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W O AR EFRR T ARSI A K A AR A4 E JE (venous thromboembolism, VTE) %9 & & B % , 5 # 4& Caprini
OB e T AR E M AT VIE 69 Finl 48, @ ad w5 5 30 N 2024 2 7 A —2025 4 7 A ARk BT kR B R
B EHSI6 P EEMA TR FRAELE AP RKEL4E VIE £ 92 61 (VIE 4) , A& % VTE % 424 41 (3}5 VTE 1), it % &
HATFRHE CRHEE FASNE AR (B E BERF) T AEH 3 AR D-ZRAK B b B -4 5 o 86 5 4
#1 (thrombin-antithrombin complex, TAT) , 4 & B - 4% 4 % B 244 ( plasmin-antiplasmin complex,PIC) , m)ﬂ Caprini X &1 &
AT E AN A RS AT 5 8L 2B £ 5 M A % B % Logistic @38 A VIE 1k 3 &% B %, 58 4] A ROC w & 3% 1% &
FHARTAM AL, LR E>MN L EEAW . VIE £ Caprini 75 (12.23 +1.88) 5 % & & T4 VIE 28(11.29 +1.52) %, B F K
B TE # K[ (70.75 £20.31) min vs. (65.22 +15.38) min, 35 P <0.05) ], A 3Aa# 8 R R . VIE 48 D-= F 4k f= TAT &
FRFHZH(P<0.05),™ APTT . PT.FIB $ 45472018 L 2 & £ 5+, % W % Logistic ¥ )2 ; Caprini 3 % (OR =1.20) | D———Ikﬂ&
(OR=1.21) ,TAT(OR =1.09)#= PIC(OR =1.61)2 VTE #4912 5 £ B % (3 P <0.05) , TN &K 4k 4 R &9 . Caprini i 5 F
4 D-Z 4R & TAT # ROC @&T@ﬁ“?@ 0.71(95% CI. 0.68 ~0.82) ,F&4&Fa B F = TAT +5.33PIC +2. 11DD +2. 00 ;‘ﬁ’»_%‘
T F—3A4R, T Caprini ¥ 4 D-=R KR ot FAHAEHW(TAT.PIC) R EZF MK FH KRS VIE 892 2 m B &, B4o
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Value of Novel Thrombotic Molecular Markers in Predicting Venous
Thrombosis in Elderly Patients with Hip Fracture

LI Shao-hua', XIAO Ji-long®, LIU Zhuo-chao'”
(1. Department of Clinical Laboratory, Fengfeng General Hospital of North China Medical Health Group, Handan 056000, China;
2. Department of Geriatric Hip Fracture, Fengfeng General Hospital of North China Medical Health Group, Handan 056000, China)

[ Abstract] The risk factors for venous thromboembolism ( VTE) during hospitalization after hip fracture surgery in elderly patients
were investigated. The predictive values of the Caprini score and thrombus molecular markers for VTE were evaluated. A retrospective
cohort design was adopted. A total of 516 elderly patients undergoing hip fracture surgery were enrolled. These patients were admitted
to Fengfeng General Hospital of North China Medical and Health Group from July 2024 to July 2025. Among them, 92 patients
developed VTE postoperatively ( VTE group) , and 424 patients did not develop VTE (non-VTE group). Demographic characteristics,
fracture types, operation times, and concomitant diseases ( e.g., hypertension, diabetes) were recorded. D-dimer, thrombin-
antithrombin complex (TAT) , and plasmin-antiplasmin complex (PIC) were measured on the third postoperative day. The Caprini risk
assessment scale was utilized to assess thrombotic risk upon admission. Univariate analysis and multivariate logistic regression were

