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Thromboelastometry; Introduction: Advanced hepatic disease may - in addition to the widely recognized hemorrhagic
Coagulation; complications - occur with thrombotic events. We describe the case of a cirrhotic patient
Warfarin; taking warfarin and whose coagulation management during liver transplantation was guided by
Liver transplantation thromboelastometry (ROTEM®).

Case report: A 56 year-old male patient diagnosed with alcohol cirrhosis using warfarin
(2.5mg.day~") for partial portal vein thrombosis with the International Normalized Ratio (INR)
of 2.14. At the beginning of surgery, the ROTEM® parameters were all normal. In the anhep-
atic phase, EXTEM and INTEM remained normal, but FIBTEM showed reduction of amplitude
after 10 min and maximum clot firmness. Finally, in the neohepatic phase, there was a slight
alteration in the hypocoagulability of most of the parameters of the EXTEM, INTEM and FIBTEM,
besides a notable correction of the Coagulation Time (CT) in HEPTEM compared to the CT of the
INTEM. Therefore, the patient did not receive any transfusion of blood products during surgery
and in the postoperative period, being discharged on the 8th postoperative day.

Discussion: Coagulation deficit resulting from cirrhosis distorts INR as a parameter of anti-
coagulation adequacy and as a determinant of the need for blood transfusion. Thus,
thromboelastometry can provide important information for patient management.

© 2018 Sociedade Brasileira de Anestesiologia. Published by Elsevier Editora Ltda. This is an
open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-
nc-nd/4.0/).
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PALAVRAS-CHAVE
Tromboelastometria;
Coagulacao;
Varfarina;
Transplante hepatico

Monitoracdo da coagulacao pela tromboelastometria no intraoperatério de
transplante hepatico em um paciente usando varfarina - relato de caso

Resumo

Introducdo: A doenca hepatica avancada pode, além das complicagées hemorragicas ampla-
mente reconhecidas, ocorrer com eventos tromboticos. Descrevemos o caso de um paciente
cirrético em uso de varfarina, cujo manejo da coagulacao durante o transplante de figado foi
guiado por tromboelastometria (ROTEM®).

Relato de caso: Paciente do sexo masculino, 56 anos, diagnosticado com cirrose alcodlica,
recebendo varfarina (2,5mg.dia—") para trombose parcial da veia porta, com razao normal-
izada internacional (INR) de 2,14. No inicio da cirurgia, os pardmetros ROTEM® estavam todos
normais. Na fase nao hepatica, EXTEM e INTEM permaneceram normais, mas FIBTEM mostrou
reducdo da amplitude apo6s 10 min e firmeza maxima do coagulo. Por fim, na fase neo-hepatica
houve uma ligeira alteracdo da hipocoagulabilidade na maioria dos parametros de EXTEM,
INTEM e FIBTEM, além de uma correcao notavel do tempo de coagulacdo (CT) de HEPTEM
em comparacao com o CT de INTEM. Portanto, o paciente nao recebeu transfusao de hemod-
erivados durante a cirurgia e no periodo pos-operatorio, obteve alta no oitavo dia de pos-
operatorio.

Discussdo: O déficit de coagulacao resultante da cirrose distorce o INR como um parametro
da adequacao da anticoagulacao e como um determinante da necessidade de transfusao de
sangue. Portanto, a tromboelastometria pode fornecer informacdes importantes para o manejo
do paciente.

© 2018 Sociedade Brasileira de Anestesiologia. Publicado por Elsevier Editora Ltda. Este é um
artigo Open Access sob uma licenca CC BY-NC-ND (http://creativecommons.org/licenses/by-

nc-nd/4.0/).

Introduction

In the last two decades, it has become clear that advanced
liver disease can - in addition to widely recognized hem-
orrhagic complications - occur with thrombotic events.
This is explained by the fact that the liver synthe-
sizes a large part of pro- and anticoagulant proteins. In
healthy individuals, these proteins are present in sufficient
amounts so that the hemostasis is balanced and with a
safety margin that compensates for possible imbalances
in the direction of thrombosis or bleeding. In cirrhosis,
however, impairment of hepatocellular function decreases
the amount of these proteins. This results in a state of
hemostatic lability, characterized by a fragile and easily
decompensated equilibrium for hemorrhagic or thrombotic
events.? Hypercoagulability may accelerate the progres-
sion of hepatic fibrosis and trigger portal vein thrombosis,
deep vein thrombosis, embolism pulmonary and portopul-
monary hypertension, and all these complications are
associated with increased morbidity and mortality.>*

