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APACHE T/ 5355 10 25 57, BT 2 &K Logistic [BIEATAIH N SCAE TS R0 R &, il 323038 TAERRIE il
2k (ROC 4R, DAL 25 52 ) BB 28 X6 B 3 S8 8 BUS I B (. S5 R SET 417 T4 B =0 PF4 (SOFA ).
APACHE T35 | MLFLER (Lac)., FEES 2R (PCT), 4B T (Na®), 16 AR /0B 1 36 AR (8] (APTT), D- —Z{k | £F
AR AR (FDP), t-PAIC, TAT & TAT/PIC H{EXH R = T2 ( SOFA P43 (43) : 10.00(9.50, 12.00)
k. 7.00(6.00,9.00), APACHE T 343 (43 ): 28.34 +7.80 . 20.83 +7.53, Lac(mmol/L ): 2.99(1.78,5.21) . 1.60( 1.31,
2.61),PCT (ug/L):4.01(0.83,8.48) It 0.55(0.26,1.71),Na* (mmol/L) : 140.65 (138.23, 147.98) I, 137.40(135.38,
142.40), APTT (s):43.30 (40.60,51.60) Lt 40.10 (36.65,46.40), D- — 34K (mg/1.):4.13(2.16,9.71) [t 2.20(1.20,
7.87), FDP (mg/L) : 12.55(7.67, 35.37) H. 7.21(4.55, 29.05), t-PAIC (pg/L) : 19.75(12.65, 36.08) . 10.74(6.77,
17.30), TAT (pg/L): 14.32(7.58,21.53) It 5.32(2.88,7.83), TAT/PIC HAH :10.53(5.50,16.80) H 2.98 (1.98,5.19),
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SA G E LRI G 2 A8 i Logistic [MIHBIRAL IEIR AN )G B, APACHE P37 [ Pidstk (OR) =
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) TR ALRE (AUC=0.850, B EE N 78.1% , 45 S FE N 86.8% ) I FHA—15F5 (P<0.05), £t & TIIHEES
APACHE TUV-53 A 1 5 e B 0E R8T WA (Wi o , A8 s 2 R I AN

[EER] Mo AR ; S ARE SEHARNORAES T BUSTHG ;S Repsms

HEE&WAE : BRAKRPIARAS (82274433)

DOI : 10.3969/j.issn.1008-9691.2026.02.002

Analysis of the prognostic value of combined four thrombotic indicators and acute physiology and chronic
health evaluation II score in patients with sepsis
Hang Yuhao', Lu Qinyun', Lu Jun’, Cheng L’
'Nanjing University of Chinese Medicine, Nanjing 210029, Jiangsu, China; *Department of Intensive Care Unit, Affiliated
Hospital of Nanjing University of Chinese Medicine, Nanjing 210029, Jiangsu, China
Corresponding author: Cheng Lu, Email: dewcheng007@163.com

