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Abstract; Objective To investigate the evaluation value of the drug [ platelet arachidonic acid (AA),
platelet adenosine diphosphate(ADP) ] inhibiting rate combined with blood clot formation time (K value) ,age
and GCS score on the prognosis of the patients with blunt severe traumatic brain injury (TBI). Methods A
total of 184 patients with acute blunt severe TBI without using antiplatelet drugs admitted and treated in this
hospital from January 2021 to December 2022 were selected. The patients were divided into good prognosis
group and poor prognosis group according to their condition improvement on 28 d. The general data of the two
groups were compared. The venous blood was collected in both groups. The TEG examination was conducted
in the two groups and the coagulation reaction time (R),K value, maximum amplitude of clot formation (MA
value) , formation rate (a angle) ,blood clot mechanical strength (G value) , AA inhibition rate and ADP inhibi-
tion rate were compared between the two groups,and the multivariate Logistic regression analysis was used to
analyze the risk factors affecting the poor prognosis of the patients with blunt severe TBI. The receiver operat-
ing characteristic (ROC) curve was used to analyze the evaluation value of drug inhibiting rate combined with
K value,age and GCS score in the prognosis in the patients with blunt severe TBI. Results There were 138
cases in the good prognosis group and 46 cases in the poor prognosis group. The patients with age =45 years
old,head AIS score (5—6 points) ,intubation ratio after admission, K value, AA inhibition rate and ADP inhi-
bition rate in the poor prognosis group were significantly higher than those in the good prognosis group,and R

value,a angle, MA value, G value and GCS score were significantly lower than those in the good prognosis
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group, with statistically significant difference (P <Z0. 05). Multivariate Logistic regression analysis showed
that age =45 years old,the increase of K value, AA inhibiting rate and ADP inhibiting rate were the risk fac-
tors affecting poor prognosis in the patients with blunt severe TBI. The increase of GCS score was a protective
factor for the good prognosis of patients with blunt sever TBI (P <C0. 05). The ROC curve analysis found that
the AA inhibiting rate, ADP inhibiting rate,age,K value and GCS score combined detection had the high eval-
uation value for the prognosis in blunt severe TBI. Conclusion The increase of AA inhibiting rate and ADP

inhibiting rate, GCS score decrease and K value increase could serve as the early warning indicators to assist in

assessing the prognosis of the patients with blunt severe TBI.

Key words: drug inhibiting rate; K value;

i i 5 475 ( TBID J& — Fl & A= 7 i i (4 % 0L 2043
HA W & B % L Bk L TS 25 55 R
A5 T R R AR A Y, #lE TBI 2 TBI
)R WRTY, Z WL F R . Tl 58 . M A AU
RIS %A ISR NS A A
I EE AR R L H i /N AR ) BB B AR R B E TBI
BEW NI RAET . MR ER.E 3% ~64%H
BiPE TBI 83 2 & A i/ Al D 6 B 15, HAE v 8 %
TBI B F il kA %l 27% ~93% ., I /MR B BE &
A ] St RS i R S I (E R R I FE AR
SRR AR o ot /N AR T BT 1 L R AT 4 B
i Ag 5y B CTEG) 3 2 #4742 1 12 56 A 2 W ) A 2
/MR Dy 68 . B Al 7E & 5 E Bk AE B8 K B BER TR
7 s 22 B 06 T 2 A il R 5 Bl B R TBI R
H WG AL AR D> . AR R 2021 4 1 H &2
2022 4F 12 AARBEWGR BT A TBI B #H 184 6k
WLEEXT 4, B FE 57 BT 25 W 0l R E TEG 28051
PR B2k & 3R (GCS) P40 S5 Xl Pk 8 7 TBI A
TG B PEAG 18
1 #ER5RAE
1.1 — %R k#2021 4E 1 H E 2022 4 12 A A
B 2B IR Al 78 TBI B % 184 i W82 % 42
PIARRAE: (1) 2 CT . MRI &5 5215824 K6 25 1012 hy i v
TBI, HZ i E 28 B E 78 48 h N5 (2) B EF R R
18~<C75 % 35 (3)GCS PE4r 3~8 J3 5 (O MR M PE R &,
AT AR A MY . HEBRARME. (D B IF HEERE ™
FEINAERERT 5 (2) A I HA A7 ™ = 4055 (3) R 3L
I B84 R 0 Lot 5 ()1 AN P R BRT ) DS AR A B2 i
MINREZE W 5 (5) A I Ho Al 52 M B 1l DO BE A G . AR
WF5E 2 A Bt B 2 40 B 23 52 & ik o R 22 (35 B 2021-
61, BELFBEMNE, EBEMERETS.
1.2 ik TEG Kt SREZ K H &Ik & T 5t
BRI B 23 4 P, SR TEG 43 ACAS: 0 5 2% 5E 1f.
J 7 B[] (R ABD | 1L 358 e T R st ] (K {ED | IfiL %8 B T
) i R B (MLA ED | I B B P B 2R (o A1) | I
He 7 2E 50 BE (G ED LI/ AE A DU R CAAD 41 5%
I/ — W 2 B CADP) 08 22, 5 A I 25 B 3
F HEAR G UL kA7