Coumarins are therapeutic options for the treatment of
thromboembolic diseases. However, in order to avoid hem-
orrhagic complications, traditionally, the intensity of the
anticoagulation provided by these drugs is titrated to an
International Normalized Ratio (INR) in the range 2-3. INR is
derived from Prothrombin Time (PT), which, despite being
validated to monitor the dose of warfarin, has its limitations
in the measurement of hemostatic adequacy.>°

By reducing the levels of pro- and anticoagulant fac-
tors, cirrhosis per se changes conventional coagulation
tests (especially PT and INR), without any correlation with
pro- or anticoagulant tendency.? For this reason, titration

of coumarin anticoagulation (or coagulation adequacy) in
cirrhotic patients may impose a great challenge on the
medical team, especially when the hemostasis-like aggres-
sions typical of the liver transplantation perioperative are
added.

In scenarios of multiplicity of agents and conditions
affecting coagulation, viscoelastic coagulation tests may be
important tools in characterizing in greater detail the state
of coagulation.” Although EXTEM uses tissue factor for the
activation of the extrinsic pathway similar to TP/INR, this
viscoelastic test can be within normal limits when the INR is
elevated.”?

We describe the case of a cirrhotic patient tak-
ing warfarin and whose coagulation management during
hepatic transplantation was guided by thromboelastometry
(ROTEM®).

Case report

A 56 year-old male patient diagnosed with alcohol cirrhosis
and Model for End-Stage Liver Disease (MELD) score of 18,
using warfarin (2.5 mg.day~") for partial portal vein throm-
bosis. He was hemodynamically stable for transplantation
and reported having ingested warfarin 6 h prior to trans-
plantation. Preoperative laboratory tests: Hemoglobin (Hb)
13.4g.dL~"; Hematocrit (Ht) 41.7%; Platelets 117,400/ pL;
INR 2.14; ratio of activated Partial Thromboplastin Time
(aPTT ratio) 1.92; preoperative fibrinogen dosing was not
performed.

At the beginning of surgery, the ROTEM® parameters
were all normal (Fig. 1). In the anhepatic phase (Fig. 2),
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Figure 1 ROTEM® tests at the beginning of surgery.

EXTEM: (activation of extrinsic coagulation) CT (normal range 38-79s), clotting time; CFT (normal range 34-159s), clot formation
time; « (normal range 63°-83°), alpha angle; A10 (normal range 43-65mm) amplitude after 10 min; A20 (normal range 50-71 mm),
amplitude after 20 min; MCF (normal range 50-72 mm), maximum clot firmness.

INTEM: (Activation of intrinsic coagulation) CT (normal range 100-240s), clotting time; CFT (normal range 30-110s), clot formation
time; « (normal range 70°-83°), alpha angle; A10 (normal range 44-66 mm) amplitude after 10 min; A20 (normal range 50-71 mm),
amplitude after 20 min; MCF (normal range 50-72 mm), maximum clot firmness.

FIBTEM: (Activation of extrinsic coagulation in the presence of cytochalasin D that inhibits platelets): A10 (normal range 7-23 mm)
amplitude after 10 min; A20 (normal range 8-24 mm), amplitude after 20 min; MCF (normal range 9-25 mm), maximum clot firmness.

EXTEM and INTEM remained normal, but FIBTEM presented
reduction of A10 and MCF. Finally, in the neohepatic phase
(Fig. 3), there was a slight alteration in the hypocoagulabil-
ity of most of the parameters of EXTEM, INTEM and FIBTEM,
besides a notable correction of CT in HEPTEM compared to
CT of the INTEM.

In surgery, the patient received 5000 mL of a lactated
ringer’s solution with 2% albumin and received no any
transfusion of blood products. No hyperfibrinolysis was
detected by ROTEM®, and therefore no antifibrinolytics
were used. Laboratory tests at the end of transplantation:
Hb 7.8mg.dL~"; Ht 24.1%; Platelets 57810 uL; INR 2.48;
aPTT ratio 1.85. At the end of the surgery, the patient
was referred to the ICU with infusion of noradrenaline
(0.05mcg.kg~".min~"). Hospital discharge occurred on the
8th postoperative day without receiving any blood transfu-
sion.

Discussion

Current guidelines recommend that patients taking
coumarins who require emergency surgery should have
their anticoagulation reversed in order to reduce the risk of

bleeding during surgery. This can be done with prothrombin
complex concentrates or fresh frozen plasma where it is
not available. The laboratory target varies from an INR
of less than 2.0 or 1.5.° However, in the case described
the patient presented cirrhosis as a factor of distortion of
INR as a reference for the state of coagulation. For this
reason, the authors chose to conduct the management of
hemostasis guided by ROTEM®.