[Abstract] Objective To explore the prognostic value of combined detection of four thrombotic markers
[thrombin-antithrombin complex (TAT), plasmin- @2 antiplasmin complex (PIC), thrombomodulin (TM), and tissue
plasminogen activator-inhibitor-1 complex (t-PAIC)] with the acute physiology and chronic health evaluation II
(APACHE II') score in patients with sepsis. Methods A retrospective analysis was conducted on the clinical data of
90 patients with sepsis admitted to the Affiliated Hospital of Nanjing University of Chinese Medicine from January 2023 to
March 2025. The collected data included general information, routine clinical laboratory indicators, coagulation
and thrombotic-related parameters, and critical illness-related clinical scores. Based on their 28-day prognosis,
the patients were divided into a survival group (58 cases) and a non-survival group (32 cases). The differences in
the four thrombotic markers, APACHE Il scores, and other indicators between the two groups were compared. A
multivariate logistic regression model was established to identify key factors influencing prognosis, and receiver operator
characteristic curve (ROC curve) were plotted to evaluate the predictive value of each factor for the prognosis of sepsis
patients. Results The sequential organ failure assessment (SOFA), APACHE Il score, blood lactic acid (Lac),
procalcitonin (PCT), Na®, activated partial thromboplastin time (APTT), D-dimer, fibrin degradation product (FDP),
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t-PAIC, TAT, and TAT/PIC ratio in the non-survival group were significantly higher than those in the survival group
[SOFA score: 10.00 (9.50, 12.00) vs. 7.00 (6.00, 9.00); APACHE II score: 28.34 +7.80 vs. 20.83 +7.53; Lac (mmol/L):
2.99 (1.78, 5.21) vs. 1.60 (1.31, 2.61); PCT (ug/L): 4.01 (0.83, 8.48) vs. 0.55 (0.26, 1.71); Na™ (mmol/L): 140.65 (138.23,
147.98) vs. 137.40 (135.38, 142.40); APTT (s): 43.30 (40.60, 51.60) vs. 40.10 (36.65, 46.40); D-dimer (mg/L): 4.13
(2.16, 9.71) vs. 2.20 (1.20, 7.87); FDP (mg/L): 12.55 (7.67, 35.37) vs. 7.21 (4.55, 29.05); --PAIC (ug/L): 19.75 (12.65,
36.08) vs. 10.74 (6.77, 17.30); TAT (ug/L): 14.32 (7.58, 21.53) vs. 5.32 (2.88, 7.83); TAT/PIC ratio: 10.53 (5.50, 16.80)
vs. 2.98 (1.98, 5.19); all P < 0.05]. The oxygenation index (PaO,/Fi0,), hemoglobin (Hb), and albumin (Alb) levels
were significantly lower than those in the survival group [PaO,/Fi0, (mmHg, 1 mmHg=~0.133 kPa): 168.69 (103.10,
202.80) vs. 231.85 (132.75, 340.98); Hb (g/L): 87.00 (81.75, 104.25) vs. 111.50 (86.00, 126.50); Alb (g/L): 29.00 (26.10,
31.45) vs. 32.00 (27.93, 35.95); all P < 0.05]. After adjusting for confounding factors using a multivariate Logistic
regression model, the indicators that were statistically significant in the univariate analysis showed that an elevated
APACHE II score [odds ratio (OR) = 1.122, 95% confidence interval (95%CI) was 1.028-1.226] and an elevated TAT/
PIC ratio (OR = 1.158, 95%CI was 1.038—1.292) were independent risk factors for the prognosis of sepsis (both P <
0.05). ROC curve analysis indicated that both the APACHE Il score and the TAT/PIC ratio had predictive value for the
prognosis of sepsis patients, with area under the curve (AUC) for predicting 28-day mortality being 0.769 and 0.802,
respectively. The combined detection of these two indicators demonstrated superior predictive efficacy (AUC = 0.850,
Conclusion The
combination of the four thrombotic markers and the APACHE Il score can improve the accuracy of prognostic evaluation

sensitivity was 78.1%, specificity was 86.8%) compared with either indicator alone (P < 0.05).

in patients with sepsis, which has significant clinical application value.
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12 BEFE A R R 4 28 d B 20 8 A A7 4
(58 f91) HAHET-41 (32 f41),

1.3 WEAE s - R A B HL 7 T R SR I R
BHE TR, AL 45 . O — BB PRSI AR R
BRASE . HAE W b B (intensive care unit, 1CU) 13 P
8] 5 @ B HLIG PRAG I $8 B« A ICU 24 h A 1L
OO HE 48 M 31 2% (white blood cell count, WBC).
1l 2. 25 F (hemoglobin, Hb). Ifil /) #% 71 %% (platelet
count, PLT) ), iFUifE [ HEEH (albumin, Alb), SR
21 % (total bilirubin, TBil ), N % /2 ¥ & [ (alanine
aminotransferase, ALT). K £ % & % 2 fifi ( aspartate
aminotransferase, AST) ). B IhEE [ R Z A (blood urea
nitrogen, BUN ), LI (creatinine, Cr) ). B fif 5t [ 44
B (Na'), BB+ (K") ), B# 55 2 I (procalcitonin,
PCT), iS4 #7 L il FLAR (lactic acid, Lac), &4 f
%4 (oxygenation index, PaO,/Fi0,) )% ; @ EE 1 S .
BAIEFE RS . AE ICU 24 h PNIE AL 4358 0L 375 i
A 8] (activated partial thromboplastin time, APTT), &
1ML B J5 B [8] (prothrombin time, PT). [ Frbz i1k H
B (international normalized ratio, INR ). %& Ifil fiff J52 16
31 £ (prothrombin time activity, PTA ), #¢ Il i B[]
(thrombin time, TT), £F 4 2 1 JiL (fibrinogen, Fib ),
D- R AR 4 4 8 1 i 7 1) (fibrin degradation
product, FDP), PIC, TM, TAT. t-PAIC } TAT/PIC
FARSE ; @ HAEZYTACITIr : AfE ICU 24 h
SOFA 343 . APACHE I #¥43,