performed to identify independent risk factors for VTE. The receiver operating characteristic (ROC) curve was employed to evaluate
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the predictive efficacy of each indicator. Univariate analysis shows that the Caprini score in the VTE group (12.23 =+ 1.88) is
significantly higher than that in the non-VTE group (11.29 + 1.52). Operation time is longer in the VTE group[ (70.75 + 20.31)
min vs. (65.22 * 15.38) min, both P <0.05]. Thrombus molecular markers show significant elevations in the VTE group,
including D-dimer and TAT levels (P <0.05). No significant differences are observed in APTT, PT, or FIB levels between the two
groups. Multivariate logistic regression demonstrates that the Caprini score (OR =1.20), D-dimer (OR =1.21), TAT (OR=1.09),
and PIC (OR =1.61) are independent risk factors for VTE (all P <0.05). The area under the ROC curve for the combination of
Caprini score, D-dimer, and TAT is 0. 71 (95% CI; 0.68 ~0.82). The combined predictive model ( TAT +5.33PIC +2. 11DD +
2.00) exhibits significantly superior performance compared to single indicators. Caprini score, D-dimer, and thrombus molecular

markers (TAT, PIC) are confirmed as independent predictors of postoperative VTE in elderly patients with hip fractures. The

combined application of these indicators effectively identifies high-risk patients and provides a basis for early intervention.
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TS I DR 0] R, A 455 YR 5 DK 1A% 1 ( deep venous
thrombosis, DVT ) FI fifi #& 2 ( pulmonary embolism,
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complex, PIC ) %5 57 B IfiL 4 45 75 4, 78 5000 =& 4F 458 35
BT VTE KU 7 T8 2 B VA i B FH AR (2 A
Wit — BB % TAT PIC 78 D- AR W T R
K I A 432 W 3 o 2 Ik — o R 2R AR A

elderly hip fracture; venous thromboembolism ( VTE ) ; Caprini score; thrombosis molecular markers; risk factors;

1 — e

WL 2024 4F 7 A —2025 4 7 A el T
R B A 6 i I I 6 12 SRy i R B AT 0T AT T RA
I7 0 B AR A S0 B2, K [ M A ST BB, AR
i A e A B 91 18] 2 A5 & AR R MR DK e AR ZE E
(venous thromboembolism, VTE) , ¥ & & 4> & VTE
H(n=92)59E VTE H (n =424) , AWM RAE
B (& B 22 01 2 A% AL v (AL VE 5. 2025B11) |, T AT A8
HHEBMEREZS,
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Hb) . H % H ( serum albumin) , TAT, TM . t-PAIC ,
PIC ] s RJG 55 7 RFAT XU B ko 5 K 4
2.2 ZWEIEHRKEN

(1) IfLH B A2 . ARG 55 3 K a5 I8 R 4 & bk i
3mLT i — 4 (EDTA-K, ) Hr &t & b, R
FHA4> B 20 i 248 B 53 B A (A 307 56 B xn-2000, H A Fy
AR L B R 20 S At il B BRI 50 20240326 ) i 1
21 % H (hemoglobin, Hb)

(2)C RN H (CRP)ME . RJF 58 3 Ra5E i
Jik il 2 mL,3 000 r/min B> 10 min J5 73 & L7, %
FH 2 %% % 52 4 B AL (UPT-3 A, Jb 5t 5 AR W 4%
R A R A K HEE FFE &bl & (b
RS E B R B A R A R k5. 20240603 ) &
R MY CRP K,

(3) MLPTIAE RS 3 KA @bk I 2 mL, 3
25 1 350 e AR A 5 (LA SD-100)

(M) AEEME ARFHE 3 RasE# kL 3 mL,
3 000 r/min .0 10 min 5438 L7 , >R A4 A shE
AT AL ( H Sz 7600 ) Y5 HT T 2% 325 A T I %5 11 &R
AR R & W T3] Jb 3 o A= 9 B 45 A BR 2 A it
5 :20240503) ,

(5) I 3 F A I 2 . AR5 55 3 R &5 1E #
Bk 1. 3 mL,3 000 r/min &0 10 min Ji 43 5 M2, &
A 34k & 64 FT AL ( Shine 12900, i F) W T N 7
FAEY AR B A R AL i . 20240516)

