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The interpretation of Chinese expert consensus on diagnosis and treatment of trauma-induced
hypercoagulopathy
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[Abstract] Trauma-induced hypercoagulopathy is a hypercoagulable phenotype of trauma-induced coagulopathy (TIC)
characterized by vascular endothelial injury, excessive release of procoagulants, hyperfibrinogenemia, platelet hyperactivity,
anticoagulant pathways impairment and fibrinolysis shutdown. Recent studies have found that the incidence, mortality and disability
rate of trauma-induced hypercoagulopathy increased significantly with the severity of trauma. Therefore, the People's Liberation
Army Professional Committee of Critical Care Medicine and China Medical Education Association Professional Committee of
Thrombosis, Hemostasis and Critical Care Medicine jointly formulated Chinese expert consensus on diagnosis and treatment of
trauma-induced hypercoagulopathy published in Military Medical Research in April, 2021. In present paper, the main contents of the
consensus were interpreted from the definition, pathophysiological mechanism, assessment, prevention, and treatment of trauma-
induced hypercoagulopathy.
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Fig.1 Pathophysiological mechanism of trauma-induced hypercoagulopathy
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Tab.2 Antithrombotic treatment protocols for different thrombotic complications of trauma-induced hypercoagulopathy
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Fig.2 Diagnosis and treatment process of trauma-induced hypercoagulopathy

TEG. A5 1, APTT. &AL &0 /0 BE LTS RS 0] PT. EA A RN (R FIB. £F 2 2R 1R

[ &2k )

[1] GBD 2016 Causes of Death Collaborators. Global, regional, and national age-sex specific mortality for 264 causes of death, 1980-2016: A
systematic analysis for the Global Burden of Disease Study 2016[J]. Lancet, 2017, 390(10100):1151-1210.

[2] Xu SX, Wang L, Zhou GJ, et al. Risk factors and clinical significance of trauma-induced coagulopathy in ICU patients with severe trauma[J].
Eur ] Emerg Med, 2013, 20(4): 286-290.

[3] Moore HB, Moore EE, Liras IN, et al. Targeting resuscitation to normalization of coagulating status: Hyper and hypocoagulability after severe
injury are both associated with increased mortality[J]. Am J Surg, 2017, 214(6): 1041-104S.

[4] Moore HB, Gando S, Iba T, et al. Defining trauma-induced coagulopathy with respect to future implications for patient management:
Communication from the SSC of the ISTH[J]. J Thromb Haemost, 2020, 18(3): 740-747.

[S]  Spahn DR, Bouillon B, Cerny V, et al. The European guideline on management of major bleeding and coagulopathy following trauma: Fifth
edition[J]. Crit Care, 2019, 23(1): 98.

[6] Branco BC, Inaba K, Ives C, et al. Thromboelastogram evaluation of the impact of hypercoagulability in trauma patients[J]. Shock, 2014,
41(3): 200-207.

[7]  BrillJB, Badiee J, Zander AL, 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.

[8] InnesD, Sevitt S. Coagulation and fibrinolysis in injured patients[ J]. J Clin Pathol, 1964, 17(1): 1-13.

[9] Dahl OE, Harenberg J, Wexels F, et al. Arterial and venous thrombosis following trauma and major orthopedic surgery: Molecular mechanisms
and strategies for intervention[J]. Semin Thromb Hemost, 2015, 41(2): 141-145.

[10] Coleman JR, Moore EE, Samuels JM, et al. Trauma resuscitation consideration: Sex matters[ J]. ] Am Coll Surg, 2019, 228(5): 760-768.

[11] Liras IN, Rahbar E, Harting MT, et al. When children become adults and adults become most hypercoagulable after trauma: An assessment of
admission hypercoagulability by rapid thrombelastography and venous thromboembolic risk[J]. J Trauma Acute Care Surg, 2016, 80(S): 778-
782.

[12] Samuels JM, Moore EE, Coleman JR, et al. Obesity is associated with postinjury hypercoagulability[J]. J] Trauma Acute Care Surg, 2019,

87(4): 876-882.



[13]
[14]
[15]
[16]
[17]
(18]
[19]
[20]
[21]
[22]
(23]
[24]
[25]
[26]
(27]
(28]

[29]

[30]

[31]

[32]

(33]

[34]

Med ] Chin PLA, Vol. 46, No. 6, June 28,2021 537

Van Gent JM, Calvo RY, Zander AL, et al. Risk factors for deep vein thrombosis and pulmonary embolism after traumatic injury: A competing
risks analysis[ J]. J Trauma Acute Care Surg, 2017, 83(6): 1154-1160.

Kornblith LZ, Moore HB, Cohen MJ. Trauma-induced coagulopathy: The past, present, and future[J]. ] Thromb Haemost, 2019, 17(6): 852-
862.