L4 GEitsF05ik T SPSS 27.0 # I R 4.3.0 4k

P A5 5 IES A TR OB AL + bR
WE2E (x+5) Foom R ¢ 5K 5 AEIES AR T
BEELPALE (U3 EO M (Qr, Qu) ) o KBk
RIS 5 THECRORIAB (%) FoR, R x * Kk
Fisher #fi UI#E R 1L, RALEREMZH K Logistic
[B1 )= AT SR T RE M R 2, R 2 i0E T
VE ¥5 1E Bl 28 (receiver operator characteristic curve,
ROC M4R), PAN 45 52 M [ 28 i T A0 B, P<<0.05
hZERAGI L

2 & B

2.1 PIZLMeRERIE B — R BORE AR (3R 1) ¢ 90 14l
JHerEAE R TR BT 4 32 141 (35.56% ), 771 4 58 14
(64.44%), AET-4H SOFA ¥4, APACHE 1T 4.
Lac, PCT. Na" $JH & (5 T A£G 4, PaO,/FiO,, Hb,
Alb ZKSFE 278 BAK F A7 35 41 (3 P<0.05) 5 B4 7%
S AT YA 1ICU AEBERT ], WBC, PLT K",
BUN. Cr, AST, ALT. TBil lb35 22 R G THFE X
(¥ P>0.05),

2.2 AT MeEEAE A A I D RE AR AR LR (FR 2) -
BE 17 41 APTT., D- —. % {&, FDP. -PAIC . TAT X
TAT/PIC LEAH 2 5 &5 T A0 4 (3 P<0.05) ;
24 PT.INR.PTA . TT.PIC . TM, Fib Z:38F5 #5225
¥oegiitr s X (3 P>0.05),

2.3 MeRERE RHE TS AT BRI R T (R 3~ 4):
PR 2 0 M O 2 H 5 S A SO B 48 AR AL 46 SOFA
PF 4. APACHE 1 3 43, Lac, PaO,/FiO,, Hb, Na",
Alb, APTT ., D- %A FDP. TAT/PIC F.{H . TAT,

®1 KRSEBEEZXIAPNEFRAWERATHLLER

fii i LA™ s i EE e
(58 1) (3241) tfH (58 1) (324)

R 41(%)) 0130 0.714 | | WBC [ X10°L, M(Qy, Q)] 10.91(731, 1470) 10.38(6.52, 16.54) -0520  0.604
B 42(7241) 22(68.75) PLT [ X10’/L, x+s) 177.52+76.58 163.53+90.26 0780 0439
bk 16(27.59) 10(31.25) Hh (gL M0, 0,)) 11150 87.00 200 0003

68.50 75.00 (86.00, 126.50) (8175, 104.25)
(S, M0, 00)) 0810 0418
(63.00, 78.75)  (62.00, 80.50) PCT (pg/L, M(Qy, Q1)) 055(0.26, 1.71)  4.01(0.83, 848) -3.300 <0.001

RN (1 (%)) 5810 0.055 || K" (mmol/L, M(Q,, Q)  4.25(3.86,4.77)  411(3.70,511) 0510 0613
it 44(75.86) 17(53.12) . 137.40 140.65
il 6(10.34) 9(28.12) Na” (oL, MO0 Q) (oo 1) (1383, 1470y 010 002
dis 8(13.79) 6(18.75) BUN (mmol/L, M(Q,, Qy)) 11.62(645, 1856) 14.62(8.39,2543) -1.390  0.164

1CU B ] 13.00 9.00 103.85 122.25
(d,M(0,.0.) (900,000 (400, 2100) 0 0120 O Gl MO QT g o) (gros, amsay 0 0160

SOFA 143 (43, M(Qy, Q)] 7.00(6.00, 9.00) 10.00(9.50, 12.00) 3.790 <0.001 || AST (UL, M(Q;,0p))  31.00(21.50,51.00) 38.50(23.00,96.00) -0.910  0.365

APACHE T34 (43, x£s)  20.83+7.53 28.34+7.80 4470 <0.001 || ALT (UL, M(Q,,Qy))  25.50(15.00,53.00) 24.50(15.25,60.00) -0.170  0.866

