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The clinical value of thromboelastography and traditional coagulation
indexes in predicting cerebral apoplexy with venous thromboembolism
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[Abstract] Objective To explore the value of Thromboela-stography(TEG) and traditional predictors in predicting
stroke thromboembolism. Methods Using a single center retrospective cross-sectional study method, 178 stroke patients
who met the criteria for TEG testing in the blood transfusion department of our hospital from October 2019 to March
2022 were consecutively included as the study objects. After admission, TEG and blood sampling were performed for tra-
ditional indicators. According to the imaging diagnosis results. they were divided into simple stroke group (72 =97) and
venous thromboembolism (VTE) group (n=281). The patients with VTE were divided into good prognosis group (n=
59 cases) and poor prognosis group (n=22) according to the modified Rankin Scale (mRS). TEG analyzer was used to
detect the changes of TEG related indexes (coagulation reaction time (R), blood clot formation time (K), maximum am-
plitude (MA) and coagulation index (CI)). The level of traditional coagulation indexes ((fibrinogen, FIB). activated

partial thromboplastin time (APTT) . thrombin time (TT), and prothrombin time (PT)) were measured by automatic
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coagulation analyzer. Pearson was used to analyze the relationship between traditional coagulation indexes and TEG inde-
xes; ROC curve was used to analyze the predictive value of traditional coagulation index and TEG index for stroke with
VTE. Results The R and K values in patients with VTE were significantly lower than those in patients with simple
stroke, and the MA, CI values and Angle angle were significantly higher than those in patients with simple stroke (P<C
0.01). The level of FIB in patients with VTE was significantly higher than that in patients with simple stroke. and the
levels of APTT. TT and PT were significantly lower than those in patients with simple stroke (P<C0. 01). The level of
FIB was negatively correlated with R and K, and positively correlated with MA, CI and Angle angle (P<C0.05). APTT
was positively correlated with R and K values, MA, CI values, and Angle angle (P<C0. 05), TT was positively correla-
ted with R and K values, and negatively correlated with MA, CI values, and Angle angle (P<C0. 05). PT was positively
correlated with R and K values, and negatively correlated with CI values and Angle angle (P<C0. 05). The area under the
curve for predicting stroke with VTE by combined detection of TEG indicators was 0. 927, and the area under the curve
for combined detection of traditional coagulation indicators was 0. 906. The area under the curve to predict the prognosis
of stroke patients with VTE by combined detection of TEG indicators was 0. 889, and the area under the curve by com-
bined detection of traditional coagulation indicators was 0. 861. TEG had a slightly higher predictive value for the progno-
sis of stroke patients with VTE. Conclusion The traditional coagulation index and TEG index have a certain value in
predicting thromboembolism in stroke patients. They can timely identify the abnormal coagulation status of stroke pa-
tients and evaluate the prognosis of patients. However, TEG has a slight advantage and clinical needs to be combined,

which is conducive to early prediction of disease outcomes.
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Table 1 Analysis of baseline information for patients in the stroke alone and combined VTE groups
P53 - . 2
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Bl iy A v 21 97 64.74410. 26 52(53.61) 45(46.39) 4(4.12) 9(9.28) 23.7442.66
&I VTE 41 81 65..67412.83 41(50.62) 40(49. 38) 7(8.64) 11(13.58) 23.1742.15
t 0.537 0.158 1. 554 0.819 1.551
P 0.592 0.691 0.213 0. 365 0.123
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Table 2 Comparison of TEG parameters between patients in the stroke alone and combined VTE groups
P! n R(min) K(min) MA(mm) CI Angle 1 ()
B2 i A< op 2 97 5.32+1.36 2.7341. 26 60.07+13. 27 1.4940. 20 60.22+3. 41
A9 VIE 4 81 3.41+1.19 1.51+1.08 72.38+11. 62 3.29+1.43 71.16+2. 68
t 9.871 6. 860 6.518 12. 261 23.450
P <20. 001 0. 001 <20. 001 <20. 001 0. 001
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Table 3 Comparison of levels of traditional coagulation markers in patients with stroke alone and in the combined VTE group

