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Supplementary Table 4.  Summary of review.
	Cancer associated coagulopathy and stroke
	
Key findings/Results/Conclusions
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	Epidemiology
	· Stroke can be the first manifestation of cancer in 5% of ischemic stroke patients
· ATE among patients with cancer has a peak incidence one year after cancer diagnosis and stroke accounts for the majority (71.6%) 
· Occult malignancy is found in 5.3% of patients with stroke of undetermined cause and is notably higher in the early period following stroke 
· The risk of ischemic stroke in patients with cancer is increased during the first 3-6 months after diagnosis
· Latency between cancer diagnosis and stroke is shorter in pancreatic and colorectal cancer
· Adenocarcinoma is the most common cancer histology associated with stroke and lung, pancreatic and colorectal cancers are the most frequent cancers 
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	Clinical features
	· Cancer patients with acute stroke caused by hypercoagulability present frequently with encephalopathy
· Patients with cryptogenic stroke and active cancer had lower body mass index, fewer atherosclerotic risk factors, and lower nutritional status
· Younger age, female sex, and metastatic cancer are associated with hypercoagulability comparing patients with acute stroke with newly diagnosed cancers vs those with known active cancer 
· Metastatic disease is significantly more frequent in patients with cancer with cryptogenic stroke and when stroke reveals a previously undiagnosed cancer



· Patients with cancer and stroke face a very high risk of stroke recurrence
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	Pathogenesis
	· Hypercoagulability (NBTE or disseminated intravascular coagulation) is the most frequent cancer related stroke mechanism


· Cancer-related stroke hypercoagulability is mediated by cancer inflammation, endothelial and platelet dysfunction, and circulating microemboli
· Thrombi in stroke patients with active cancer are platelet-rich and erythrocyte-poor, more evident in patients with NBTE

· Alterations in K-ras and STK11 were associated with an increased risk of ATE 
· Pancreatic cancer thrombosis induced by TF-expressing microvesicles strongly depends on FVIII and FIX
· Cancer-related stroke patients showed higher levels of NET-specific biomarkers such as plasma H3Cit levels and DNA levels 
· Cancer cell-derived EVs mediate coagulopathy resulting in ischemic stroke via TF-independent mechanisms
· Shorter clotting times are dose-dependent after treatment with EVs from adenocarcinoma cell lines than with EVs from squamous cell carcinoma
· vWF has the key role in the formation of clots in patients with active cancer and stroke
· IGHG1 and VTN proteins associated with active cancer and immune responses are identified by proteomic analysis of clot composition of cancer related stroke patients
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	Radiologic biomarkers
	· Cryptogenic stroke in patients with cancer is associated with diffusion-weighted imaging lesion pattern of multiple vascular territories (“Three-territory sign”) 




· NBTE is most commonly associated with multifocal bihemispheric ischemic strokes of varying sizes involving both the anterior and posterior circulation
· The absence of susceptibility vessel sign on MRI could help to identify paraneoplastic hypercoagulability in stroke patients with active cancer
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	Serological biomarkers
	· Cancer-associated ischemic stroke is associated with 
· Elevated D-dimer levels 



· Elevated D-dimer levels correlate with
· pattern of multiple vascular territories

· embolic signals 
· adenocarcinoma histology and systemic metastases

· Elevated fibrinogen and fibrin degradation products

· C-reactive protein levels
· Lower hemoglobin and hematocrit values


· Increased levels of plasma neutrophil count

· CA125 and α-fetoprotein tumor markers
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	Treatment and prevention
	· Antithrombotic therapy after ATE is associated with improved survival among patients with cancer
· In cancer-associated stroke patients, treatment with enoxaparin may be more effective than treatment with warfarin for lowering the D-dimer levels
· Major bleeding, thromboembolic events, and survival were not significantly different with enoxaparin or aspirin in patients with active cancer and stroke
· DOAC showed similar clinical outcomes and safety compared with LMWH in the treatment of cryptogenic ischemic stroke in active cancer patients
· No difference in major or minor bleeds or thromboembolic events comparing DOAC to enoxaparin or DOAC to warfarin
· Oral edoxaban performed similarly to subcutaneous enoxaparin in cancer-associated hypercoagulability
· Major ischemic and hemorrhagic events did not differ with apixaban compared with aspirin in patients with history of cancer and cryptogenic stroke
· No differences in mortality or recurrences were found in patients with stroke and active cancer treated with anticoagulant therapy versus antiplatelet therapy
	Lee MJ 201760, Gon Y 20242
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	Prognosis
	· Hypercoagulability is associated with higher in-hospital mortality and reduced survival in patients with active cancer and ischemic stroke

· Half of patients with cancer and stroke die within 3 months, and functional outcome is poor for 50% of 3-month survivors despite acute stroke treatment

· During the 6-month follow-up, 90% of patients with NBTE died or developed recurrent stroke
· D- dimer levels, systemic metastases, and diabetes are independent predictors of poor survival in cancer patients with stroke


· High plasma D-dimer levels after anticoagulant therapy are associated with poor short-term outcomes and recurrent stroke in patients with cancer-associated stroke. 

· Elevated vWF antigen levels are associated with adverse outcomes in patients with cancer-associated stroke
· A fibrin-platelet proportion of ≥79.4% in thrombi could predict stroke recurrence or mortality at 90 days after stroke in patients with active cancer receiving EVT
· [bookmark: _Hlk224138371]Elevated TF activity is independently associated with 1-year mortality in patients with active cancer and stroke
	Lee MJ 201760, Costamagna G 202315, Schwarzbach CJ 20129, Navi BB 201411, Kneihsl M 201612, Gon Y 202372
Cutting S 201773, Taccone FS 200823, Ohno M 202374, Zhao B 202419, Chandu M 202526
Yoo J 202029
Nam K-W 201775, Navi BB 202232, Fujinami J 202376, Shin YW 201677, Nakajima S 202213, Bravo-Anguiano Y 202317, Chandu 202526, Ke X 202578
Nakajima S 202213, Fujinami J 202376, Kim TJ 202579
Kawano T 202480

Fu CH 202581

Gon Y 202682



ATE, arterial thromboembolism; NBT, non-bacterial thrombotic endocarditis; TF, tissue factor; p53, tumor suppressor gene p53; KRAS, Kirsten rat sarcoma viral oncogene homolog; STK11, serine/threonine kinase 11; FVIII, coagulation factor VIII; FIX, coagulation factor IX; NETosis, neutrophil extracellular trap formation; H3Cit, citrullinated histone H3; DNA, deoxyribonucleic acid; EVs, extracellular vesicles; vWF, von Willebrand factor; IGHG1, immunoglobulin heavy constant gamma 1; VTN, vitronectin; MRI, magnetic resonance imaging; CA-125, cancer antigen 125; DOAC, direct oral anticoagulant; LMWH, low-molecular-weight heparin; EVT, endovascular treatment.
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