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[Abstract]
score (ZlogComposite) and in-hospital mortality in patients with acute Stanford type A aortic dissection (ATAAD)

Objective To investigate the association between the composite inflammatory aging

undergoing emergency hybrid surgery, and to analyze the dynamic changes and predictive value of serum
procalcitonin (PCT). Methods This single-center retrospective cohort study consecutively enrolled ATAAD
patients who underwent emergency hybrid surgery at the First Hospital of Handan City, Hebei Province, from June
2023 to December 2024. Based on the earliest complete blood count obtained after admission, the neutrophil-to-
lymphocyte ratio (NLR) , platelet-to-lymphocyte ratio (PLR), and systemic immune-inflammation index (SII) were
calculated, and the ZlogComposite was constructed as follows: ZlogComposite=Z(log NLR) + Z(log PLR) + Z(log
SID. In-hospital mortality was defined as the primary outcome. Multivariable logistic regression analysis was
performed to determine the association between ZlogComposite and in-hospital mortality, and restricted cubic spline
analysis was used to assess the dose-response relationship. A linear mixed-effects model was applied to analyze the
dynamic changes in PCT from day 1 to day 3 after admission. Furthermore, the incremental predictive value of
AlogPCT was evaluated using quartile grouping, ROC-driven grouping, and combined models. Results A total of
129 ATAAD patients were enrolled, including 93 survivors and 36 non-survivors. Compared with the survivor group,
the non-survivor group had a higher proportion of females age, smoking history, drinking history, hypertension,
diabetes, Sequential Organ Failure Assessment score (SOFA) score, NLR, PLR, SII levels, and ARDS grade, but
lower oxygenation index (P<Z0.05). In both groups, overall PCT levels showed a trend of first increasing and then
decreasing. PCT levels were higher in the non-survivor group than in the survivor group, and significant differences
were observed between groups and across time points (P<Z0.05) ; however, the group-by-time interaction was not
statistically significant (P>>0.05). Multivariable logistic regression analysis showed that, after adjustment for age,
hypertension, and diabetes, ZlogComposite per standard deviation increment was significantly associated with the risk
of in-hospital mortality (OR=5.534, 95%CI: 2.671—13.894, P<C0.001). Restricted cubic spline analysis showed an
approximately linear increasing relationship between ZlogComposite and the risk of in-hospital mortality, with no
significant nonlinear effect detected. The linear mixed-effects model showed that PCT levels changed significantly over
time (P<C0.001), but the time-by-outcome interaction was not significant (P=0.913). After grouping according to the
optimal ROC cutoff value, there was no significant difference in the risk of in-hospital mortality between the high
AlogPCT group and the low AlogPCT group (OR=1.754, 95%CI: 0.632—5.044, P=0.283). After adding
ZlogComposite to the baseline model, the area under the curve (AUC) increased from 0.842 to 0.932. After further
adding AlogPCT, the AUC was 0.938, and the difference was not significant according to the Del.ong test (P=0.358).
Conclusion In ATAAD patients undergoing emergency hybrid surgery, ZlogComposite is significantly associated
with in-hospital mortality. Short-term dynamic changes in PCT and AlogPCT do not demonstrate independent or
incremental predictive value, suggesting that baseline inflammatory burden may be more indicative of short-term
prognosis than acute inflammatory fluctuations.

[Key words] aortic dissection; inflammatory aging score; procalcitonin; mortality

21 Stanford A Y =) ik & )2 (acute Stanford . .
- 1 BEREHE

« 929 -

type A aortic dissection, ATAAD) J&—F 5L &K
e B0 L 2 EAE Y, B F AR AR R B
T AN Wik 2L, HoBE N SE R AT B, AR 4
ZRAVERTFARIGITHE P E R P RAE R
TE ATAAD KA e e K A R25 Jay v BoA H 2 AR
O g RAE B E P4y (ZlogComposite) A
B E [ B R G RAE g, (HHAE ATAAD
(I R 2 S S 55 BE BB T 19 6 &R i S B Al
[ 45 Z JF (procalcitonin, PCT) J& 5 B & 4E fp i
Wy HAE ATAAD B3 b iy sh 45 48 1k K 45 =)
WAEIRA R EG V7, AR BT SO LA AT, A
Bl T AR U PPAG A 2 2 . Bl T

1.1 —BER AHFGE Sy By [l i BA 3 AF 5%
HEEE A 2023 4F 6 J —2024 4F 12 F 763 b 45 HES ¥
Teh—E R Z 224438 FARIGIT W ATAAD i
o I B BE TR DT AR SR K0 I A B RE W
P 5 9 13 12 S AR IBCRE A I R R . A AR I
LG K A W2 W o 2V Stanford A A 32 5 Jik
FZIEZ 2L HLETFRIBITHERH . HBR AR U
H: OABEJE AR SE BT RIGIT 5 O S5 I IR 5L
ST E ORI G ;. QFR<<18% .