Ehrhardt JD Jr, Boneva D, McKenney M, et al. Antithrombin deficiency in trauma and surgical critical care[J]. ] Surg Res, 2020, 256: $36-542.
Bortolotti P, Faure E, Kipnis E. Inflammasomes in tissue damages and immune disorders after trauma[ J]. Front Immunol, 2018, 9: 1900.
Gando S, Otomo Y. Local hemostasis, immunothrombosis, and systemic disseminated intravascular coagulation in trauma and traumatic
shock[J]. Crit Care, 2015, 19(1): 72.

Rahbar E, Cardenas JC, Baimukanova G, et al. Endothelial glycocalyx shedding and vascular permeability in severely injured trauma
patients[J].J Transl Med, 2015, 13: 117.

Fields AT, Matthay ZA, Nunez-Garcia B, et al. Good platelets gone bad: The effects of trauma patient plasma on healthy platelet aggregation[ J].
Shock, 2021, 55(2): 189-197.

Sumislawski JJ, Christie SA, Kornblith LZ, et al. Discrepancies between conventional and viscoelastic assays in identifying trauma-induced
coagulopathy[J]. Am J Surg, 2019, 217(6): 1037-1041.

Long B, Long DA, Koyfman A. Emergency medicine misconceptions: Utility of routine coagulation panels in the emergency department
setting[ J]. Am J Emerg Med, 2020, 38(6): 1226-1232.

Brown W, Lunati M, Maceroli M, et al. Ability of thromboelastography to detect hypercoagulability: A systematic review and meta-analysis[J].
J Orthop Trauma, 2020, 34(6): 278-286.

Rogers FB, Shackford SR, Horst MA, et al. Determining venous thromboembolic risk assessment for patients with trauma: the Trauma Embolic
Scoring System[J]. J Trauma Acute Care Surg, 2012, 73(2): S11-518.

CRASH-2 trial collaborators, Shakur H, Roberts I, et al. Effects of tranexamic acid on death, vascular occlusive events, and blood transfusion in
trauma patients with significant haemorrhage (CRASH-2): A randomised, placebo-controlled trial[ J]. Lancet, 2010, 376(9734): 23-32.
Morrison JJ, Dubose JJ, Rasmussen TE, et al. Military Application of Tranexamic Acid in Trauma Emergency Resuscitation (MATTERs)
Study[J]. Arch Surg, 2012, 147(2): 113-119.

Johnston LR, Rodriguez CJ, Elster EA, et al. Evaluation of military use of tranexamic acid and associated thromboembolic events[J]. JAMA
Surg, 2018, 153(2): 169-175.

Galyfos G, Kerasidis S, Stefanidis G, et al. Iatrogenic and non-iatrogenic arterial injuries in an urban level I trauma center in Greece[]]. Int
Angiol, 2016, 35(5): 526-530.

Thorn S, Gopalasingam N, Bendtsen TF, et al. A technique for ultrasound-guided blood sampling from a dry and gel-free puncture area[J]. ]
Vasc Access,2016,17(3): 265-268.

Pulmonary Embolism and Pulmonary Vascular Disease Group, Respiratory Branch of Chinese Medical Association, Pulmonary Embolism and
Pulmonary Vascular Disease Working Committee, Respiratory Branch of Chinese Medical Association, National Pulmonary Embolism and
Pulmonary Vascular Disease Prevention and Treatment Cooperation Group. Guidelines for diagnosis, treatment and prevention of pulmonary
thromboembolism[]J]. Natl Med J China, 2018, 98(14): 1060-1087. [ 1 [ [ Vi tip 2 0 W [ i 432 il b 58 5 il 4509 T AEZR b1 &, vhE
R 22 G OB 2 7 e -5l L 22005 P A A 2 D, e A 15 L A3 77 6 DI PREL. s aAee e FEAE 295 45
Bifema[J]. hAEEF24, 2018, 98(14): 1060-1087.]

Iyama K, Ikeda S, Inokuma T, et al. How to safely prevent venous thromboembolism in severe trauma patients[ J]. Int Heart J, 2020, 61(5):
993-998.

Rodier SG, Kim M, Moore S, et al. Early anti- X a assay-guided low molecular weight heparin chemoprophylaxis is safe in adult patients with
acute traumatic brain injury[ J]. Am Surg, 2020, 86(4): 369-376.

Turpie AG, Bauer KA, Eriksson BI, et al. Fondaparinux vs enoxaparin for the prevention of venous thromboembolism in major orthopedic
surgery: A meta-analysis of 4 randomized double-blind studies[ J]. Arch Intern Med, 2002, 162(16): 1833-1840.

Anthong CR, Stephen M, Rory C, et al. Prevention of pulmonary embolism and deep vein thrombosis with low dose aspirin: Pulmonary
Embolism Prevention (PEP) trial[ J]. Lancet, 2000, 355(9212): 1295-1302.

Ageno W, Haas S, Weitz JI, et al. Characteristics and management of patients with venous thromboembolism: The GARFIELD-VTE
Registry[ J]. Thromb Haemost, 2019, 119(2): 319-327.

(W HIW: 2021-03-01; EBIHIH: 2021-05-19)
(PTGt . REWESR)