— B R R A S AR IS MBI L 2 4 R IR T

GCS score;

blunt traumatic brain injury; severe; prognosis

B ABEE TEG K 2 b [a] | 3k 35 7] W& 52 155 A5 i
(AIS) PE 4L R (CHR) W 46 1K . A B I 3 B 1% Ol .
GCS 14345, Hid AIS PF43 R 1~6 43 20 Kok o $2
7 BB 1 ™ B GCS W43 N 3~ 15 43, 0 BUHAIR
PEoR FBE G
1.3 BUREEAE S04l RiESRE 28 dWIE 5%
T A UG R4 PSR R4, SRS $7 8 5F 1
JE (GO P B E TG 1 0 BETD) .2 5 (FH Y
R 3 A (EEFRP) 4 /- RS 5 i (RE R
), K 1~3 5 R HE AR . 4~5 5 B TlE RA4F.
1.4 SEiteghb 3 AR BUE YR T SPSS20. 0 %K
i s o O L1 TR <1 o N IR A o A S A D
Tt Fon AR ¢ K56 s T O RE DL ek
HPRER AR LR X B, RHAZHNE Lo-
gistic [A1 43 Al ot 2 8 TBI % il 5 19 52 i [H &
F 2R H TAERRE (ROC) i1 28 43 97 25 1y 31 1h) 22 ¢
A TEG Z80.GCS P43 % 45l TBI 34 #5190
i, UL P<<0.05 NZESASZIFEX.
2 % e
2.1 PR ERRZER L BSR4 138 4,
WEARY 46 ], B ARABREFR =45 % 3k
#B AIS PE4r 5~6 43 ABi 5 4 & L6 B & T s
RIFH.GCSHMBM TG R4, ZRYASR
PR E L (P<<0.05), W1,

®1 FHEBEBRRERIESRD(%)5 2 +5]

WG R BUGARA

i 1/t P
(n=138) (n=46)

AR CH)

<45 79(57. 25) 18(39.13) 4542 0.033

=45 59(42.75) 28(60. 87)

TE

5 73(52. 90) 20043, 48) 1.225  0.268

% 65(47.10) 26(56. 52)

Z AR (D 5794164 6.1541.43 —1.337 —0.183

BT

FARIEGST 89(64. 49) 24(5217) 2,209 0,137

RSFIRYT 49(35.51) 22(47. 83)




BRI EF SR 2024 F£4 AF 21 8% TH

Lab Med Clin, April 2024, Vol. 21,No. 7

¢ 960 -
gx1 FABEIEREMEE (X)) 2 £5]
i BRI BRARA .
(n=138) (n=46)

ABEE TEG KA A (min) - 246, 58+85.94  228,93+90.76  1.189  0.236
SKEE AIS HAR ()

1~2 76(55. 07) 9(19.57)  29.937 <<0.001
3~4 45(32.61) 15(32.61)

5~6 17(12.32) 22(47.83)

HRQK/ min) 95.17£15.16  94.104:22.64  0.298  0.767
W (mmHg) 135.26+16.32 133.08416.48 0.782  0.435
B

A 46(33.33) 30(65.22) 14467 <<0.001
5 92(66. 67) 16(34.78)

