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ABSTRACT

Background. Fulminant hepatic failure (FHF) is associated with profound clotting
disturbances leading to the risk of a major blood loss during orthotopic liver transplanta-
tion (OLT). Application of a recombinant factor VIIa (rVIIa) that promptly corrects
clotting abnormalities remains controversial in the OLT setting. We conducted a retro-
spective analysis of the effect of rVIIa on the prothrombin time (PT) and other
perioperative parameters in patients transplanted for FHF in our center.
Materials and Methods. Nineteen consecutive patients (9 males/10 females) of overall
mean age of 33 � 13 years underwent the procedure due to: Wilson’s (n � 8),
non-A–non-B hepatitis (n � 6) or Amanita phalloides toxicity (n � 5). All subjects received
rVIIa at a mean dose of 54 � 16 �g/kg body weight at 10 minutes before the skin incision.
The PT was measured at 15 minutes and 12 hours after injection. Data were analyzed with
StatView program with P � .05 considered significant.
Results. Rapid correction of PT was observed in all patients: the mean PT before
injection was 37 � 14 versus 14 � 3 after 15 minutes (P � .0001). Twelve hours after the
injection the PT was 19 � 5 (P � .0001 vs before injection and P � .0007 vs 15 minutes
after injection). Two patients died at 1 and 4 days after OLT. Mean red blood cell
requirement was 5 � 4 U and fresh frozen plasma was 11 � 5 U. The mean operative time
was 527 � 126 minutes and intensive care unit stay 8 � 9 days. None of the patients
developed thromboembolic complications.
Conclusion. Administration of rVIIa caused a rapid improvement in the PT shortly after

injection. It was safe and not associated with any thromboembolic events in our series.
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CCORDING TO THE definition proposed by Ameri-
can Association for the Study of Liver Diseases

AASLD), fulminant hepatic failure (FHF) is defined as a
apid deterioration of previously normal synthetic liver
unction with coexisting encephalopathy.1 One of the most
mportant prognostic parameters is the degree of coagula-
ion disturbances and their dynamic changes in time reflect-
ng impairment of hepatic synthesis functions.

The liver produces clotting factors involved in the hemo-
tatic cascade, most importantly factors II, V, VII, and IX.
n FHF, their deficiency can lead to massive bleeding and
atient death.2 In such patients, the use of genetically
ecombinant active coagulation factor VIIa (recombinant
actor VIIa [rVIIa]; NovoSeven, Novo Nordisk, Denmark)
as been proposed to correct clotting abnormalities and

ossibly also reduce the need for transfusions of blood j
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roducts.3 This factor has been originally used to hemor-
hage among patients with hemophilia A. The indications
or its use have been gradually extended to include
atients undergoing orthotopic liver transplantation
OLT); however, this application remains controversial.4
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ecause prompt correction of profound coagulopathy is
aramount in cases of major surgery, we use rVIIa routinely
or patients with severe clotting abnormalities, undergoing
LT for FHF. The aim of this study was to analyze our

xperience with the use of rVIIa in these patients.

ATERIALS AND METHODS

e performed 202 OLT among 191 adult recipients between
ebruary 2002 and March 2009. In 19 patients, FHF was the

ndication for emergency OLT due to Wilson’s disease (n � 8)
on-A–non-B hepatitis (n � 6), and Amanita phalloides toxicity
n � 5). The mean recipients age was 33 � 13 years. Patients were
ccepted for emergency OLT based on the King’s College criteria,
nd Nazer’s criteria for patients with Wilson’s disease. The mean
odel for End-Stage Liver Disease score was 36 (range, 28–46).
ll patients were treated in the intensive care unit (ICU) preop-

ratively. rVIIa factor was administered 10 minutes before skin
ncision at a mean dose of 54 � 16 �g/kg of body weight. The
rothrombin time (PT) was measured at 3 time points: just before
rug administration and 15 minutes and 12 hours there after. We
ecorded the amount of blood products–red blood cells (RBC) and
resh frozen plasma (FFP)—transfused, as well as the duration of
urgery from skin incision to skin suture as well as the ICU and the
ospital stay. We also assessed the incidence of thromboembolic
vents in the perioperative period. Data are presented as mean
alues � SD. Statistical analysis was performed using the Stat-View
rogram: a P value � .05 was considered significant.