BESHAART R R VIS E « bR (v 25) F
7, ZH TR H AR R ST RE AR ¢ K5 IR A A A T
BERLALM ( Py, Pry) 1 3R (M R ALEL, Py 5B
25 H BRI R DU AL B, P R S TS5 H A LB
DA E) SR A ST R A Mann-Whitney U K5
THECRBH DL (E 533 Rom B n (% ) o A 1L
BRHAFRTGIE KRS, RAZHEEK Logistic [
AT 5 B R 20 1, 2R 1 52 38 3 T4 R 1 il 46
(ROC Hh &) HATI2 Wi Rk e Al . AP <0.05 K2
SAGIFEE X,

3 &R

WEBE IGKE R L&

VAR I R SR BB an e 1 B 1 ) o L
AR AR S B W HE ) | IR R O E B IR R
o7 b SEE O bl 8 B 2 I LG A
THEC BT A A I K (ASA = I
Afgam 5 b2 R LG FE L (P >0.05),
DVT 20 T ARBFE K (70. 75 £20.31) 4%, K T3E DVT
HI(65.22 +15.38) 7, ERAZIT¥E X (P <
0.05), DVT 4l Caprini ¥F43 M (12.23 +1.88) 4,
ETE DVT 41 (11.29 +1.52) 4%, 2 S A 4112
BEX(P<0.05),

3.2 WHEBEEMISIREE

W24 2R 3 B IS bR LL A AN 3R 2 s, APTT (PT

3.1

oAUl FIB (tPAIC  sTM PIC ) Z 5 K& IF2=E L (P >
2.3 SGitFsE 0.05),DVT 41 D-— Rk TAT 5 F4E DVT 41, 25
K] SPSS 21. 0 B A% B s i A7 G2 ik 3 b, A Agit#E L (P<0.05),
*1 MAHABERKEIHILE
Table 1 Comparison of baseline clinical data between the two groups
REARFR DVT #4H(n =92) JE DVT 4 (n =424) t X VA P

TES (3 /2) 36/56 108/316 — 3.775 — 0. 052
R/ % 79.55 £14.23 76.32 £10. 15 1.784 — — 0.075
RFEAEE/ (kgem™?) 23.45 £4. 34 25.52 +6.21 -2.839 — — 0. 066
WA n(% )] 18(28.37% ) 59(14.24% ) — 2.008 — 0.157
R [ n(% ) ] 36(39.14% ) 133(29.46% ) — 1.221 — 0.263
BRI [ n(% ) ] 24(25.72% ) 96(22.55% ) — 2. 459 — 0.117
TR [n(% )] 11(26.15% ) 96(22.53% ) — 0.314 — 0.575
18 1 BH ZEPE I 2R [ n (% ) ] 36(39.18% ) 117(27.62% ) — 7.953 — 0.093
F4nM/(10° L") 6.73 £2.62 7.11 £2.32 — — -1.12 0.263
[ n(% )] 50(54.34% ) 279(65.75% ) — 0.35 — 0. 553
Mm¥FEEA/ (g L") 30.72 +5. 11 31.51 £5.22 — — -1.01 0.313
ASAZ=TN[n(% )] 20(21.74% ) 94(22.13% ) — 0.43 — 0.512
F AR B H] /min 70.75 +20. 31 65.22 +15.38 2.12 — — 0. 034
ARHEMn(%) ] 81(89.1% ) 363(85.52% ) — 0. 466 — 0. 495
Caprini W43/ 4% 12.23 1. 88 11.29 +1.52 3.015 — — 0. 002

TE T BOPORE UGB (20 ) Ron M n(% ) o
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Table 2 Comparison of coagulation parameters between the two groups