A B GE 25 B B A0 PR 2 A s At E T (b o S
Z. HDYY-LW-26009) .,



* 930 - e BE R OR % % R

HATE W

1.2 R REELEIUEEALCNEIRE
e Bl — U MRS A 45 R CLAH 7 il st
D, TS RAEA OCHE bR R A0 /b 2 A0 i
Feff  (neutrophil-to-lymphocyte ratio, NLR) . Ifi.
B/ K LA U {E (platelet-to-lymphocyte ratio,
PLR) . A &Mk ¥ R AEFE 2L (systemic immune-
inflammation index, SID . A M3 48 & 73 1 I A,
X NLR. PLR K STI#EAT AR X Ee e (logo,
ARG RN e A ORS00 S T O SR £
#e bR (<1071, i/ BCA af /B (X
10°/1.) .

ZlogComposite A % log NLR, log PLR X log
STI 73 51| 47 5 Ak 4b B S 5K F, - ZlogComposite=
7 (log NLR) +Z (log PLR) +Z (log SID. 7
Foml B RL h, O T RN BB, X
ZlogComposite %t #f 22 $E 17 FE R bk ME AL S 98 A 53
B, It OR £ 7~ ZlogComposite &5 38 i 1 4> b
25 W BE N BT XU B9 AR X A2 Ak s [RIE, DA JE 4 A
g3 B T R AR O U Ay A, T TR 4 R
Ffd . ZlogComposite B & & RAEPF4r, H F L5
B R E R G RAE AT, R AR TSR
2 IEC O Y AT | ENET S AN D S TR (= i g R
PEIF AT & BETE % & X o
1.3 &g X FEER HBEANIET:, & CHE
B S0 )5 1 2 UH I s O “BETS 7. IR LS R AL 4 vh
&R 2 PR WE 38 28 B iE (acute respiratory
distress syndrome, ARDS, H &/ & vs. % E/
To) . A T E =B IF4; (sequential
organ failure assessment, SOFA), ik 4r £ %
FH T I LORRAE 4 34 S 20 1] 3R
1.4 Seit#Jrk WA R 403, 28005 4 B 8
o FFEIESH MM RFR L s s R, K
K B STAEA K 50 5 3R IE A 4 A 09 3 8 BEORE LA
M (QR) v, W) LH K H Mann-Whitney U K
0 0 H A k) T 22 00 B o T ECRERE LB (D60
Lo, BRI RS, DUBENAET: 4 s &t ,
Sk HI 2 & Logistic [8 19 #1 53 #r ZlogComposite
5B AL T KUBS 19 5C & o B8 i g A RIS I K 2
ARSI, B AR SRR BR, B &R
e AR g ] AT REAF AR LR, AR SR T B /N I
AL AR | R SRR, PA D o
LAWK . JE— B TEZ N ER Logistic M1 HE AL th 5]
N BRI SE T RE 45, R T RLAR LU A 50 L AR A5 8
5GP AL LUV AL ZlogComposite 5 B AL T
KU 22 ) J2 A5 A7 AR AR LM OC |k o Ry 4 BT A B IS 5

1~3KIL% PCT M ah &AM R H 555 R LR,
K VTR A 80w LAY BEAT 2 A, BB IE] L 45 %
K Wf ] 55 45 Jmy 28 5T A [ 8 A0, A AR B
PLECE DA Ad 2 o A 0 A o R R o A 6 1
[i] 3 2500y K f 1] 55 45 Ry s B . PCTH S A 88
X R R NGB . S T AR SR A i S
BOA R, APCT AH 3 Hr AF b BB Y Ab 78 53 A A
B S5, T PEAL PCT sh 828 4k 45 R k2
Pk Ko GV A 1 T A . AR AR ) e O R H
Z Ak #F TAEHRAE (receiver operating characteristic,
ROC) gk T m A C(area under curve, AUC) FF
fir, BERI[E] AUC H%R H Dellong 77k . R H
bootstrap ¥ #F47 N# I IE, B E A 1 000k,
T AUC 1 5 WAty JF 4 45 i 477 42 1E J5 19 AUC,
BSR4 1 B ) 3 3 Brier PF 43 . 8 oE R F0AS ofE R
RIEAT VM, IRl R £, R IO ME 2 03 7
BOLH LB TR K e R G S BR R AR, P<0.05 82
A G E L