! n FIB(g/L) APTT(s) TT(s) PT(s)
Lol iy A 2 97 3.25+1.11 32.58+3.41 16.83+3.52 13.57+3.27
A VTE 4 81 4.35+1.18 28. 4144, 36 14.30+3.57 11.16+=2. 85
t 6.398 7.157 4.745 5.188
P <0. 001 <0. 001 <<0. 001 <<0. 001
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Table 4 Correlation of traditional coagulation indicators with TEG markers

B R K MA CI Angle ffi
LD
r P r P r P r P r P
FIB —0. 281 0.001 —0.211 0.005 0.174 0.020 0.363 0.001 0.412 0.001
APTT 0. 287 0.001 0.162 0.031 —0.161 0.032 —0. 345 0.001 —0.433 0.001
TT 0.173 0.021 0.223 0.003 —0.158 0.036 —0. 240 0. 001 —0. 326 0. 001
PT 0.203 0. 007 0.158 0.035 —0.125 0.098 —0. 244 0.001 —0. 340 0.001
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Table 5 Predictive value of traditional coagulation indicators versus TEG indicators for stroke combined with VTE
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Figure 1 ROC curve analysis of the predictive value of TEG versus traditional coagulation indicators for stroke combined with VTE
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Table 6 Comparison of TEG parameters in patients with different prognoses

i n R(min) K(min) MA(mm) CI Angle 1 (*)

A R4l 59 5.9940. 63 1.98+0.61 55. 632,41 1.63+0. 11 60. 132,41

TlJa AN R4 22 4.12+0. 60 1.4240.15 63.59+2.85 2.16+0.15 68.15+2. 99
¢ 12.032 4,243 12.573 17. 402 12.458

P <<0. 001 <<0. 001 <<0. 001 <<0. 001 <<0. 001
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Table 7 Comparison of traditional coagulation index levels in patients with different prognoses
S n FIB(g/L) APTT(s) TT(s) PT(s)
TG R4 59 3.8240.52 31.32+3.98 16.24+4,52 12.52+1. 36
TiE AR R4 22 3.0140.56 25.44+3.79 14.01+3. 26 9.65+1.11
¢ 6.107 5.989 2. 114 8. 850
P <0. 001 <0. 001 0.038 <0. 001
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Table 8 Predictive value of traditional coagulation indicators versus TEG indicators for the prognosis of patients with stroke combined with VTE
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Figure 2 Predictive value of ROC curves to analyze the prognostic value of TEG versus traditional coagulation indicators in patients with stroke combined

1-Specificity(FPR)

1A, TEG $84r B ROC £ 8 5 B. A& S8R ML 15 b7 UM ROC e 14,

3 itig
Jisi 26 Hp B & A K R T RE S B Ik s A A Ak i A
g AR TR R L Y I U AR S L T AR R R

S R BR A O G iR A v R A 25 o S

S T DK L0 9, L IO R ), R A R bk
LR RS T S v T e B CREC . (ELI o A A
EARAS WA o 5y Wi 58 3 P 22400 i DK ot A e R S
B, A N BE B R O 4 T T B, AT At A

