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ABSTRACT Objective: The expression levels of serum high mobility group protein Bl (HMGBI1), antithrombin (AT) and
inflammatory factors in patients with acute trauma and their correlation with thrombosis were analyzed. Methods: 90 patients with acute
trauma admitted to our hospital from January 2020 to December 2022 were included in the observation group, and the thrombosis rate
was recorded. In addition, 50 healthy subjects who underwent physical examination in our hospital during the same period were included
in the control group. The levels of serum HMGBI1, AT and inflammatory factors [interleukin-6 (IL-6), interleukin-10 (IL-10),
interleukin-1@ (IL-1)] in the observation group, the control group and patients with or without thrombosis were detected. The correlation
between serum HMGBI, AT and inflammatory factors and thrombosis was tested by bivariate Spearman correlation method. Multivariate
Logistic model was established to analyze the independent risk factors of thrombosis in patients with acute trauma. The predictive
efficacy of serum HMGBI1, AT and inflammatory factors in thrombosis in patients with acute trauma was analyzed. Results: Compared
with the control group, the serum levels of HMGBI, IL-6, IL-10 and IL-1p in the observation group were higher, and the serum AT level
was lower (P<0.05). Compared with the non-thrombosis group, the serum levels of HMGBI, IL-6, IL-10 and IL-1B in the thrombus
group were higher, and the serum AT level was lower (P<0.05). Thrombosis in patients with acute trauma was positively correlated with
serum HMGBI, IL-6, IL-10 and IL-13, and negatively correlated with serum AT (P<0.05). Multivariate Logistic analysis showed that
serum HMGBI1, AT, IL-6, IL-10 and IL-18 were independent risk factors for thrombosis in patients with acute trauma (P<0.05). The
predictive value of serum HMGBI1, AT, HMGBI1 + AT + inflammatory factors for thrombosis in patients with acute trauma was higher,
and the AUC values were 0.868,0.857 and 0.912, respectively. The predictive value of serum IL-6, IL-10 and IL-1@B for thrombosis in
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patients with acute trauma was general, and the AUC values were 0.761, 0.758, 0.784 and 0.767, respectively. Conclusion: Serum

HMGBI, AT and inflammatory factors are associated with acute trauma and thrombosis. The injury and thrombosis risk of patients with

acute trauma can be evaluated and predicted according to the changes of their index levels.
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AHGE N5 B2 T B SR AR . ABEPRIE: (1)
PIAFRIE:0 2 X 28 CT SR s iz ;o 0™ EEIT
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1.2 —fg&ER

FEIX 2020 4F 1 A ~2022 4 12 A A BEWGE 1 90 42t
B RIS I L ATLER A, 5 49 1, L 41§, 4%
23~84 %, Ty (52.56+5.45) % ;BMI 18~28 kg/m?, F-1
(23.45+2.52 )kg/m?; SCACFRJE - /N4 12 ), ) vp & v 32 4],
K& J LA L 46 4 5455 R Y - 38 m il 48 i), = b kg 32 43,
F5 10 s AT < i 12 451, 58 20 1, B A s 4 26 41,
TR BB 18 61, Hofth 14 6. 53 BRI ZEAR Be b4 TRKS:
B4 50 e B 35 1 AT R, 55 28 1], 4 22 7, 4Rk 22~

85 &, F-14(53.32+5.84) % ; BMI 18.5~28 kg/m?, -3 (23.52+
2.48)kg/m?; SCAUFREE /N 5 1], ) & v 18 3], Kk K LA
127 5], MRS AR BMI S — R b E S TSR R
X(P>0.05), LA AT k.
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A BB R AR A B Y IR S 5 mL ki, & F
Z Kl 2 iR Hi s &, 30 min P 5.0 (3000 r/min, 15 min ) Ei
LVEW, BT -T0°CURFATRAT , R PRI O R 328 R 72 A6
W 1M.5% HMGB1 AT IL-6 \IL-10 IL-18 /K3, &3] & rhife v
AR B IR AL, P 0 B AR Al A T A, Bk
BT,

