
SUPPLEMENTARY MATERIAL 

 

PICO questions and recommendations supported by weaker evidence 

 

 

1) PRETRANSPLANT PERIOD 

1.1) Should patients listed for LT receive specific therapy to correct coagulation 

disorders before undergoing invasive procedures? (Continued) 

1.1.4- In elective procedures associated with a high risk of bleeding (table 1), 

thrombopoietin agonists could be recommended prior to the procedure to increase the 

platelet count, although the potential risk of derived portal vein thrombosis should be 

taken into account1,2 (Recommendation 2B). 

1.3) Should patients at risk of portal vein thrombosis receive thromboprophylaxis while 

awaiting LT? (Continued) 

1.3.2- Thromboprophylaxis may not be universally recommended to prevent portal vein 

thrombosis3 (Recommendation 2B). 

1.3.3- Surveillance should be based on dynamic imaging techniques in patients at 

increased risk of portal vein thrombosis according to the criteria listed in table 3 (main 

document)4-7 (Recommendation 1C). 

1.4) Should patients with portal vein thrombosis receive anticoagulation or other 

interventions to prevent progression of thrombosis while awaiting LT? (Continued) 

1.4.8- Direct acting oral anticoagulants should not be used routinely in this setting8-10 

(Recommendation 2B). If a patient awaiting LT is receiving a direct acting oral 



anticoagulant, its specific antidote should be available in the transplant institution for 

use before LT8-10 (Recommendation 1B). 

1.6) Should patients listed for LT receive specific therapy to correct coagulation 

disorders? 

1.6.1- In the absence of active bleeding, no specific haemostatic intervention is required 

to correct abnormalities in conventional coagulation tests inherent to end stage liver 

disease11-14 (Recommendation 1B). The use of vitamin K, antifibrinolytic agents and 

thrombopoietin agonists is not routinely recommended in asymptomatic patients15,16 

(Recommendation 1C).  

 

 

2) INTRAOPERATIVE PERIOD 

2.1) Should cirrhotic patients admitted to the hospital for LT undergo prophylactic 

correction of altered standard coagulation tests? (Continued) 

2.1.4- No specific haemostatic intervention is required to correct alterations in 

conventional coagulation tests immediately before LT. In patients with a platelet count 

< 30,000/µL and/or fibrinogen <1 g/L, replacement therapy can be considered taking 

into account baseline thromboelastography if available17 (Recommendation 1C). 

2.1.5- The optimal dose of tranexamic acid, for either prophylactic or therapeutic 

purposes is unknown. In most centres, an initial intravenous dose of 5-10 mg/Kg is 

administered, with or without a subsequent continuous perfusion of 5-10 mg/Kg/h as 

appropriate (Recommendation 2C). 

2.2) Should patients admitted to the hospital for LT revert the effect of anticoagulant or 

antiplatelet therapy prior to surgery? (Continued) 



2.2.5- In patients with an INR>3.5 the administration of a prothrombin complex can be 

considered. The optimal dosing is unknown, but it is advised to avoid >20-25 IU/kg18-21 

(Recommendation 2C). 

2.2.6- In patients receiving low molecular weight heparin, protamine sulfate can be 

administered if the interval from the last heparin dose is <12 hours and there is 

intraoperative coagulopathic bleeding. Assessment of anti-Xa can aid in evaluating the 

residual heparin effect22 (Recommendation 2B). 

2.2.7- No specific recommendation can be issued regarding the use of prothrombin 

complex18,23 (Recommendation 2C). 

2.4) Should patients with intraoperative haemostatic abnormalities receive replacement 

of coagulation factors or platelets? (Continued) 

2.4.3- Frozen plasma is not recommended except in cases with massive bleeding24. The 

usual dosing is 10-15 mL/kg (Recommendation 2C). 

2.5) Should patients undergoing LT receive tranexamic acid intraoperatively to reverse 

hyperfibrinolysis? 

2.5.1- If thromboelastography is available, the prophylactic use of tranexamic acid can 

be tailored on a case by case basis according to established algorithms (table 2 from the 

main document) 25-27 (Recommendation 1C). 

 

3) POSTRANSPLANT PERIOD 

3.2) Should patients receive thromboprophylaxis after LT to prevent venous 

thromboembolism? (Continued) 



3.2.3- Pharmacological thromboprophylaxis with low molecular weight heparin should 

be tailored according to the individual risk of thrombosis according to the Caprini 

scale28 (online calculator available at: Caprini Score for DVT Risk Calculator (mdapp.co)). 

Patients at low risk of thrombosis (Caprini 1-2) do not require pharmacological 

thromboprophylaxis. Patients with moderate risk of thrombosis (Caprini 3-4) should 

start low molecular weight heparin 24 hours after surgery. In patients at high risk of 

thrombosis (Caprini>4), low molecular weight heparin should be started 12 hours after 

surgery whenever possible29,30 (Recommendation 1C). 

3.4) Should patients receive specific therapy to prevent portal vein or hepatic vein 

thrombosis after LT? (Continued) 

3.4.2- There is no evidence to support the universal prescription of anticoagulant 

therapy to prevent portal vein or hepatic vein thrombosis after LT31 (Recommendation 

2C). 

3.4.3- In patients meeting criteria to start therapeutic low molecular weight heparin, this 

should be prolonged at least 2 months after LT, and individualised thereafter32 

(Recommendation 1C).  

3.7) Should patients with pretransplant antiplatelet therapy resume these drugs after LT? 