Lk A
BE & 1%



e 96 WHRESF 2024 F 1 A % 36 5% 14 Med ] West China,January 2024, Vol. 36,No. 1

SE S R B K Pk R B & L R R e A
W, ST R S R T B % AR AR i A v BB Y BE T R R B
PERHAAEERZX,

H A X 0l B 2R g — R, B
SR FH AU T Ak A5 780 ] 5% L 309 1004 97 43 45 O 1k i
], (HAy 2 B T B A IS BE A 0 4R
BTRRAE /R B S e F8 35 B SR 5 . ot A e ZE A K A
HAESEENMRES RERESSFAFEEXR, M
15 GE 00 BE I 6 AR AR BE 52 4 R BE I R 5. A ESE
RILAHEE T 58 1 BE 148 bR TEG 76 K DU B¢ 1fn. ) fig
7 TS L Bl A5 L B 6 A i R e B AAR R o i R S 4T
U S Y o I AR L P = W S s B O DA K
"%, TEG J&3& T % 4 (i Rf A (0 RS 35 37 1 8 i
LR R A 11 A5 S A T e, B S R Y S B L A4 I
B . A B TEG T PR Af 4 56 37 & i
AR i A S T T AU 1) A R R B 7 32 45 56 T B
TS B AR (Y R b SRR BUSRE TR 1 2 M T
WHRPTE WY . R Mgl TEG PEAS 45 H
BE ARG AR KA KUK R B BT H R I A R
TEG PPl 25 L 8 58 R 2 28 KU AT 3 . LA
WG, TEG X 300 i #4: 4 %€ & A XU B A &
B X S AT 45 AL

ARWFFELE R K& VTE 48 % RUK (9]
AR T B4 i A b 20, MAL CT A . Angle £ 29 & &
Froalifix A dl, b R HRR B — A 2R 4 8 A
FEURTE WL LSk 2ot iy it ) AR R B 7 i S 5
Tifie s K {8 2 I EF 4 25 (1 IT iR I8 1 30 Bk P ik 31 —
) BsF ) A% 6 25 96 i PR | afi /DN AR 47 4k B A IR
MR s MA 32 ZEPTAk i 368 B o Biof 3k 380 5 RO B, M2
$8 o DR A I A /N B ) I A L i )N R D i
B £ 4 2 1R I RE s T CT A % 4 T I i R 00 BE
MR, A8 Gk 35 A5 b FIB,APTT,TT.PT
KB WA, Herb  FIB AT LS e 58 1l Al 1) 355 1 9
RA BN , 2 AR 2 8L APTT i PT F2 %2 S
8 B AL PR B8 K R P 5 T TT AT DL e 1 A
Wikt 250 10, TEG 5 1% 55 % 145 5% 249 W] 1
R PEAR A AR 28 % 2R KU B HE AR . HLW % 2 ] B —
FER M ST ROC M4k #r E 8, TEG X T4
JF VTE J 85 s B0 i il 28 1 i ALY & 1% et
MR AR, — T 58 %t BB 38 43 W s 7= 5 O 32 K
B PEREAT 9 TEG BF 58 2 0, A [ 18 4 1%
Je 7= 5 L A A FARBRIRES  TEG 38 b5 7T 1E
R dE TR AR IR 4R AR L 4R AR, AR PR TEG
BB I )T 25, TEG Y R F1 K {5 i FRIK .
M F A% Gk 1M 46 45, R A6 A K A8 4 B 38 43 W ) 7 I

O T B % w5 T FIBYY . TEG X T i A8 42 28
) T A 5

AT A — € W Jay BRAE L 20 58 A4 45 78 B B
T2 69T W R R IR A R B — i [R] AR X 4 o, BE A
A RERC /N AT RE S M I 9 4 SR Y o 6 P L X 0 I AR
TP R REA & 1) 2 TS R AR B G
4 Hig

Zi bk ARG EE M AR b 5 TEG $8 A5 x5 100 A
A e i P A FE A B — AN A, B I R A R
HMEER S W SR VRN R E US L E TEG B A
B il PR 5 A B.45 G A R T L T 0 e A

(&% 3]

[1] YAN C, LI H. Preliminary Investigation of In situ Thrombus
Within Patent Foramen Ovale in Patients With and Without
Stroke[ J]. JAMA, 2021, 325(20):2116-2118.

[2] JOLUGBO P, ARIENS R A S. Thrombus Composition and Ef-
ficacy of Thrombolysis and Thrombectomy in Acute Ischemic
Stroke[J]. Stroke, 2021, 52(3):1131-1142.

[3] MAIDA C D, NORRITO R L., DAIDONE M, et al. Neuroin-
flammatory Mechanisms in Ischemic Stroke: Focus on Cardio-
embolic Stroke, Background, and Therapeutic Approaches[]].
Int J Mol Sci, 2020, 21(18):6454.