2 % ES

2.1 FELRRELLE AW A ATAAD B4
12940, e friE 934 . T 36 4] . 5 AE NG A
P, SET-H Lo PE Bl R0 . MR s L AR s
B R . MR . SOFA #4r . NLR, PLR, SII
K- ARDS 73R R TAEIAH , A6 8 8K TA7 0%
M, ZRAESZITFEL (P<0.05, WF1. 241
PCT B AR K P 2 e & R ARG R, ser-d
PCT i FAEIWGAL, 4, o SmESASEi%E
M (P<<0.05), ZH I 2558 BAE JH 22 5% L4 it 2
B (P>0.05., W#E2,

2.2 IR R E 48 A8 (Z1ogNLR  ZlogPLR | ZlogSID
BN T R EIH N DLEE S H AR, U
Z1ogNLR . ZlogPLR. ZlogSII N {785, LIMESH] .
AR . SOFA 143 i I H FUBE PRI Ay 8 8 2% 4
AR B AE WL 3, #EAT Logistic [FH 4381, 4553 W
AN, fE R HE AT M OB R BE R, ZlogNLR.
Z10gPLR . ZlogSII 5 e N A8 T2 KUE AH 5C , 1E 1 IE
AR M ) S ZIogNLR . ZlogPLR . ZlogSII 5
PR AR T XU 1) O 166 35 3k 3185 5 5 7E9 A SOFA P45
AR Z1ogNLR ., ZlogPLR . ZlogSII 15 5 B
P FE T U P 15 3 TE AE OG5 A DL I ROBE R
W AE S B P AR R B R A BT R R
ZlogNLR | ZlogPLR. ZlogSTI 5 5 B¢ P 4% T XL [
KRR R E o &8 BErid, NLR. PLR M SII
X B O R EAL S, TEAN R R A A 1



b = A 3 S N =3 HATE W « 931 -

F1 RTHMEFEHELBERR

Table 1 Comparison of baseline characteristics between the non-survivor group and the survivor group

qan bk P B, 760 A UTLE i s 25 10 R IR A S
) 5 Lok [M(QR), %] 5%, o) (%, 0O (%, %0 (%, 70O [M(QR)]
A6 4l 93 62(66.7) 31(33.3) 47.00(12.00) 56(60.2) 46(49.5) 45(48.4) 8(8.6) 144.57(80.30)
ST 36 16(44.4) 20(55.6) 60.50(7.50) 30(83.3) 30(83.3) 33(91.7) 23(63.9) 120.85(74.99)
VAL 5.361 5.335 6.242 12.301 20.337 43.454 2.197
P 0.021 <20.001 0.012 <20.001 <20.001 <20.001 0.028
SOFA 14 NLR PLR ARDS Zg (1%, %)
wm i 4y SHIM(QR)] -
[M(QR).,%r]  [M(QR)] [M(QR)] T % th &
peanadl 93 10.00(1.00) 6.88(5.40) 15.19(8.85) 1243.67(830.38) 0(0.0) 21(22.6) 68(73.1) 4(4.3)
SET-H 36 11.00(2.00) 9.63(8.02)  21.03(14.17) 1821.40(1520.62) 1(2.8) 3(8.3) 23(63.9) 9(25.0)
Y/ Z 14 2.115 4.550 3.521 3.639 2.894
P1{E 0.034 <20.001 <20.001 <20.001 0.004
*2 HTAMEFAPCTEER *3 TEMER
Table 2 Comparison of PCT levels between the non- Table 3 Variable assignment table
survivor group and the survivor group 75 2 ) A5 5t (4
M(QR), L N N
[(M(QR) mg/L] e B pSE R =011
am s — L . 7 bt ZlogNLR M
BI1X GEES GEES e ZlogPLR e
T2 4 93 8.50(4.76) 33.00(10.40)  14.50(7.99) 7 ZlogSII e B
BT 36 9.74(3.34)  37.52(8.63) 17.70(8.24) 5 A AER H 25 B
éﬂlrﬂ Fﬁ5237610 P{ﬁ<0001 ﬁ%ﬁﬁi ‘lﬁfu“l'] iﬂizo,%fﬁ:l
fif 1] F{H=299.940 P{E<20.001 e s SOFA 4 s
2 (7] - 15 A5 1) F{5=1.900 P{H=0.152 e 2 8 B L F=0: %=1
N N — ey . S e s T B =045 =
B BE T MG, R R G TE S R BB % A PR £0=1
YIR G, Wk4, L J 7R ZlogComposite 2 1~99 1 4317 3 BBl . B 1l