ESULTS

wo (11%) patients died in the postoperative period. The
rst succumbed on the first day after OLT due to severe
ardiovascular failure, which was present at the beginning
f surgery and required major inotropic support. The
econd patient expired at day 4 after OLT as a consequence
f a severe surgical complication with massive aortic hem-
rrhage during the transplantation with subsequent multi-
rgan failure.
A significant correction of PT was observed at 15 minutes

fter drug administration. Within the next 12 hours, the PT
ncreased again to 19 � 5 seconds (P � .0001) versus before
njection and versus 15 minutes after injection (P � .0007).
hese data are shown in Figure 1. No patient developed a

hromboembolic complication in the postoperative period. An
verage of 5 � 4 U RBC and 11 � 5 U FFP were transfused
uring transplantation. The average duration of surgery was
27 � 126 minutes and the average ICU stay 8 � 9 days.

ISCUSSION

upplementation of coagulation factors is often necessary
hen the synthesis of proteins progressively fails in patients
ith FHF. The intravenous administration of fluids includ-

ng large amounts of plasma preparations may pose a
roblem due to the risk of serious adverse events, including
rain edema.5 These events have been repeatedly ad-
ressed in the literature in terms of the outcome of
xtensive surgical procedures for patients with coexistent

hronic liver diseases or multiorgan injuries.6 t
In the light of these considerations intravenous fluid
dministration should often be limited, which can be
chieved by using rVIIa instead of large volumes of plasma.
n this study we have confirmed that rapid correction of
oagulopathy may be possible with the use of rVIIa in
atient undergoing OLT for FHF. This therapy may result

n reduced transfusion requirements for blood products.3,7

here is still the need for blood products administration;
owever, the amounts of RBC and FFP transfusions in our
atients were relatively low. Some reports have indicated
he possibility of thromboembolic complications with the
se of rVIIa,4 but we did not observe such events.
In conclusion, the administration of rVIIa enabled rapid

orrection of the prolonged prothrombin time among pa-

ig 1. Individual results of prothrombin time (PT) before injec-
ion of rVIIa (time point 1), 15 minutes (time point 2), and 12 hours
time point 3) after injection. PT at 12 hours versus before
njection (P � .0001) and versus 15 minutes after injection (P �
0007).
ients with FHF undergoing OLT. This therapy may con-
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ribute to increased patient safety and a reduced incidence
f complications in the perioperative period.

CKNOWLEDGMENTS

.J. and M.W. contributed equally to this work.

EFERENCES

1. Polson J, Lee WM: AASLD position paper: the management
f acute liver failure. Hepatology 41:1179, 2005
2. Everson GT: A hepatologist’s perspective on the management

f coagulation disorders prior to liver transplantation. Liver Trans-

lant Surg 3:646, 1997 6
3. Niemann CU, Behrends M, et al: Recombinant factor VIIa
educes transfusion requirements in liver transplant patients with
igh MELD scores. Transfus Med 16:93, 2006
4. Lodge JP, Jones S, Jones RM, et al: Efficacy and safety of

epeated perioperative doses of recombinant factor VIIa in liver
ransplantation. Liver Transpl 11:973, 2005

5. Stevens RD, Merritt WT: Rescuing the brain in acute liver
ailure. Crit Care Med 36:2212, 2008

6. Scarpelini S, Rizoli S: Recombinant factor VIIa and the
urgical patient. Curr Opin Crit Care 12:351, 2006

7. Klitgaard T, Nielsen TG: Overview of the human pharmaco-
inetics of recombinant activated factor VII. Br J Clin Pharmacol

5:3, 2008


	Administration of a Recombinant Factor Vlla in Patients Undergoing Liver Transplantation for Fulminant Hepatic Failure
	MATERIALS AND METHODS
	RESULTS
	DISCUSSION
	ACKNOWLEDGMENTS
	REFERENCES