[4] JOUNDI R A, MENON B K. Thrombus Composition, Ima-
ging, and Outcome Prediction in Acute Ischemic Stroke[]].
Neurology, 2021, 97(20 Suppl 2) : S68-S78.

[5] JIN T, JIANG L, ZHANG X. Influence of Lower Extremity
Deep Venous Thrombosis in Cerebral Infarction on Coagulation
Index and Thromboelastogram and Its Risk Factors [J]. J
Healthc Eng, 2022, 2022(1):2754727.

[6] BRILL J B, BADIEE J, ZANDER A L, et al. The rate of deep
vein thrombosis doubles in trauma patients with hypercoagulable
thromboelastography[ J]. J Trauma Acute Care Surg, 2017, 83
(3):413-419.

[7]  HOTA S, NG M, HILLIARD D, et al. Thromboelastogram-
Guided Resuscitation for Patients with Traumatic Brain Injury
on Novel Anticoagulants[J]. Am Surg. 2019, 85(8):861-864.

(8]  XBZE, Z=) AL, HjEIENAF. I D-Z R 2F 4 A R Rk
A I B Ty X 2ot O IUEEFE S 1 PPAG M B LT ). Ve R 2,
2022, 34(7):1056-1060.

9] HERPAMEZRSMAETHR LREERSMEZELILER
Zx, AR AR ST A St g S 2 T i A 2 1RV Ak 1
M AR, PR 2208, 2019, 53(11):916-940.

[10] AREEZ M B0 2 0 2%, AR BE 52 S P 200 2 41 25 IR 10055
S S DK AR T G2 W MR YT R g 201900 ], AR
ZRF A, 2020, 53(9) :648-663.

[11] ZHANG M, HE K. YE D, et al. To Investigate Whether
Hematocrit Affects Thromboelastography Parameters[J]. Con-
trast Media Mol Imaging, 2022, 2022(1):8877321.

[12] STAESSEN S, SENNA, DE M, et al. Thrombus heterogeneity
in ischemic stroke[J]. Platelets, 2021, 32(3):331-339.

(T 102 5D



L8]

9]

[10]

[11]

[12]

[13]

[14]

[15]

102 -

WHRESF 2024 F 1 A % 36 5% 14 Med ] West China,January 2024, Vol. 36,No. 1

GUO Z, XU X, ZHANG L, et al. Endometrial thickness is as-
sociated with incidence of small-for-gestational-age infants in
fresh in vitro fertilization-intracytoplasmic sperm injection and
embryo transfer cycles[ J]. Fertil Steril, 2020, 113(4);: 745-
752.

BENDER F., HECKEN J. REINSBERG ], et al. Altered first-
trimester screening markers after IVF/ICSI: no relationship
with small-for-gestational-age and number of embryos trans-
ferred[J]. Reprod Biomed Online, 2010, 20(4): 516-22.

P, B, B, AREERNTREBILAREE LK
[J]. EIBRLRHEZE R, 2016, 43(3) . 226-229.

R, KA, SRUEE, AF. o EUR R IA T Az L A A i it 2 T
HILT]. A LR 2Rk, 2015, 53(2): 97-103,

TN, SRR, W, AR BB SN 2R S VR G B A 4] AR
IR H AR AT R A KU B O AH G TR R A AT LD Al R 7 I A e
A, 2019, 22(3): 164-172.

BIAAR, WRIF, FLLME, A AR BN TR LB BRI R e
W R P[], A8l R (B MO, 2020, 40(4):
489-493.

FARACI M, RENDA E, MONTE S, et al. Fetal growth re-
striction: current perspectives[ J]. ] Prenat Med, 2011, 5(2):
31-3.