18 ¥R DVT 20 (96) 4E DVT 41 (424) ' Z P
APTT/s 22.66 +3.31 23.50 +3.70 —1.428 — 0.153
PT/s 12.12 £0.71 11.98 +0. 81 1.598 — 0.119
FIB/(g-L") 3.11(2.51, 4.60) 3.32(2.48, 4.32) — 1. 66 0. 096
TR/ (mg-L7Y) 7.22(3.92, 11.51) 5.25(1.45, 17.11) — 2.014 0.043
TAT/(ng-mL“) 17.90(12.25, 25.60) 15.95(8.28, 35.73) — 1. 961 0. 049
tPAIC/ (ng-mL™") 6.40(4.80, 7.36) 5.12(3.38, 6.90) — 1.759 0.078
sTM/ (TU-mL ") 8.30 £2. 11 8.44 +2.26 0. 541 — 0.589
PlC/(ng-mL") 1.79(0.98, 3.49) 1.51(0.92, 2.30) — 1.678 0. 093

ARSI R LI M (Pys, Pos) 138, 0, M P AL, Pog S 55 25 | 23 (08, B DU 2 132 8, Pos S 55 75 & 23 2 4%, B0 B g 2y

Hi%,

3.3 ZLEASHER

AR Z 53 7 & W, TAT , Caprini 3743 | D- R4k
FFARBELE DVT B35 MEE DVT B3 Z [ 22 5
BAEGIT 7R, Hl X SR AZHR
Logistic 1 55347 , WA, 255 BEAEWTF 58 T ¥ I 1) 5%
Wi K2 ¥ FIB PIC W44 A £ ] & Logistic [ 194>
Br. Logistic [81 4 73 #fr 45 & .75, TAT ,PIC | D-— %
& Caprini 432 ZAEME AR B P75 DVT & A (4 57
fER AR (F1.%3),

1.00
0.75
il
# 0.50
B
025
— TAT(AUC=0.665)
— PIC(AUC=0.579)
— DD(AUC=0.645)
— Caprini(AUC=0.546)
ot CPF(AUC=0.712)
0 0.25 0.50 0.75 1.00
145 574

A FUM P F = TAT +5. 33PIC +2. 11DD +2. 00 ; # W7 & H 56. 616,
HURE D9 0. 789, K7 519 0. 545, 21848 Kl 0. 334
1 IA T B B H At B R -1 ROC 46
Fig. 1 ROC curves of the combined predictor and other predictors
x3 ZEREASH

Table 3 Multiple logistic regression analysis

FAMBE  0.01 0.0 1.34 0.25 1.01(0.99 ~1.03)
Caprini ¥F43+  0.18  0.09  4.23  0.04 1.20(1.01 ~1.42)
B A BEAREGS. E. AR MR ; Walds o Walds G2 i, I T
BRI RME R R EAET 0;0R 95% C1 ML H e &3
95% A X I,

kiR B S E.  Walds P OR 95% CI
TAT 0.09 0.04 4.45 0.04 1.09(1.01~1.18)
PIC 0.48 0.19 6.48 0.01 1.61(1.12~2.32)
D-Z—®i&  0.19 0.08 6.23 0.01 1.21(1.04~1.41)
FIB 0.27 0.16 3.1 0.08 1.32(0.97~1.79)
1
1

4 i+t

AR 43 A 75 40 A B B O 40 B 3 9 e i T B
Wi B B, DS R A B,
B 45 J5 B AL T - B 458 100 1 52 A 0 (TAT) K 8 3 T
1, PR ML BE IR 48 8% 00 O 4 T R A T
TR I A B ZEAE (VTE ) & A= KUK 86 . o 3%
ST B T — RS B E A R ERIE 3 ~4 d
FETE 5 PR BE I S 270 R a6 b BRI 9 A
TAT Z Ut 25952 i 4 K, BRI T HAE R 5 — 2
Fe bR A B A8, (8 A 8 A (TM)  ZH 8L &F
5 T DO -4 R B S W (1-PALC) 2R I T -o2-
WA 2 A (PIC) K D-— R AIKM sh 25X A
JG VTE B4 B4R B2 Wik g, e it
X BB T ARG B B9 BB 58t & B, TAT , PIC
Je t-PAIC AUA B T F 300 DVT, i 7] H T PF Ak
PLBEIR Iy R B, EARBES T IESE D-Dimer , PIC
W45 Caprini PEAM AL T BB 47 AT DVT % &
B N7 A 6 DR 26 AT A Ak A DR 0 0 A R