TR LB 10 FLbRHER, 55 1.2 FLAr51n 100 wL
BRI 50 L R R B, TR AT B 58 1.2 FLh 4y 31
HU 100 WL A FRJ5 M RE SIS 3.4 FLr, IR0 50 WL 5BV,
RA), Z A B ZARAE 3 KRR 5 1~ 10 ALY IEE it
¥k 50 wL, RS U 4331 240 mg/L 160 mg/L 80 mg/L
40 mg/L 20 mg/L. B2 A% B FL ORIk i A BRI 57
HABRAEAED) AARRIRE S AL, TR IRE S FL N 40 WL #f 5 A
TR, TN 10 L RRIRE & (R SR 2R B Ry 5 4% ) o KRR
I BRI LI , F642 565 R BRI E A, 37°C IR E , 30 min;
SRFHZEIRIK 30 MR 30 Ak AR VR, 5 s e fi b Al st , 3
PR, L AL AR S 2 30 min, A 5 K0T
fLIn 50 L EEpR e (BRas A 9L),37°CHHE 30 min, A Vi
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(1) b A %o 820 £ BRI R 3 55 WU 4% 4 A8 3 19 I 7
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(3)RHIBUAS i Spearman AH GG 554347 1fiL 7 HMGBI |
AT IL-6 P15 2 B3 8 IR i A DG

(4) 7 Z P #F Logistic BLAY, 43 B — it B¢ kL 5 1L 7
HMGBI1 AT %M N % 2t 453 £ 3 A I R S mi PR 3%

(5) 3 5 1 3% HMGB1 AT, R % K + 5 I &
HMGB I+AT+ MK 77 2P 5 B3 I AR 1 A Fm) vh f) 3R
RS . B A FoRE M B 2R EMH .C #RiFE .
D £RR1Z, R =A/(A+C)x100% ; F§ 5% =D/ (B+D) x
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ZH N HGI R B X REAR ¢ Rz 6 ) T o2 ST 5 59 SR I OWUAR 4 Spear-
man A PR30 AT AHSCPE , FR 8T Z M &K Logistic £5#1 -4
MR R, F 2 32 25E TAERHE M2 (ROC) , 3R BUR I 1Y
HZE R HFL(AUC), P<0.05 AEFAZIE L.

2 R

2.1 WAME HMGB1 AT Fz¢ i EFkFE LR
WLEEAH 1L 3§ HMGBI IL-6 . IL-10 IL-1@ 7K~ Bl i & T Xf
MR, ML AT KB BAR TXIIRZE(P<0.05), W% 1.

% 1 FAME HMGBI1, AT Fls¢ EE F K F (xs )
Table 1 Serum levels of HMGBI, AT and inflammatory factors in the two groups(xzs )

Groups n HMGBI1(pg/L) AT(mg/mL) IL-6( pg/mL) IL-10( mg/mL) IL-1B(pg/mL)
Control group 90 8.14+1.12 152.56+15.64 8.16+1.12 6.12+0.66 1.71£0.11
Observer group 50 24.56+3.54 102.65+12.56 102.45+10.16 52.68+4.65 12.46+1.62

t - 40.596 19.353 87.340 93.571 62.873
P - <<0.001 <<0.001 <<0.001 <0.001 <<0.001

22 BRmMEFAEEERME HMGBL AT s s EF 7k F
2%
90 i AN R 3L 32 A AR, o kL 35.56%; 1L

He4H i % HMGBI IL-6 IL-10 IL-1@ /KW i T e i i 2
ML AT ZKF-B AR T TEIMAEZH (P<<0.05), W3 2.

R 2 AR METAEERME HMGB1 AT FAEE FARERFLE (x2s)

Table 2 Comparison of serum HMGBI, AT and inflammatory factor levels in patients with or without thrombosis( xzs )

Groups n HMGBI1(pug/L) AT(mg/mL) IL-6( pg/mL) IL-10( mg/mL) IL-13(pg/mL)
Thrombus-free group 32 22.41+3.25 126.35+12.65 88.65+8.46 46.25+4.58 11.68+1.54
Thrombosis group 58 26.54+4.12 98.65+10.36 112.36+12.12 60.54+5.36 13.26+1.69
t - 4.889 11.211 9.814 12.727 4.378
P - <<0.001 <<0.001 <<0.001 <<0.001 <<0.001

2.3 & HMGBL AT, KEEF52MEE5EE MR
Pk
IfiL{ HMGB1 IL-6 IL-10 IL-1B8 55 2k A1 45 /8 3 il 2

R IEAROCHE , LW AT 5 2B £ R T i & B Sk
(P<0.05), 1% 3.