OR Pk ZlogComposite [ H1 . 50 2 I8 (OR= PESE I RESR AT W, AR AE Y | i R R
Pl log CORD o Ryl /A i {E A1 HE B 52 0] JRWi J& , ZlogComposite 5 BE P FE 1= XK 52 508 36

%4 ZlogNLR.ZlogPLR.ZlogSIl 5% R 5 T &Y Logistic [E )3 4 #7
Table 4 Logistic regression analysis of associations of ZlogNLR, ZlogPLR, and ZlogSII with in-hospital mortality

- ZlogNLR
B " — ‘ -
5 7 T 1 15 Wald y*{i PAi OR i 95%CI
Model 1K ¥4 % 1.113 0.251 19.656 <<0.001 3.042 1.860~4.974
Model 2 4E % -+ ¥ 57 2.300 0.491 21.916 <20.001 9.979 3.809~26.145
Model 34E# + 14 %]+ SOF A 2.304 0.483 22.763 <<0.001 10.016 3.887~25.811
Model 4 4t 14 51 -+ & i & -+ 55 IR 2.560 0.617 17.233 <0.001 12.934 3.862~43.311
ZlogPLR
T " - ‘
EVEEX bRt iR Wald ¥4 PAH ORfH 95%CI
Model 1 J % 0.806 0.222 13.231 <0.001 2.240 1.450~3.458
Model 2 4F i 11 51 2.000 0.422 22.450 <0.001 7.387 3.230~16.893
Model 34Fi# + 1 5+ SOF A 2.309 0.466 24.499 <0.001 10.061 4.033~25.101
Model 4 4F # -+ 1 51 -+ w5 1l & -+ 5 R s 2.397 0.567 17.887 <20.001 10.993 3.619~33.387
» ZlogSII
A — — :
[DEEEY 4 PRk Wald y*{H P{H OR{H 95%CI
Model 1 8% 0.845 0.225 14.111 <0.001 2.328 1.498~3.618
Model 2 4 i+ 51 2.046 0.432 22.484 <<0.001 7.740 3.322~18.035
Model 34E# + 4 5] + SOF A 2.369 0.476 24.765 <<0.001 10.688 4.204~27.173

Model 4 45 % 1 51 -+ /& i & -+ 55 JR 2.443 0.584 17.508 <0.001 11.504 3.664~36.125
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Figure 1 Nonlinear relationship between ZlogComposite
and the risk of in-hospital mortality (restricted cubic
spline)
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Figure 2 Nonlinear relationship between ZlogNLR and

the risk of in-hospital mortality (restricted cubic spline)
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Figure 3 Nonlinear relationship between ZlogPLR and

the risk of in-hospital mortality (restricted cubic spline)
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B) 2 AR AL CE i) = 800 P<<0. 001D, 7E5 2 Kk
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Figure 4 Dynamic changes in PCT levels from day 1 to

day 3 after admission
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T 4y 48 s ) 0 2K B TS W 2

Ry LA T A5 R 6 e P9 B8 T XU 1) IXC 43 fig
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Logistic Ml H KA (%7, 8), 4R B, 7EHL
FERIELRE F oA ZlogComposite 5, AUC 1 0. 842
e 2 0.932; #F— A AlogPCT J5, AUCL
/NIRRT 2 0. 938, AL, TEHELA R LA
A AlogPCT Jf & 8l 3 B Y X 43 8 J) (AUC=
0.838) ., Delong #i % i 7~ , £ ZlogComposite %
il b A AlogPCT J&, AUC 2 % L4 i 2% &
X (P=0.358), #&m AlogPCT By 34 & H 94 (8 A4
R (&S5, 6),

95%CI: 0.534~4.526, P=

%5 APCT(Day 1—Day3)Ma 4 AERAETH Logistic [E345 7

Table 5 Logistic regression analysis of the association between quartile categories of APCT (Day 1 to Day 3)

and in-hospital mortality

APCT M4y gk JET-CHIE, %) IERE PR Wald x4 P OR{H 95%CI
QLURAD 33 9(27.3) — — — — — —

Q2 32 8(25.0) -0.209 0.717 0.085 0.767 0.811 0.196~3.254
Q3 32 12(37.5) 0.004 0.714 0.000 0.996 1.004 0.244~4.004
Q4R &) 32 7(21.9) -0.136 0.753 0.033 0.855 0.873 0.197~3.774