Lac (mmol/L, M(Q, 0,)) 1.60(131,2.61) 299(178,521) 2910  0.004 || Alb (gL, M(Q., Q) 32.00(27.93,35.95) 29.00(26.10,31.45) -2330  0.020

Pa0,/Fi0, ( mmHg, 231.85 168.69 T TBil (pmol/L, M(Qy, Q)] 10.57( 7.62,19.65) 13.50( 7.34,27.22) -0.630  0.530
M(Qu, Q) (13275, 34098) (103.10, 202.80) :

7 : 1 mmHg~0.133 kPa
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t-PAIC. 2 £ 75 HE Logistic [A] IR 1F 1R 24 R %
J& @R, APACHETT ¥ 43 Ft i (L 3 e (odds ratio,
OR) =1.122, 95% RI{FIX[f] (95% confidence interval ,
95%CI) H7 1.028 ~ 1.226, P=0.010 ) 5 TAT/PIC L.{H4
FH# (OR=1.158,95%CI 4 1.038 ~ 1.292, P=0.009 )
JE R BT FR A BUG IR ST fE RS T &R SR
AR PPA 17 XU () S B A

2.4 BIALRESHT (15 % 5) : ROC HHZR 407 e
7%, APACHE 1131435 TAT/PIC H(HHI% e 0 4 T e
H BRI R BTG, HE 8% 28 d 36T~ A ——
9 AUC 4351120 0.769 . 0.802, 25 T4 A6 fry T30 ey

#HE (AUC=0.850) {2 0 T —F54r , fen Bk &4 1 I3 TAT/PIC. APACHE Il ¥4 BB A MM
SR DA R H Uy T 0 5 L L I

*2 AEFEFHAMKSESRERLBEXEREE (M (QL, 0y))

1%k APTT PT PTA T Fib D- Rk
el INR
& (f) (s) (s) (%) (s) (gL) (mg/L)
AR 58 40.10(36.65, 46.40) 15.20(14.00, 17.35) 1.22(1.10, 1.44) 76.00(58.25, 92.00) 17.00(16.05, 18.90) 4.63(3.21, 5.42) 2.20(1.20, 7.87)

FET4 32 43.30(40.60, 51.60) 16.35(14.97, 18.05) 1.34(1.20, 1.52) 65.50(54.50, 78.25) 17.40(16.05, 19.55) 4.81(3.27, 5.96) 4.13(2.16, 9.71)

Z {8 -2.560 -1.830 -1.820 -1.930 -0.140 -0210 -1.990
P{H 0.011 0.067 0.069 0.054 0.886 0.830 0.047
450 k) FDP (mg/L) t-PAIC (pg/L) PIC (mg/L) TM (KU/L) TAT (pg/L) TAT/PIC HAH
ke 58 7.21(4.55,29.05)  10.74( 6.77,17.30) 1.48(0.98,2.08) 14.89(10.96,22.14)  532(2.88, 7.83)  298(1.98, 5.19)
T 32 1255(7.67,3537)  19.75(12.65, 36.08)  1.44(0.79,223) 18.89(12.74,27.93)  1432(7.58,21.53)  10.53(5.50, 16.80)
71l -2.030 -3.190 -0.260 -1530 -4.490 -4.720

P 0.042 0.001 0.797 0.126 <0.001 <0.001

R3 HNKSEBETEHEEZE Logistic @327

AR B 1 sz VAT P OR i 95%CI
SOFA 14 0.279 0.080 3.445 <0.001 1.321 1.128 ~ 1.548
APACHE 11 #1-53 0.125 0.034 3.701 <0.001 1.133 1.061 ~ 1.211
Lac 0.299 0.113 2.658 0.008 1.349 1.082 ~ 1.682
Pa0,/FiO, -0.007 0.002 -2.843 0.004 0.993 0.989 ~ 0.998
Hb -0.026 0.010 -2.652 0.008 0.975 0.956 ~ 0.993
PCT 0.040 0.026 1.514 0.130 1.041 0.988 ~ 1.095
Na' 0.068 0.031 2.204 0.028 1.070 1.008 ~ 1.137
Alb -0.083 0.040 -2.095 0.036 0.920 0.851 ~ 0.995
APTT 0.046 0.021 2207 0.027 1.047 1.005 ~ 1.091
TAT/PIC HfH 0.185 0.053 3512 <0.001 1.203 1.085 ~ 1.333
TAT 0.053 0.020 2702 0.007 1.055 1.015 ~ 1.096
t-PAIC 0.033 0.014 2.298 0.022 1.034 1.005 ~ 1.063
D- Bk 0.027 0.039 0.711 0.477 1.028 0.953 ~ 1.109
FDP 0.003 0.007 0.404 0.686 1.003 0.989 ~ 1.017