% 3 mi§ HMGBL AT %M EF5 2810 & MR AR X

Table 3 Correlation between serum HMGBI1, AT, inflammatory factors and thrombosis in patients with acute trauma

Index p
HMGBI1 0.882 <0.05
AT -0.879 <0.05
IL-6 0.815 <0.05
IL-10 0.826 <<0.05
IL-18 0.858 <0.05

24 2RI EE MRFARERSH

B AT R =1, & =0)1E y HAE &= B4R M5
BMI SCAGFREE B4R R ISS 1743 B 45567 \HMGB1 AT i
RAERTFE R A2 (A8 8 WE W3k 4) T2 R & Logistic 4
W7, 455 @R, 7% HMGBI AT IL-6 IL-10 IL-1B Y2 554
PR 7 23 AR TR R i ST S s R R (P<<0.05), LR 5.
2.5 IiEF HMGBI1, AT, #H4EEF3F 2 RI5 B M1
i E

5% HMGB1 AT . HMGB1+AT+ 4t [F T 18 20 61 175 2
FH MARTE R TR H i AUC {5345>0.85, KRR FAETN 24

A5 B AT B Hm ) AUC {534 >0.75, 45638 %5 Cut {4
AR FrF W 6.
3 3t

B G348 ) A2 45 Fh B IR FAE G 5 | & L2 2544
IR FIIHRE RS , St QG 2 80 e 2307 L 2 4%, 10555 ™ 21 HL
2% IRIT AN B AR BN 2435 25 oy B ) A A e 42, Ik
Ab, TER A BIRZS R MU i A S 1AL ) 2 4k TP AR
— A2 2 2 047 , B i A EE I ML DR 2 2, T
A4 T B8R O S I, K- 2 BT e S i A BRI I, 75
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Table 4 Variable assignment
thrombosis
Variable Assignment
OR 95%CI P
Age (years) < 60=1, >60=2 1.654 0.758~1.968 >0.05
Sexuality Male =1, Female=1 1.125 0.533~1.452 >0.05
BMI(kg/m?) continuous variable(18~28) 1.325 0.526~1.416 >0.05
primary school=1, Junior to Senior High School=1, college
Standard of culture 1.215 0.515~1.463 >0.05
or higher=1
Causes of injury traffic accident=1, Falling high=1, puncture wound=1 1.261 0.398~1.641 >0.05
ISS score(points) 9~16=1, 16~25=2, >25=3 1.254 0.415~1.592 >0.05
) . traumatic brain=1, spinal cord=1, pelvic fracture=1, long
Sites of injury . 1.264 0.439~1.631 >0.05
bone fracture of lower extremity=1, miscellaneous=1
HMGBI1 measured value 1.869 1.125~1.987 <<0.001
AT measured value 0.854 0.213~0.958 <0.001
IL-6 measured value 1.784 1.125~1.935 <0.001
IL-10 measured value 1.793 1.128~1.938 <<0.001
IL-18 measured value 1.815 1.126~1.937 <0.001
% 5 ZEZE Logistic 547
Table 5 Multivariate Logistic analysis
Variable « SE(o) Waldy? OR 95%CI P
HMGBI1 1.684 0.715 5.812 1.854 1.225~2.647 <0.05
AT 1.464 0.689 5.669 0.887 0.264~0.997 <0.05
IL-6 1.251 0.584 4.849 1.848 1.216~2.684 <0.05
IL-10 1.263 0.548 4.281 1.821 1.236~2.514 <0.05
IL-1B 1.236 0.593 4.163 1.826 1.284~2.635 <0.05
5 6 5% HMGB1, AT, S B F 53 2 0145 B AL TS AL AU O
Table 6 Predictive value of serum HMGBI1, AT and inflammatory factors for thrombosis in patients with acute trauma
Index AUC 95%CI sensitivity specificity Cut
HMGBI1 0.868 0.441~0.987 93.75 93.10 24.58 ng/L
AT 0.857 0.454~0.938 90.63 96.55 106.36 mg/mL
IL-6 0.761 0.482~0.935 87.50 93.10 102.25 pg/mL
IL-10 0.758 0.421~0.915 90.63 91.38 52.26 mg/mL
IL-1B 0.784 0.415~0.922 93.75 93.10 12.12 pg/mL
HMGBI1+AT+inflam-
0.912 0.415~0.934 96.88 98.28 -

matory factors

Note: No predictive value: AUC <0.5; low: 0.5~0.7; general: 0.70~0.85; high:> 0.85.

MLAREAL T BEAR S , HETT 51 A ML , B 25 7E— S R R A
FHFETKEE T Pk, H G A4 2 T A R 2 ka1
173 B AR R o IS R , LR ek PRARIE AR SR b AP
AR AT BT 50 2 P 7 5 2 i 1 B G A JE XU
A AR BT T AR A IR B SRk 25 ) 228 AR -