CHEN S, ZHU R, ZHU H, et al. The prevalence and risk fac-

[16]

[17]

[18]

[19]

[20]

tors of preterm small-for-gestational-age infants: a population-
based retrospective cohort study in rural Chinese population[ ] ].
BMC Pregnancy Childbirth, 2017, 17(1) . 237.
FERLL, ¥, B, 4. FE/NF RS IJLBCR LT
9 LR 44 A . 2009, 24(3): 177-180.
ZHANG B, YANG S, YANG R, et al. Maternal Prepregnancy
Body Mass Index and Small for Gestational Age Births in Chi-
nese Women [ ]]. Paediatr Perinat Epidemiol, 2016, 30 (6):
550-554.
ODIBO A O, FRANCIS A, CAHILL A G, et al. Association
between pregnancy complications and small-for-gestational-age
birth weight defined by customized fetal growth standard versus
a population-based standard[J]. ] Matern Fetal Neonatal Med,
2011, 24(3): 411-417.
GOLDSTEIN R F, ABELL S K, RANASINHA S, et al. Asso-
ciation of Gestational Weight Gain With Maternal and Infant
Outcomes: A Systematic Review and Meta-analysis[J]. Jama,
2017, 317(21): 2207-2225.
FAWZY M, SARAVELOS S, LI T C, et al. Do women with
recurrent miscarriage constitute a high-risk obstetric population?
[JJ. Hum Fertil (Camb). 2016, 19(1): 9-15.

(%R B #3:2023-01-30; 12 [ H 1. 2023-12-23; K15 . KB #O

(E#E% 96 TD)

[13]

[14]

[15]

[16]

[17]

(18]

[19]

BOODT N, COMPAGNE K CJ. DUTRA B G.et al. Stroke E-
tiology and Thrombus Computed Tomography Characteristics in
Patients With Acute Ischemic Stroke: A MR CLEAN Registry
Substudy[J]. Stroke. 2020, 51(6):1727-1735.

JAME S, BARNES G. Stroke and thromboembolism prevention
in atrial fibrillation[J]. Heart, 2020, 106(1):10-17.

CUIS, CHEN S, LI X,et al. Prevalence of venous thromboem-
bolism in patients with severe novel coronavirus pneumonial J .
J Thromb Haemost, 2020, 18(6):1421-1424.

25, NS, R AR IR T TR R B IR U R AR Y
R Bl R (LT ], P A% A, 2020, 33(6): 591-594.
o EEE R LD JBORE, S IR 5 T PR IR R S BE I 2 fiE
W LR SRR )], P EREE 2%, 2020, 32(11):1702-
1705.

CHEN Z, MA Y. L1 Q, et al. The application of thromboelas-
tography in risk stratification for selective thromboembolism
prophylaxis after total joint arthroplasty in Chinese: a random-
ized controlled trial[J]. Ann Palliat Med, 2020, 9(5):2498-
2507.

AJE S LA B PR TR 25 v R A8 A RS b i AR RURS: (DL

[20]

[21]

[22]

[23]

[24]

g BB, 2021,
SEPULVEDA M P. SALGADO U A, BARRIGA G J. et al.
Usefulness of the thromboelastogram in children: correlation
with habitual coagulation tests[ J]. Rev Chil Pediatr, 2019, 90
(6):617-623.
ABU ASSAB T. RAVEH-BRAWER D. ABRAMOWITZ J. et
al. The Predictive Value of Thromboelastogram in the Evalua-
tion of Patients with Suspected Acute Venous Thromboembo-
lism[J]. Acta Haematol, 2020, 143(3):272-278.
KUMAR M., AHMAD J, MAIWALL R,et a/. Thromboelas-
tography-Guided Blood Component Use in Patients With Cirrho-
sis With Nonvariceal Bleeding: A Randomized Controlled Trial
[J]. Hepatology, 2020, 71(1) :235-246.
WIS, VRS, XUZLMI, A5, B I HE AR B I 2 1 PR A6 fili 98 0
i 3 R e B P B AR DG HELT ], P ERBE 2%, 2019, 31(12):1923-
1926.
ZHU X, TANG J, HUANG X, et al. Diagnostic value of fi-
brinogen combined with thromboelastogram in postpartum hem-
orrhage after vaginal delivery[J]. Am J Transl Res, 2022, 14
(3):1877-1883.

(Y %m B #3:2022-11-09; {2 [ B 1. 2023-11-15; 15 . KB O