F4 HNRFERETEHZEZE Logistic B354

AR i B 1 s VA P OR fi 95%CI
APACHE I 143 0.116 0.045 2.570 0.010 1.122 1.028 ~ 1.226
Hb -0.015 0.011 -1.395 0.163 0.985 0.964 ~ 1.006
Alb -0.086 0.055 -1.574 0.115 0.917 0.824 ~ 1.021
TAT/PIC [H{H 0.147 0.056 2.631 0.009 1.158 1.038 ~ 1.292

t-PAIC 0.038 0.020 1.843 0.065 1.038 0.998 ~ 1.081
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%5 TAT/PIC tbf&. APACHE Il XfBRBiEEE

28 d FET-HYTRINSL B
izt %‘ﬁ AUC 95%CI WBE NRE P{H
TR E (%) (%)
APACHE II3F43 20.500 0.769  0.670~0.868 517  90.6 <0.001
TAT/PIC Fifli 5244 0802 0.703~0901 759 781 <0.001
AR 0299 0.850°" 0.770~0931 78.1 868 <0.001

1. 5 APACHE I ¥/ L %%, *P<0.05 ; 5 TAT/PIC A %L,
bp<0.05

3 W i

¥ B E 50T BB b R O R SR ) O
WA SR8 Ryt D e 25 L, H ALl &2 2 b e %
IR, MTEIE W, RAE A 1 10 S R
JCCan g SR AL [H 7 - o (tumor necrosis factor- o ,
TNF-a ). A4S 2 -6 (interleukin-6, 1L-6) ) $|3#4
AN - N AR R 2R F- (tissue factor, TF), 3
Bl IG5 S B I AR B A A, TGRS
PUBE ML (antithrombin, AT) 2546 AL TAT, 58Uk
BRI TAT KTt 0 IR, B OIRAS
() S E LB R A ] T A BB RE R G, BRI C R
4t . AT FIZHZUN T 4261 (tissue factor pathway
inhibitor, TFPI) DI fiE 3% F W, 208 MU
DAL B2 L %) 5 S 440, R RO i 1 I il 5 OS )
1% -1 (plasminogen activator inhibitor-1, PAI-1),
0056 20 20 Y £ 5 T DR TS W) (tissue plasminogen
activator, (-PA) /¢ W £F 15 16 M, TE B 20 1% 1= B
RIS, S B GE M )32 T2 BN 20 8
RERG, P 58 RLAUE S M T
TAT 8§, PIC $ 45 . TAT/PIC LR Y TI i B Al fz Wit
Il - 2% RGBS A . ZRAEYRSE A
1 176 {5 FE 835 A BE 24 h A IR PO IS5 R o
FE AR IR A T RADIRE I - 2 SR AL 5L
WG S S SR DG . B TAT/PIC HUA R T
BURGE S R T . BT, TAT/PIC H(E 7 M s
JiE S S 1 20, B IO T R AR T AR AR
FHOEATI, AR IRAE X 102 193 4F T A ik
I B BB /R, TAT/PIC Lo FT 2 4F R i
DR IDK AR R R AR IR ZE R AUC 2 0.926, $271
TAT/PIC U AE X fii A4 28 14 2 A A7 R B 1) 0 34 4
B kA BB STR H  BEIL - LSRR TAT
5 TAT/PIC HABAEVFAL E 4 A IR bk i ™
Ry A e R A (L, T A 28] il A
FPEEFEE . ARt RAE TAT/PIC FL{EAE M RERE H Y
FLER A B L fE Y TAT . PIC 7E2R “Ifi

P DU (AR, O 2R R AR R
SE R I PR S RS T 82 {9 e R SR
3% TAT, TM ., PIC Fl t-PAIC /K F HEAT 50 Hr , 45 51
S, I PUITTRI e T 2 28 d JET Y AUC=
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