%6 ROC ERzhH APCTZHEE5RAETH Logistic BT 47

Table 6 Logistic regression analysis of the association between ROC-guided dichotomized APCT and in-hospital mortality

APCT Bk FETSCHIEC, Vo) lH R EL PRIfER Wald y*fi Py OR i 95%CI
Low APCT 55 12(21.8) — — — — —
High APCT 74 24(32.4) 0.562 0.530 1.125 0.283 1.754 0.632~5.044

2.6 MERUAHES AT 38 A AR AR MR T Y FE T
RS R TN U 7 . o 85 o Bl v S D (<
(T S P RN AR A T, 2 L AL RN R A AL AR
TN B PN BE T AU T R AR v 2k, 4k SRR
U 56 LR Sk, 158 AU il 2 bR 422 3 i 2k 3R ) i )
ROR G (B 7, 8). K H bootstrap W & 55 E )5 |

FE 2 M A 1Y AR WL 7Y A IE AUC 24 0..922, Brier 43
Bl 0.086, AHERM R 9. 12X 1077 ¥ ARy
SR WA A8 % IE AUC 49 0. 922, Brier 7328 4 0. 084,
EAERREE A 1. 55X 107°; TR AL A o il £ 15 B AR 4k
e, B B R 0 ME 3R 5 S PR R AR SR — B
A FR] 252 KOF
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Table 7 Combined model of AlogPCT and ZlogComposite

A i [EYEEY 4 B i Wald y*{E P{H OR1H 95%CI
A 0.040 0.047 0.728 0.453 1.041 0.947~1.139
e Ui 1.698 1.326 1.640 0.189 5.463 0.530~95.781
BH IR 3.672 0.899 16.676 <20.001 39.347 8.214~278.964
ZlogComposite 1.711 0.421 16.542 <<0.001 5.534 2.671~13.894
AlogPCT 0.429 0.545 0.620 0.422 1.536 0.534~4.526
%8 PUEZ ZlogComposite BN BATHIBBESTER
Table 8 Results of the sensitivity analysis using the original total score units of ZlogComposite
(eS| A [EYEEY 4 bRk Wald x*H P OR{H 95%CI
FL il A5 A ZlogComposite 0.608 0.143 18.167 <20.001 1.836 1.388~2.427
FR R+ AlogPCT)  ZlogComposite 0.622 0.146 18.144 <0.001 1.862 1.399~2.479
FAE R el A 8+ AlogPCT) AlogPCT 0.461 0.547 0.712 0.399 1.586 0.543~4.628
W+ EH AR B+ SOFA
j;jﬁ}iﬁ RLECES ZlogComposite 0.645 0.151 18.294 <20.001 1.906 1.418~2.561
7.
PRBHI (4 AlogPCT + 4 498
N . ZlogC sit 0.658 0.154 18.249 <20.001 1.931 1.428~2.612
ﬁ[‘FSOFAL?ﬁ'}‘) oglLomposite O
LR (4 AlogPC T+ A& 15
W’Hf‘ 008 Lk AlogPCT 0.509 0.580 0.770 0.380 1.663 0.534~5.180
B+ SOFA S
B3 P9 ZE T Z T FRIROC i 28 BEA A5 e
AUC (Base+SI1)=0. 932; AUC (Combined)=0. 938;DeLong P=0. 358 AlogPCTZEZ10gSTTZ SIS AR 52 (DeLonghhd PE=0. 358)
== BasetZlogSI] === BasetZlogSII+AlogPCT 1,00
1.00
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0.90
S
i =
# 0507 0.85
B
0.2 0. 80
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1K 52 o > >
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AlogPCT) il B P 7€ 1= 5 ROC g 4% e

Figure 5 ROC curves of ZlogComposite model and the

combined model (ZlogComposite + AlogPCT) for

predicting in-hospital mortality
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Figure 6 Comparison of model discrimination for

predicting in-hospital mortality
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Figure 7 Calibration plot for ZlogComposite and in-

hospital mortality (base model + ZlogComposite)
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Figure 8 Calibration plot for ZlogComposite and in-

hospital mortality (Base model + ZlogComposite +
AlogPCT)
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