GCS P4 (43 7.55+1.60  5.42+1.90  17.996 <0.001
2.2 WU H TEG fhrlbs  BUS ARABH R

fH. e fi.MA H.G HH BTG RFH. K H,
ADP il 5 AA R & TR R4, 22 R

YIH Gt 2f s L (P<<0.05), WL 2,

2.3 HitEEA TBIAEE TG E R0 LU
PEE A TBI B E WG HOAENH AR (FE AR =1,
TG RiF=0), LA 1 th 22 A G242 LI bs &
TEG £WHAIE N H A & (FFk =45 £ =1,<<45 ¥ =
053k AISTFEIr 1~24r=1,3~4 /3 =2,5~6 4=
ARG EH =1,.%=0;TEG 3 H il GCS ¥4 4%
SEPRMRAE) . Z2 & Logistic IH T B, AE R =
45 % 3 AIS ¥E4r 5~6 43, LA K K i . ADP 4 i
ROAA PR T R E R TBI A WG AR A
& 6 R (P <<0. 05) s GCS ¥4 TH i Rl 5 8 TBI
BEWEARMAPHER(P<<0.05), WL#E 3.

2.4 GCS4r . TEG Z %k 4 % 55 i PR 98 R Xt 46 4
A TBLEFHUG A RAEIAME  ROC £t
R o, 24P R A GCS W4 A VK A 7l
W4 A TBI B BUS A R AT ZE T 1 AL (AUC)
o 5 A8 b LRGN L BB A ARG I ) T A A .
#4. K1,

b

x2 WA EE TEG IEMRLEE (2 £5)
- ., R1H K {8 o ffi MA {8 G ADP i) i & AA i %
(min) (min) &) (mm) (KD/cm®) %) 0
TiE RAr4l 138 4.85+1.23 1.96+0. 46 65.0247.58 58.42+8. 26 11.263.17  45.96+15.24  35.42+12.05
BRARH 46  4.034+1.05 3.4241.52 57.42416.07  55.28+9.15 56+1.55  76.23+9.96 74.83+9. 80
¢ 4. 057 6.393 3.096 2.174 4. 811 15. 452 20. 065
P <0. 001 <0. 001 0.003 0.031 0.001 <0. 001 <0. 001
=3 HMEER TBIEERENRME RS
T H 8 SE Wald X* P OR OR 9 95%CI
i =45 % 0. 646 0.184 12. 876 <20. 001 1. 908 1.547~2.269
%A AIS P43 5~6 45 0.078 0.115 0. 004 0.051 1.168 0.744~1. 836
UNUACE K 0.512 0.239 3.418 0.085 1. 669 1.201~2.137
GCS W45 —0.523 0.102 26.533 <0. 001 0.593 0.393~0.793
R {H —0.413 0. 204 4. 085 0. 053 0. 662 0.262~1.062
K 4 0.788 0.195 16.317 <0. 001 2.199 1.817~2.581
a ffl —0.080 0.021 13.912 0. 057 0.923 0. 882~0. 964
MA {8 —0.054 0.027 4,024 0.058 0.947 0.894~1.000
G4 —0.159 0. 089 3.192 0.074 0. 853 0.679~1.027
ADP 11 i % 0.081 0.018 20. 866 <<0. 001 1. 084 1.049~1.119
AA i 2 0.094 0.018 25.701 <0. 001 1.099 1.064~1. 134
F4 HYMFRES GCSES ER KERNEEER TBIEEREAR BB
T H AUC R (%) AUC 19 95%CI RN P
AR 0. 84 81.5 72.3 0.674~0.921 35 % <<0. 001
GCS 4 0. 86 83.7 82.5 0.699~0.917 2.01 %% <<0. 001
K {4 0.68 77.6 60.5 0.454~0. 853 1.18 min <0. 001