3.7.1- In patients at high risk of thrombosis, antiplatelet therapy may be resumed as 

soon as possible, within the first 24 hours after LT, provided that the platelet count is 

>30,000/µL and in the absence of bleeding complications33,34 (Recommendation 2B). 

3.7.2- In patients with moderate or low risk of thrombosis, antiplatelet therapy can be 

initiated between postoperative days 5 to 7 provided that the platelet count is >30 

000/µL – 50 000/µL33,34 (Recommendation 2B). 

https://www.mdapp.co/caprini-score-for-dvt-risk-calculator-405/#:~:text=The%20Caprini%20Score%20is%20based%20on%20the%20Venous,of%20up%20to%2030%25%20in%20some%20surgical%20patients.


3.7.3- The combination of anticoagulant and antiplatelet therapy is not formally 

contraindicated after LT except in patients with ongoing bleeding complications33,34 

(Recommendation 2B). 

3.8) Should patients receive specific therapy to prevent hepatic artery thrombosis early 

after LT? 

3.8.1- There is no evidence to support the universal prescription of antiplatelet therapy 

to prevent hepatic artery thrombosis after LT31,35,36 (Recommendation 2C). 

3.8.2- Antiplatelet therapy (aspirin 100 mg/day) can be used from the early 

postoperative period in patients with risk factors of hepatic artery thrombosis (table 4 

from the main document). Careful evaluation of risks and benefits is required in patients 

with low platelet count <30 000-50 000/µL35,37-39 (Recommendation 2C). 

3.8.3- In patients meeting criteria to start antiplatelet therapy to prevent hepatic artery 

thrombosis, this should be prolonged at least 6 months after LT, and individualized 

thereafter37 (Recommendation 1C). 

3.9) Should patients with hepatic artery thrombosis after LT receive specific 

haemostatic management? 

3.9.1- Endovascular therapy could be indicated in patients with hepatic artery 

thrombosis and preserved liver graft function. Catheter directed fibrinolysis with 

urokinase plasminogen activator is preferred over tissue type plasminogen activator due 

to the inherent risk of bleeding after LT. Low dose heparin can also be administered40-42 

(Recommendation 2C). 

3.9.2- After catheter directed fibrinolysis, continuous intravenous sodium heparin 

infusion for 48 to 72 hours can be considered. The dose of sodium heparin should be 



adjusted to the target activated partial thromboplastin time ratio between 1.5 and 241,42. 

(Recommendation 2C). 

3.9.3- If fibrinolysis is successful, antiplatelet therapy with aspirin (100 mg daily) 

should be maintained for at least 6 months41,42 (Recommendation 1C).   

3.9.4- If a stent is placed in the hepatic artery, continuous intravenous sodium heparin 

infusion is recommended during the procedure, and combined antiplatelet therapy with 

clopidogrel 75 mg od and aspirin 100 mg od should be maintained for 1 month in 

patients receiving bare stents, or for 6 months in patients receiving covered or drug-

eluting stents. Lifetime antiplatelet therapy with aspirin 100 mg od is advised42 

(Recommendation 1C).  

3.9.5- If surgical thrombectomy and reanastomosis is performed, a single intraoperative 

dose of intravenous aspirin (300 mg) can be considered. After the procedure, antiplatelet 

therapy with aspirin 100 mg od should be started as soon as possible and maintained 

long term42 (Recommendation 1C).  

3.9.6- In case of retransplantation, no specific recommendation can be issued regarding 

the need for antiplatelet therapy. Decisions should be made on a case by case basis 

(Recommendation 1C).  

3.9.7- Antiplatelet therapy alone can be a valid therapeutic option in patients with 

hepatic artery thrombosis incidentally diagnosed beyond the first postoperative year and 

in the absence of clinical repercussion (Recommendation 2C).  

3.10) Should patients with portal vein or hepatic vein thrombosis after LT receive 

specific haemostatic management? 



3.10.1- In patients with portal vein thrombosis, anticoagulation with low molecular 

weight heparin should be recommended for at least 6 months (or at least 12 months if 

mesenteric or splenic veins are involved)43 (Recommendation 1C).  

3.10.2- In patients with portal vein thrombosis undergoing surgical or percutaneous 

thrombectomy, low molecular weight heparin (with or without subsequent conversion to 

vitamin K antagonists) for at least 6 months is recommended (or at least 12 months if 

mesenteric or splenic veins are involved)43 (Recommendation 1C). 

3.10.3- In patients with portal vein stenosis requiring stenting, lifetime antiplatelet 

therapy with aspirin 100 mg od may be administered44 (Recommendation 1C).   

3.10.4- In patients with portal vein thrombosis requiring stenting, anticoagulation with 

low molecular weight heparin (with or without subsequent conversion to vitamin K 

antagonists) for at least 6 months is recommended, followed by lifetime antiplatelet 

therapy with aspirin 100 mg od (Recommendation 1C). 

3.10.5- In patients with hepatic vein thrombosis, anticoagulation with low molecular 

weight heparin for 3-6 months is recommended with subsequent conversion to lifetime 

vitamin K antagonists (Recommendation 1C). 

3.10.6- In patients with hepatic vein stenosis undergoing percutaneous angioplasty or 

stenting, continuous intravenous sodium heparin infusion is recommended during the 

procedure. Low molecular weight heparin should be administered for 3 months. Then, 

patients should receive lifetime antiplatelet therapy with aspirin 100 mg od 

(Recommendation 1C).  
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