TT RS R T BBk B B I TS, ABIE 7S B AER FOR AT IS ALP ZK-FXF TEVAR A5z 157 24
TMANME .
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YEHL 2013 4E 2 A% 2019 4F 12 A, 7EFRFEAT TEVAR FAREH 453 1, FrE A ES256 = $8 45 i1 7] —
ANNIE, FARHEE—AHANET . HEE QG E sk 42 B, &3FARE RS 4 AFRTER . IE
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05 T4 TR R Ge s iR 83 . RAT-LAE 75 4 6. 1 ENFRIRAT ESMKFARL 361, Hjaxt 321 &
AT 93BT o RS BT B R LT ALP ZK-Fr 7 380K 838 40 NP (36 —4H: ALP < 77.7 IU/L (n = 159),
B ALP>77.71U/L (n=162)). EBEFHEXFTAHEARS MG RE, HRBEREFCIEZ ik,

2.2. MR

L A LT IO AR E 1S TRV, CPERETT 11~15 A, P18 £ 260N H . ik
SEBF MR ARV RS, B, E . REBEL AIPE(RME . FERR . R s bk 2 v
PRI (CAOD) 1t BH € P it is (COPD) i ML 25 A RS M B 095) « RO U 25 AR S TR id
SR TEREEAN R (8 SN H LA RS IR AR AE) . AT M43 %, AR AT SE36 =48 A (C- I M &
(CRP). Cr. REHZFEF(AST). BAFEEE(ALT)). iCkEFARPEIREOEF AR E . REEZ AR
T BRI U SR AT RO WUBE o R 75 B HMLOE AT Bl HACRE L 48 B kvl e S BB, BA K TEVAR
AJG 15 AN H WIS A FA 2T LG o BRYE SONRAEMERIE . IEIE S . IREGIERGL . BraE g,

23. Gt FERE

KH R 3.6.1 HATHAE /3 #r, GraphPad Prism 7 #4724 FE . 7EXFIEA 70 AT Shapiro-Wilk 55
Z g, IESSATETEIUIE + bREERR, JEIESDAAIRIT KA NSO BERIR, 41 E R Al
SEFEA t 5B Mann Whitney U ffe:  THECSER AR AN G 73 LU 3RoR,  4LIAI ELACR FH R U7 5651 Fisher
WaVIMES k. KA Logistic [FIVA43HT, Pl AT 4Lim Lh i 2 A Giit 22 (P < 0.2)IN & . Z R E T
KRB DI, ik R P < 0.2 (AR R, T A AR %5 LL(OR) AT 95% 1] {5 [X [ (Cl) &R .
P <0.05 #IN N EH SR L.

3. R

1) fEWFFCNE, BILHRIA T 453 R, JERT 321 AT T AT S TR S LR
AT 1)

Table 1. Single factor analysis of preoperative baseline data of two groups
1l MEBEARTELZERNNERRS N

TiH % —4(n = 159) 4 (n = 162) P
Eitis 122 (76.7%) 133 (82.1%) 0.234
G TE 63.92+126 58.00 + 13.87 0.439
1k H/(kg) 76.83 +12.88 74.81 +9.96 0.123
£ flem 169.36 + 8.96 171.62 +6.34 0.030
BMI/(kg/m?) 26.80 + 4.30 25.39 + 3.07 0.193
R S 53 (33.3%) 91 (56.2%) 0.000
HTN 135 (84.9%) 112 (69.1%) 0.001
DM 21 (13.2%) 17 (10.5%) 0.452
CAOD 54 (33.9%) 63 (38.9%) 0.359
COPD 24 (15.1%) 22 (13.6%) 0.699
i 0L/ 2 b 20 (12.5%) 13 (8.0%) 0.246
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1 5 95 12 (7.4%) 13 (8.0%) 0.873
BB 19 (11.9%) 21 (13.0%) 0.783
ccB 41 (25.8%) 46 (28.4%) 0.599
RASI 57 (35.8%) 58 (35.8%) 0.993
EF/% 59.79 + 2.98 59.54 +2.11 0.525