I E¥ 505K 2024 £ 4 A% 21 %% 78  Lab Med Clin, April 2024, Vol. 21,No. 7 + 961 -

gk A HYMIMFEERES GCSHER ER K EMNHEHESEE TRl EEHEFARAOMED T
B H AUC RAE ) R0 AUC 11y 95%CI BT E P
ADP i1 il 0.78 82.8 75.3 0.625~0. 882 1.43% <<0. 001
AA i % 0.79 83.6 76.9 0. 649~0. 865 1.57% <<0. 001
5 WS 0. 89 89.2 82.3 0.752~0. 948 — <<0. 001
T — R T .
-0 E HLER B AR IS (GCS WE4Y <73 s HAE Bk s 2 DA 67
ool s TEG 25 77 4 J7 1 W 0 48 % 1/ Az o0 fig 0 25 4k . A
HHr By F AR T TBI P E R, TEG 2801 K fif
| @ ek e B FE R BUR AR BALE 5 02 RE AL TR BEAR
R 0.4} OEFH 25, BRI AR I AT T KU ) SRR 2 — i T
AL TBI & A7 AE /AR B RE 5 8 1% O, o filf5 AN R
% R I R LT T RE T 2L, HLAA R
0.9kt ADP 1] 232 8 18 58 T gl 1T 0 B R B A TBI A8
- RE TG A B o A8 A A 0 /N Al 25 9 0 i TBT B8 3
1 HMIMFEBEE GCSEN ER K EMMEEER t, AA HIEDE AL ADP 341 26 68 25, B AT B 76 18 7 ot

TBI 2&EMEARRK ROC &k

3 i it

BitE TBIJ&E T o 2 b BHE I, KA 3 SO P8 R &
AR B & T AR A2 0l B Tl i RO KR Bl
TBI B H% T E . %2 45 2 L E AR T
FEEH . TBLAUEE R 24 ™ &, B AR fb i R
B R R I LR A R el ) o
BiPE TBI B PRGBS SO JE B Al E 2= A5
14 A5

WEA 5T & B0, BlitE TBI 5330 5 o0 48 5 Bk
AJE RS LE ek 2 6~72 h i, &Y
R 7 d B WK IEF . By BERT 4k & i S o o
ERAR (N7 VN L A S | B N3 < TS T - A
Je N AR B B B AR A 45 SR 2 i ) fi PR A
FR LS R, 2 o B 405 R Y 86 %0 L HRTA B
123 B R FEAS 00468 it DY 0T 35 R 5 a5 5 L {HL B
DY 5 A 0] B ] 42 4 L AT BE B DR I . HLiZ I H %
TBI 8 # 5 1M 2 68 DAL B9 AE#f P A2, TEG &
Ay 0] AL B I S 2T ok AR U AT A R VAL L TR R
VAL BH LT R G L 45 2 8 1 R R i /N Al D BE S H R
F2 2 M A RR TR RN B A A R A I B 2T
WOREm R . TEG # £ B USR5 R 4
AT AGE 0 T 2 2 PG . T 3 e PR TBI AR 3 I
JINBR Ty A5 A o B DA R e I T AR T

AWFSE & B, fli vk F R TBI B BUS A B4 14
=45 % Sk AIS W4 5~6 4 A B i & e 4]
B 5 TS BLAF 4. GCS 1E4r B BAK T il 5 B 4
W, ZRYAETFE XL (P<<0.05), WG RAHR
HRM.« A MAE.GHEWAEBMITHGRIA,K
{E ADP #1256 CAA M R 0] 85 T 05 R 4r4, 22
S G E X (P<<0.05), HiFREW,EEFE
W4 1 188 K i == 0 R, M RN e BE BE R TR RE R

TR B 25 Wy KB, AR E TR S R A I A S R S R
5 . 3X 5 B /NRED WOODRUFF 472 (1) i 57 45
HHAF

ABFE i — 2 % . GCS W4 . TEG S50 4E 1%
AN R %R S Bl TR TBI ME W EA — ERER
KR, ZHZE Logistic BIHAHT BRI =45 % |
K {H . AA #] 3% . ADP # il 2 7t i 2 4l v & & TBI
BFE WG A RGN R, GCS PF 2 7t 5 bl v & Al
TBI & HE A RBRIPHER. ROC 474 ik
IR L2 RS GCS PEAY AR IS K 0 4f
PEE R TBI B & WS AR A AUC 5% 0. 89, K F 4%
FEAR AN T 4 AUC, $2 78 4 T548 Fr 156 5 A T 3503000
Bk E R TBI B B MN EH.

