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Speciális helyzetek I. – 
Cirrhotikus beteg, urémiás beteg



Hemostatic  changes  in  patients  with  liver  cirrhosis

Schaden et al. Curr Opin Crit Care 2013, 19:000–000

Coagulopathy in liver disease is more of a myth than a reality



Normal patient Patient with liver disease

Blee
din

g Thrombosis
Blee

din
g
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• thrombocytopenia + function defects
• enhanced NO + PGI2 production

Primary hemostasis

„Delicate rebalance”
Promoting bleeding Promoting thrombosis

• elevated levels of VWF
• decreased levels of ADAMTS 

(VWF protease)

Secondary hemostasis• low level of II, V, VII, IX, X, XI factors
• dysfibrinogenemia

• elevated levels of VIII factor
• decreased levels of prot C, prot S, AT III
• decreased levels of heparin cofactors

Fibrinolysis• low levels of α2antiplasmin,XIII factor
• elevated  tPA levels

• low levels of plasminogen

Current Opinion in Organ Transplantation 2008, 13: 298-303 
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Platelets  and  the coagulation balance  of cirrhotic patients



Cirrhosis:   a dynamic hemostatic  balance = rebalance…  rebalance…  rebalance…  rebalance…
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„severe thrombocytopenia may limit thrombin generation in patients with cirrhosis”

Tripodi et al. Hepatology, 2007, 46: 727-733

Evidence of normal thrombin generation in cirrhosis 
despite abnormal conventional coagulation tests 

PLT : 198 x109   versus   80  x109



Maximum amplitude of clot formation according to the number of SIRS

p < 0.02

Stravitz et al. Journal of Hepatology 2012 vol. 56: 129–136

Inflammation and a dynamic hemostatic  balance



Hyperfibrinolysis in Liver Disease

http://www.mjhid.org/article/view/5283



Dynamics of coagulation – TEG; TAG

Coagulation factors
Anticoagulants

FDPs

Fibrinogen
Platelets

F XIII

Fibrinolytic enzymes
Fibrinolysis inhibitors

tPA,  F XIII

Multiplate
platelet function 

analysis on impedance 
aggregometry

Thromboelastogram
whole blood hemostasis test





Intenzív osztály:  Májbeteg; Thr: 29 G/L

Thr: 29 G/L → DDAVP: 0,3 mg/kg   vagy   5-10 ml/kg Thr



INR liver 

∆ A-B=0.01

∆ C=0.02

INR kva 

∆ A-B=0.3

∆C=0.5

„healthy test” 

„WHO standard”
plasmas from 
patients on 
vitamin K 

antagonists

Tripodi, et al. Hepatology, 2007; 46:520-27. 

(PT test / PT normal) ISI
liver

(PT test / PT normal) ISI
kva

Calibration 
with plasma 

from patients 
with cirrhosis

 INR kva     versus     INR liver 

Bellest, et al. Hepatology, 2007; 46:528-34.



 1 + 2,  5,   7, 10

  2,  7, 9, 10

(PT test/PT normal) ISI
kva(PT test/PT normal) ISI

LIVER





Clotting

Bleeding

THROMBOSIS

HEMORRHAGE

Uncomplicated surgery

Post-op. hypercoagulable

Iatrogenic coagulopathy

Hemorrhage and coagulopathy

Adapted from Levy, Anesth Analg

Thrombosis and hemorrhage risk  associated  extrahepatic surgery

Surgery
Post-op.

Recovery



Clotting

Bleeding

THROMBOSIS

HEMORRHAGE

Adapted from Levy, Anesth Analg

 Hepatic surgery  pts.   or „…2 - 4 segm…”

              Hepatic surgery  pts.   or „…1 segm…”

Balance
Extrahepatic surgery

Surgery Post-op. RecoveryPost-op.

Thrombosis and hemorrhage risk  associated  hepatic surgery



n=30

Hepatic Resection

A. Siniscalchi / Liver Transpl 10 (2004) 1144 -1149

Thrombosis and hemorrhage risk  associated  hepatic surgery



Thrombosis and hemorrhage risk  associated  hepatic surgery
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Map of hemostasis
during liver transplantation 



ESDL etiology and coagulation profile
PLT, INR, APTI, coagulation factors                   ATIII,  protein S, protein C

Plasminogen, t PA, PAI 1, PAI 2                     α2-antiplasmin, α2 -macroglobulin    

Risk of thrombosis
Budd Chiari syndr., POPH, 
glycogen storage disease, 

AIH, PSC, PBC

More AT III  (±Na Heparin)  than 
fibrinogen, PCC, platelets, FFP

Normothermia

YesYes

Risk of bleeding 
 Wilson’s d., HCV, HBV, 
ALD, hemochromatosis 

NASH

Hypothermia
„volume restriction”

fibrinogen, PCC, 
platelets, FFP fibrinogen, PCC, 

platelets, FFP

TEGTEG
TEGTEG

TEGTEG Multiplate TAG

Reperfusion 

Multiplate TAG

R, K time  ↓
MA / MCF ↑

R, K time  ↑
MA / MCF ↓



surgical hemostasis = factor XIV

pH>7.2  SeCa> 1  HGB>100g/l  T> 35
TEG, fibrinolysis, TXA?

fibrinogen 
PCC ,   FFP

PLT

VII a

• vonW syndr.
• factor dilution
• VIII ⇓,   

FFP

Fibrinogen < 1g/l V < 20% VII < 20% PLT < 50.000

„initiation – amplification - propagation”

XIIIa
DDAVP

adapted  from 
Görlinger

 G 2a/3b receptor function

 fibrin polymerization trouble





Paradoxical and balanced coagulation state in 
patients with ALF



Paradoxical and balanced coagulation state in 
patients with ALF and AKI/ARF



Reduced procoagulants and anticoagulants
at admission to ICU with ALF

Journal of Hepatology 2012 vol. 57 j 780–786



Relative changes in thrombin generation parameters of ALF 
patients compared to healthy controls at admission

Journal of Hepatology 2012 vol. 57 j 780–786

ALF:  no correlation between PT/PTR and thrombin generation

1.endogenous thrombin potential lower (total amount and peak as well)

2.relative protein C deficiency in ALF patients,  in the presence of Protac ETP

3.ALF pts generated thrombin faster



Correlation between fibrinogen and TEG native 
versus functional fibrinogen

(as FIBTEM)

Journal of Hepatology 2012 vol. 57 j 780–786



• HD, CAPD, urémia (preHD vagy 2 HD között)
•  Na-heparin, LMWH, citrát, kumarin

Urémiás beteg





•  HD, CAPD, urémia (preHD vagy 2 HD között)
• Na-heparin, LMWH, citrát, kumarin

Urémiás beteg

Vérzés

Trombózis



10,526 patients





• HD, CAPD, urémia (preHD vagy 2 HD között)
• Na-heparin, LMWH, citrát, kumarin

Urémiás beteg

Vérzés
Trombózis





Therapies  for uremic bleeding

• HD-CAPD
– Toxin removal → Platelet function improve

• Anemia correction: RBC or rhEPO
– Static plasma and Platelets

• DDAVP
– 0.3 µg/kg → vWF release↑ for 4-8 hours 

• Conjugated estrogen
– GI bleeding, Intracranial bleeding
– 25 mg per oral → normal BT 3-10 days

• Platelet transfusion
• TXA only in acute setting 





Vérzés Trombózis

Amikor POC eszköz nélkül nem megy…



dr. Fazakas J.

„ne csak a számokat kezeljük”
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