J& M 3 B ko
kg 65 (40.9%) 37 (22.8%) 0.001
K2 109 (68.6%) 116 (71.6%) 0.550
IMH/PAU 33 (20.8%) 37 (22.8%) 0.651
HEETRR 59 (37.1%) 71 (43.8%) 0.220
AH CRP (mg/L) 19.5 (56.9, 90.1) 7.7 (82.3,98.6) 0.376
AHT Cr (umol/L) 63.2 (76.6, 104.0) 71.5 (82.3, 106.4) 0.189
AHT AST (UIL) 13.9 (17.3, 20.5) 15.1 (19.1, 24.0) 0.088
ARHT ALT (U/L) 9.0 (15.4, 20.9) 13.0 (17.9, 24.9) 0.053

VE: BMI = {kEE%, BB = p AR, CCB = £5:@EHK7, RASI = M Sk REMEHIHI7, EF = Sl
L IMH = EFhkBEA I, PAU = ZF&EMEESIKEZ, HTN = Sk, DM = HERG.

2) %2 BoR THEFARELE, SN2 SEFAR. SEESG. FARR A, FRE S = BT
A S B2 A R 2 I AL 22 7 TG G v (P > 0.05).

Table 2. Univariate analysis of perioperative data of two groups of patients
2. MABEEFARERNBEERS N

iH #—4H(n = 159) % —H(n=162) P

SHFAR 41 (25.8%) 42 (25.9%) 0.977
Ishimaru 43 [X

Z0 1 (0.6%) 2 (1.2%) 1.000
Z1 15 (9.4%) 12 (7.4%) 0.513
Z2 76 (47.8%) 68 (41.9%) 0.294
Z3 57 (35.8%) 49 (30.2%) 0.286
Z4 31 (19.5%) 29 (17.9%) 0.714
AKI 38 (23.9%) 45 (27.8%) 0.427
FARIE)/M 2(25,3) 1.8(2.3,2.8) 0.729
ICU {EBEET [l/h 48 (69, 98.6) 43 (69, 132.5) 0.992
p NS 22 (13.8%) 29 (17.9%) 0.319

E: AKl = AMEEH.

3) M4LEBE ARG KA G, S SET0. MERIFAE . MBGENT. R BRI A0 R &
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RYTLRZEZEREP > 0.05). A, EFE HPRERERE S, HEAGASHUENRERIE —HS
(45.1% > 28.3%, P = 0.002) (¥ 3).

Table 3. Univariate analysis of end points of compound events in two groups within 15 months after operation
F3 MUEBERE L NMNARNEAEHESNERRSH

TiH % —4(n = 159) 4 (n = 162) P
&Y 20 (12.6%) 32 (19.8%) 0.081
SR R 19 (11.9%) 25 (15.4%) 0.364
BT 1 (0.63%) 4 (2.47%) 0.371
it I 12 (7.5%) 17 (10.5%) 0.357
M 2 (1.26%) 3 (1.85%) 1.000
iR 5 (3.14%) 7 (4.32%) 0.579
OISR 9 (5.67%) 10 (6.17%) 0.846
SHEFHM 45 (28.3%) 73 (45.1%) 0.002

4) G, E, BMIL BRESIIE . 2RRE. RATshikE . KT Cro KR#ET AST. Aui ALT. 3
T ALP KFERREE S FMA SARAENHARRERE EFML S REAZ A REEZRP <0.2), 7
BEAT Logistic [H 4. &% B ERMEDAIE 1 s, ERRESPrh kB L EWMmE. 5 4 ALP
KT Z R R . 85 40 ALP JK-F(JOR] 1.393, 95%[Cl] 1.049~1.735, P = 0.019) /& & & F 2% S

SETRIPR ER (2 4)

Variables odds ratio(95% Cl) p Value

Group two 4 0 o ° 0.337(0.132-0.862) 0.023

preoperative ALT L 4 1.013(0.994-1.032) 0.175

preoperative AST 1 'y 1.020(0.997-1.043) 0.091

preoperative Cr [ ] 1.006(0.995-1.017) 0.320

Aneurysm 1 ° [ | o 1.065(0.404-2.805) 0.899

Smoking {1« < . 0.365(0.144-0.925) 0.034

HTN 1 v v | v 0.654(0.217-1.974) 0.451

BMI E a4 a 0.865(0.744-1.004) 0.057

Weight 1 - 0.965(0.925-1.008) 0.106

Height 1 -?- . , 1.006(0.949-1.066) 0.849

0 1 2 3

Figure 1. Single factor Logistic regression analysis of forest map

1. BEZE Logistic BN HrFRFKE

Table 4. Logistic regression analysis of predictors of long-term outcome after TEVAR
& 4. TEVAR REmHATT TN E Y Logistic BIYA5M 4T