Zi BT, L GCS W4 K fE. AA JI R
ADP #1111 2 i vk 8 %0 TBI 8 3% 15 1Y 5 2 5% i A
TR 25 Py i R0 5 AR L GCS W4 K E
[vi) R 0 Al EAE TBI R S .

&% ik

[1] CAPIZZI A, WOO J, VERDUZCO-GUTIERREZ M. Trau-
matic brain injury:an overview of epidemiology, pathophysi-
ology, and medical management[]J]. Med Clin North Am,
2020,104(2):213-238.

[2] KHELLAF A,KHAN D Z,HELMY A. Recent advances
in traumatic brain injury[J]. J Neurol, 2019, 266 (11):
2878-2889.

[3] THAPA K,KHAN H,SINGH T G, et al. Traumatic
brain injury: mechanistic insight on pathophysiology and
potential therapeutic targets[ J]. ] Mol Neurosci,2021,71
(9):1725-1742.

[4] MAEGELE M,AVERSA J,MARSEE M K,et al. Chan-
ges in coagulation following brain injury [ J]. Semin

Thromb Hemost,2020.,46(2) ;155-166.



* 962 -

BRI EF SR 2024 F£4 AF 21 8% TH

Lab Med Clin, April 2024, Vol. 21,No. 7

[5] MILES M V P,HICKS R C,PARMER H.,et al. Trau-
matic brain injury patients with platelet inhibition receiv-
ing platelet transfusion demonstrate decreased need for
neurosurgical intervention and decreased mortality[J]. ]
Trauma Acute Care Surg,2022,92(4):701-707.

(6] VEMEM R T, 22k, 4. Ik 307 BN 5 B R B
ARG R A AR VD B 45 1% 43 1 22 T 3R 08 B I D RE 52 R 1Y
Meta 43 H (1], 6 56 B 2 Sl B, 2022,19(1) :57-61.

L70 BRSCH 37 0 AR, 45, A 35 [l aff /0N i 20 % i
H 1 TR R TR BT A L. A B 2 Ak Ak, 2021,
46(7) :687-691.

[8] JHA R M,KOCHANEK P M,SIMARD J M. Pathophysiol-
ogy and treatment of cerebral edema in traumatic brain injury
[J]. Neuropharmacology,2019,145(Pt B) : 230-246.

[9] ROBINSON C P. Moderate and severe traumatic brain in-
jury[ J]. Continuum (Minneap Minn),2021,27(5):1278-
1300.

[10] MARTIN G E,PUGH A M,MORAN R,et al. Microves-
icles generated following traumatic brain injury induce
platelet dysfunction via adenosine diphosphate receptor
[J1.J Trauma Acute Care Surg,2019,86(4) :592-600.

[11] FURAY E J,DALEY M J,SATARASINGHE P,et al.
Desmopressin is a transfusion sparing option to reverse
platelet dysfunction in patients with severe traumatic
brain injury[ J].J Trauma Acute Care Surg,2020,88(1):
80-86.

[12] EEEH, BRI, W 25, 2. /AR50 D-— % kK RANTES
55 i A 18 2 NTHSS 3 43 56 & S B0 3 f5 (8 LT 1.
[ AR 2, 2022, 42(5) :401-405.

[13] QUINE E J, MURRAY L. TRAPANI T,et al. Throm-

boelastography to assess coagulopathy in traumatic brain
injury patients undergoing therapeutic hypothermial J].
Ther Hypothermia Temp Manag,2021,11(1) :53-57.

[14] ALVIKAS J,ZENATI M Z,CAMPWALA T,et al. Rapid
detection of platelet inhibition and dysfunction in trau-
matic brain injury:a prospective observational study[]J]. ]
Trauma Acute Care Surg,2022,92(1):167-176.

(157 2L 7 Mg . 2ok 78, A 7 1 0 fili 45445 R = BE 100 D) e e %
Hym e mREAFD RN SR AR A&,
2020,22(6) :447-450.

L16] X0, 5K Iy 52, ik 55y P W 0 ok B¢ if 2 RE 7E £ 1 & L T
AR F b g RCR LT, 52 I R B2 25 20 35, 2020, 24
(20) :11-14.