ZE B B GIE 4 SRR I AR 4 T AR AR Y TE TR
i R PR | W A Y A R P T R T R8O T L
A BRI R B AT S, R OCF TAT MG IR &
S A AR, H MR I -2 5 2 1C Js 1 s L A PR AL
Wl A M, TAT T B 42 B e T %8 I 1 Y K = AR
AR 7 i AR B TR B Bk R S 3R 4 T KR,
L S P o 0 B 30 Ao A A T 3 TR Y A B o A
HE & F VIE B A B 566 % 0t W e,
D-Dimert5 PIC 75 0 4k & PE 45 3 800G i b i, Tt
SR I T I R SR W ) B (TAT THE ) o I R 52
B A ME F], fE VIE K4 KB d, PIC 5
D-Dimer )28 {684 B A — 0Pk, B & TAT A9 30
ASTE AR | DU RE BEORS o b A 4 - -S4
PU I B /i N [ B 1 19 i 1 T O N
B RIF 8 h AW EARF 1 ~7 dKE
1) HE5E Y48 AR YK 5 AR B 2 A
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Ko PR, St 2 A W SR g OCE L P B
P A RIS K B DA B 468 24 ) ke 255 b B T T Al
PL B B R A TR AT 5 10 U] A A 4Rk U8 B B T R
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A I B S P i 2 4, 446 /K B 22 A0 i JRU G %) 2l <7
A . %T Caprini 2 F 455 5 VAT B, 7T 68 & A
L5100 a1 o 417 NG R e g M e (= 7
(I D- AR TAT) DL & PE AL B HERf . ARDFS
Bl Won, DVT 40 Caprini 343 8 (12.23 = 1. 88)
S, ETIEDVT AR (11.29 £1.52) 4y, BFIFE R,
M 4> FFR S WA Caprini VEAM 5, 165 250 508 E
0.789(78.9% ) , ¥/~ FHME R B g U &k, I 12 KBS
AR B AN 0. 545 (54. 5% ) , 42 7 B M HE
DA I NN s =T 3 N T 3 e TR
HF LA F D IR S, (0T EER2 R Wm0
Jry BRI PR R FH B Rz 485 5 3 s R R R IR DA IR
M,

SCHR[12,17,21 ] BF 5848 th, 8535 & 37 | Caprini
P43 I t-PAIC PIC .sTM .TAT F1 D-— B4k A1 44
PENBEIT R DVT MR R ZE, H L iRiER 4
LW DVT ) AUC 3% 0.951, £ A & 4 M if 52,
TAT PIC .D-D % Caprini ?£23 35 VTE k£ 715
FHREE(PY) <0.05), HEIEMXEK(OR ¥ >1),
FEIRIX 4 TG BR K 7 T 1= AT BE S DR A2 e Dk o Ag
B & A R M T — R R T, BT R AT
T I T PR R B A B T RE ), X 5
BEAERF 5T 272 06 T 22 2R KA T 5% SR 5 4 1Y)
@it —3,

BARA T 58 A & BL FIB T A W} ] 5 i 44 K
B AT AE 3 Ge it 2F R Bk {0 FIB 19 P #:3 0.05, 12
R E RS NG W R S A B K E
AR E RS A Y ST S R (BESE FIB T S
BT R IR T A AE DGR ), LI IR B AT T 4
A AR Lk — 25 W

AU A Il Jo5t 1 A 5, L F 9 1 1o A I T
PR, T AR )Y B G &R Ak, BF 5 R 4
Jry PR T B — = B AL, i = 378 300 5 i, G 1k OF
i W B i 1 38 3937 85 TR IRE BIF 9 K i o8 4 4 i R
HINFIKSE  H AR D EWENIR LN E, 7]
AT 30— 1 e A

5 e

TE VB © 28 7 15 Dk I A AR OC 8 AR A D-—

F A | Caprini PF43 5, TAT  PIC 4K 48 H A7 it 57 151 )
N BCER PR AR B B (E, O B S 2 MR bR LG RS
T A 5 5B A 2 W
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