I3 HMGB1 2 —Fh A T4 Fh A A P A AR 413
FASRBITFE N R AR IR bR TR B 5 53 e, 1 S LA

BIGTINEENY, AR KFFE 45 9 B , WA 41 3 19 1L 7% HMGBI
SRR HE 2 A B B B R IESE T 1ML HMGB1 53355 A1
WTEA K. HEDRTREZ Bl MUAZEZ EI0145)5 , HMGBI 1l
I S RRE AR LS A A EA S AN R Ak R T BORS BEAE
PRl 285 R TR I, {5 4 i S0 B S5 T 348 o, 328 1t o . 4 48 464
00, BTy B & B HMGB 1 76 5 5 K S0
FTt, B m i e AR LTSS I, — e
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SARRL. BRI AT 520000 E & DA G, vl G2
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SEPEBE i A SRR RN R SR MUK Y AT 53-8 32 1
R, AT KBl 22 RN, S LA R B2 1 FFTIA
Ry, AR TR AN B IR ST 19 00 A o I V0 07 , 3 2 R AE PR T
SR RGO BAE SR, AR RBFE L At a0 2 E
IliL 3% IL-6 IL-10 IL-1B3 S5 48P K 7K 7 B ded Lhfiat R pAc k2 e
A BN & B E SR KO AR A S 2t B R 0
BB 53 5, HARIE N /K 58005 70 2 IE A M. ik
SET I S 5 2 BGR I A AE—E OCHE . HE R R
N IL-6 BAT 2R EYG I, EVLAGI O AE 2 it g —
Mo BB AR RN BT, HURSZ B8, IL-6 AU GE
TS TR A, 18 8 5 B W AT I X 3 AN e Ty RE A P
LA AR AER |, AR 5 SORE AN R = AR, IL-10 78
I3 200 6036 A R 1 A0 B 2 5 I v vl & 4 i Akl VE | [R)
A BEAM I A% / I MEAA R PR T i, FEAD iV E R ZE LR 32
FNOIE 10 BAGK kB s, B E 3 TR0 1S i
R, TL-18 J&—RAEAE T MG i 9 R R AE A 5T, 7]
E AT (TNF-o ) 7= A DR RIVE R, 975 11 5 TNF-o £H
U A BRI S, HUARSZ B G50, TNF-o AT @503
FEGRTHS AT A AR Ak a2, 1755 0 IR Y SR E R VR
PP HRTE AR A A CAFSIESE T IS HMGB1 AT
M5 2RI 1 R RAG 6, (B T3k = Fh i 48
b5 2 A5 AT BAH DG M T AR D o AR 9T K
B, 55 T0 MR 4 L, iR 20 8 9 M 3 HMGBI PR 7K
A, M AT AKCFEEA%; BB TE 5 i i HMGB1 4 1
R R IEAHCHE, S1ME AT 27AHCHE(P<0.05), $/RME
HMGBI1 AT FilthH 75 2000 A i &4 R JRA .
HEDU AT BES2 A Sy, AR A8 IR 1Rt 26 DRl - A2 (R o A TR 1 )
O IL-6 IL-10 A4 48 7RIk v Pk 2 M 7 mvse , kT
R DR ) 20 B R LR A T, T R S A BB RS
ST MR ABE R CEE ML A, S 20T BEXUS
KB, TL-10 F54 B 50 N it e v EER FIPTR A, oK
AT Bt I 58 R 1) 7 A T AAE s b 3G SR s IR B
P MR A A R Tk S0l fE A A T AR TEIR =29, ghsh,
HMGBI1 2 M4 RE A BTy —Bl, AR 2 [+ 7= A=, i
TS BOR A R Rk, (AR IV = 5™, T AT EZEAENT
FUE T 58 EEE G, AR B LRSS 5 HsEL
S , TR AR Rk R FREA, — L AT KRR 5SS
FROEE M S HCEELI SR A , DTN DR A 19 2 2B R 2, A Y B
FAEHE . Z N Logistic #81J5 1L UESE T 1fi 5 HMGB1 AT,
RAER T2 FECER MR 05 B3 MARTE B Ak 7 a6 R 2 5 W]
Bt i 2 B0 = AT B TR LR TR 8 v 4 SR BORIVRE 3= B 3 501 Ay

96.88%.,98.28%, AUC {H &1k 0.912, Bl (45 . BTt

REWFFEA AR 1SS W40 45 5 2RI B AR IE s Ul

HASE, AHARUCHIETE I AR WIBRAF % 1SS 3730 X M2 Al i 52

Wi, 7% P& AT RE S AN AREA B/ N OE, BRI AW SR 23 B

SRR AT A AR P 3R, BTSSR e

FAE—E i 22 , R BUR SERF I KA A 1 E— 25005, O Ao

Xof I T U HCA R ) D5 3R AR AT L 4R S8 3 PR BRI T 45 3R

IR

25 bR, 2RI T BT HMGBI R 1K

Thi I BULE AT ACFREAR, BLIfLE HMGB1 AT F15¢#E R

TG 2RI A AR — 5 TR, KA — TR AR A A

FI TR T 2R3 57 AR TR S AN (8L, 7T A i AR 7

3 ST i E TS
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