[17] KAY A B,MORRIS D S, COLLINGRIDGE D S, et al.
Platelet dysfunction on thromboelastogram is associated
with severity of blunt traumatic brain injury[J]. Am ]
Surg,2019,218(6) :1134-1137.

[18] FAHHF, Brinde , 22 26, T i 44 55 J 120 M ) 2 06 401 /)
M s /0 E A6 A B D B Y I ST LT ] P 03 &) 4 e B 5
2020,31(6) :752-756.

(197 B/, 4 b A% D05 . 958 - 2T ¥ 2k Al 5 i o 453 40 7™ 2
JEE 118 56 28 ek 2 MBI 40 4 o o s ) U A B LT DL e 4
BHEE %,2022,20(3) :407-410.

[20] WOODRUFF G,PRICE D,SODHI A,et al. Does the de-
gree of platelet adenosine diphosphate and arachidonic
acid receptor inhibition correlate with the severity of inju-
ry in non-brain-injured trauma patients[]J]. Am Surg,
2022,88(3):384-388.

e H 3 :2023-08-10 10l 5 #:2023-11-25)

(B35 957 1O

(9] k7% 28T, A%, %, = PR AL IR b iR A1 o6 B
Wk 200 1 W6 AR B R B v (L LD . I DR 5 52 0 o 1 4 2 5
2023,39(3) :336-338.

[10] EHF4e, Darife B R, 5. 5T 25080 91 5 2h 0 R g
IR 00 5 1R 21 2 5 A % = BH 8 2L R 9 12 9T O (L 1 F 5
(). B IER %, 2021,12(2) . 29-33.

C11] R, 2 T 886, 0 4 e, 55 W 3L 3R 12 3h 8 g s ik &5
DWI /351 $FA 21 B 96 55 4 B A6 77 b if g 40 2325 4k v
AATHERRSE )], B CT #1 MRI 2435, 2022,20(3) : 74~
76.

[12] B, Kl &, X 4=, 4. £ %% US & DCE-MRI %t %L
JiR g NAC J7 5% B2 s 0932 W7 18 L. [ I A 1 2 5%
1% 7473%,2022,33(5) :309-314.

(131 DMt ZE4 5K X, 5. B 25 10 58w 2L IR 115 7 2L IR 98 12
HR I R A (B B 6 A Her-2 M1 Ki-67 46 I %F H 715 w4k
P B FE [T ], P B 2 3 4%, 2022,19(3) . 71-75.

(147 2B, % %, B 1958 MRI Z U168 BT M 2505 =B
fi g PD-L1 Fk my e tE )], h M B 25 541 . 2021,
18(34) :30-34.

[15] FEIUAR, 25 AL, 8225, % DWI B4 DCE-MRI X % 51 9K
SR A BRI B L], E CT Ml MRI 4%

#,2023,21(5) :37-39.

[16] KANG S R,KIM H W,KIM H S. Evaluating the rela-
tionship between dynamic contrast-enhanced MRI (DCE-
MRI) parameters and pathological characteristics in
breast cancer[J]. ] Magn Reson Imaging.2020.,52(5);
1360-1373.

[177] BR/NR, o ol , 78 RUAHE L 258 Sl 2500 L 48 9 0 3 i it AR 6
A RIY B RBE X = AR R s W E T ). 2
T hT 2 27,2019, 35(8) : 1258-1261.

(18] £+ J5 . Fdat WA , 45, = B M 55 9F = BF o 20 M8 1 = 0
R EE Ki67 8 B AR AT 52 [T ], WE 4R 1%
2020,12(5):69-72.

(190 fa % £, 2 57, & 5 %2, DCE-MRI, £ b { DWI % &
CA153 ,CEA X 7L M9 K2 I e 5 5 240 Bt 1 L A ¢ 1ty % 531
LW E AR5 L) ]. T E CT 1 MRI 2% 3, 2023, 21(6)
89-92.

[20] WIS, R E VDA, 45, DWI I & i 35 B 2640 )R 153,125
Ko g R4 5012 W 3L 8 00 BB SR (T ). BR 21ROk
#5,2021,31(8) :1326-1329.

(e H . 2023-08-10 B Wl H #1.2023-11-25)