. BRR T EASEinin
OR (CI) P OR (CI) P
B 1.006 (0.949~1.066) 0.849
AR 0.965 (0.925~1.008) 0.106
BMI 0.865 (0.744~1.004) 0.057
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HTN 0.654 (0.217~1.974) 0.451
8 0.365 (0.144~0.925) 0.034 0.434 (0.166~1.137) 0.089
et 1.065 (0.404~2.805) 0.899
ARHI Cr 1.006 (0.995~1.017) 0.320
KT AST 1.020 (0.997~1.043) 0.091
ARATALT 1.013 (0.994~1.032) 0.175
o4 ALP JKF 0.337 (0.132~0.862) 0.023 1.393 (1.049~1.735) 0.019
4. #ig

FATEN 238 T AR 7 4E1] 321 14T TEVAR FAREE IR TERE. S5 R, 25 4 B Y,
WE L, I ARE . PREEE S F AL MR ERY S THE M. RiT ALP K&, WA R4S
JRATRETEECR . B, 83T TEVAR 85 RAT ALP K5 REA RS R R R ERE L.

ALP 2 —FhEss &4 8N, MUAANUERRRILMKAE, AU 2 M E S| FI[13]. [F,
ALP AT /K S KB o £ B R A 3R I AT Ak [13] [14]. R, 3R P (19 ALP K FT LAFE R L 454k [15] .
MEFSWAE S A B KR PRI R P SR, IF B O A 25 A0 iR B B s o L A5 1Y)
RIFFEAGETZE[16]. EHOIUEIE, O M KRR FGET R LR A RGET A K. thah, F3hk 5 FEik
BNKESA h RUXBSE AR DR[17]. ALP B 1 oxof S L 10 8 TR SR8 R AT A A7 S A G b i P Tt 2 4k
BRI, LI ALP KX 45252 28 7 1 is B R IR e O AR AR T A R SR E I I E 18], 5
H—2,  FRA TR I E SR B35 4T TEVAR RAT ALP K54 R IIGIRG REH R ERR.

R0, A8 B ) BE SR 0 O ML 08 AU (1) — MR I AR B [19]0 KT, LT &2 1S )
RERE R 5 RIEAH G, (RBEIEME R AEH, CRP AL TR EI/KF, MG ALP AP INFI CRP IR EEH
K[20]o PRI, JRE AT e A ey IILIE BRIk T I it /K ST R B T 2R 19 0 2 TR 3R 1 53 — M E LRI [21] . & ) il
M EAMAEAE JE C- I ML F/KF IS TSR R, 1 X C-I M E T 15 B A 78 [13].
PRIl , 5IM7E ALP FEPET: mAH G 1) 4 5 ZREIRAS T Re 23 il R R 38 B R IR RE[3]. AT 0 A a7
T ALP K RIZSE B R Z AR R R, RAERA GRS (AR EREHE— P,

TEARUH TR IRATR I, G2 5 ALP KB R S VIR 2, R AR Git2 2 (P = 0.081).
XA g S MERREA U T K [22] . AT ALP 7K1 558k G 5y Sk 22 Ta) A ELAE FH AR D7 B A BT i A
EIE, EPEIRIE, RS SR ALP RIEE AT k& Toll BE3214 4INF-KB 4%, SEULRAHTR AR T
M7 A2 (23] AEIX—J7 1, ALP A HNHIE 2 H0E RRE R SOEA R 5T . [\, FRATHEES] [ = ALP /K-F
5 TEVAR ARG i IR R 45 1G5, ik T ik ALP /K7 TEVAR A&z Biy7 20 i a . Rk,
XFFARHT ALP ARG I &8, R YIREAR G IR R AR O, A BT 8 KA.

ARG TLA SRR &, ROFFAEMETTT, HWAREARR R, KA — & I
for o PIALZIARIR 2 R B Z WA RE A R T REAR BN . Hodk, B4, mBE A GE .
BRARFERA GRS, IS AHEBRESNTE B 22, MELERNRAR N R . &5, BEViI[E
ANGE, ToVEHERF RO B K B ] 9 4 26 5 T LS

5. &

gi FRrid, ARATME ALP K5 TEVAR RJEA R &R ARET ALP /KFRTUAE N TEVAR KRG
AN R 25 J A TR R 2
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