At the beginning of surgery, despite a high initial INR, the
parameters of ROTEM® were normal and the surgical field did
not present excessive bleeding, so that the patient received
no blood transfusion. Until the end of the transplantation,
hemostasis evolved with a progressive tendency to hypoco-
agulation (as routinely observed even in patients who do not
use coumarin), but without the occurrence of clinical coag-
ulopathy or blood transfusion necessity. An outcome similar
was described by Durila et al.” Where they reported that
warfarin-induced coagulopathy can be diagnosed by ROTEM®
and in case it is normal, surgical procedures can be per-
formed safely and without the need for PT-INR correction.

Hepner et al.’% observed in a prospective study that
Thromboelastography (TEG®) was normal in patients tak-
ing warfarin, when the mean INR was 1.48+0.3. Haas
et al." also concluded that there is little correlation
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Figure 2 ROTEM® tests in the anhepatic phase.

EXTEM: (activation of extrinsic coagulation) CT (normal range 38-79s), clotting time; CFT (normal range 34-159s), clot formation
time; « (normal range 63°-83°), alpha angle; A10 (normal range 43-65mm) amplitude after 10 min; A20 (normal range 50-71 mm),
amplitude after 20 min; MCF (normal range 50-72 mm), maximum clot firmness.

INTEM: (Activation of intrinsic coagulation) CT (normal range 100-240s), clotting time; CFT (normal range 30-1105s), clot formation
time; « (normal range 70°-83°), alpha angle; A10 (normal range 44-66 mm) amplitude after 10 min; A20 (normal range 50-71 mm),
amplitude after 20 min; MCF (normal range 50-72 mm), maximum clot firmness.

FIBTEM: (Activation of extrinsic coagulation in the presence of cytochalasin D that inhibits platelets): A10 (normal range 7-23 mm)
amplitude after 10 min; A20 (normal range 8-24 mm), amplitude after 20 min; MCF (normal range 9-25 mm), maximum clot firmness.

between conventional laboratory tests (PT and activated
Partial Thromboplastin Time (aPTT) and ROTEM® tests (CT-
EXTEM and CT-INTEM)) respectively, and the accepted limits
for PT and aPTT can overestimate the intervention in
coagulation.

On the other hand, Schmidt et al.® demonstrated in one
study the possibility of the ROTEM® test using the acti-
vated tissue factor, to identify an INR elevation with a
high positive and negative predictive value. It is important
not to exclude anticoagulated patients with warfarin from
the analysis with viscoelastic tests. Blasi et al."” reported
in a prospective study with 54 patients in treatment with
acenocoumarol after valve replacement heart surgery that

ROTEM® is a viable method of diagnosing the insufficient
reversal of anticoagulant therapy, by demonstrating that the
EXTEM CT > 84s, predicts an INR>1.5 in 93% of the cases,
while the EXTEM CT < 84s, predicts an INR<1.5 in 100% of
cases.

The INR remains the only validated laboratory tool for
the titration of the anticoagulation level with coumarins.
Coagulation deficit resulting from cirrhosis distorts INR as
a parameter of anticoagulation adequacy and as a deter-
minant of the need for transfusion of blood products. In
scenarios like this, especially in the context of emergency,
thromboelastometry can provide important information for
patient management.
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CFT:  165s o 61* CT:
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Figure 3 ROTEM® tests in the neohepatic phase.

EXTEM: (activation of extrinsic coagulation) CT (normal range 38-79s), clotting time; CFT (normal range 34-159s), clot formation
time; « (normal range 63°-83°), alpha angle; A10 (normal range 43-65 mm) amplitude after 10 min; A20 (normal range 50-71 mm),
amplitude after 20 min; MCF (normal range 50-72 mm), maximum clot firmness.

INTEM: (Activation of intrinsic coagulation) CT (normal range 100-240s), clotting time; CFT (normal range 30-110s), clot formation
time; « (normal range 70°-83°), alpha angle; A10 (normal range 44-66 mm) amplitude after 10 min; A20 (normal range 50-71 mm),
amplitude after 20 min; MCF (normal range 50-72 mm), maximum clot firmness.

FIBTEM: (Activation of extrinsic coagulation in the presence of cytochalasin D that inhibits platelets): A10 (normal range 7-23 mm)
amplitude after 10 min; A20 (normal range 8-24 mm), amplitude after 20 min; MCF (normal range 9-25 mm), maximum clot firmness.
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