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Acquired Factor V Inhibitor Developing After Percutaneous 
Ethanol Injection Therapy for Hepatocellular Carcinoma
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Abstract

We report a case of an 80-year-old man who showed an abrupt-on-
set prolongation of the prothrombin time (PT) and activated partial 
thromboplastin time (APTT) one month after percutaneous ethanol 
injection therapy (PEIT) for hepatocellular carcinoma. The patient 
had chronic hepatitis (not liver cirrhosis), but the liver function had 
been preserved before PEIT. Supplementation of vitamin K and 
fresh frozen plasma could not restore the coagulation disturbance, 
and the following examination revealed the existence of factor V 
inhibitors. Because the patient was positive for hepatitis C virus and 
concurrent with advanced chronic renal failure, a careful follow-up 
without any aggressive therapy, such as administration of steroids 
and other immunosuppressants, was selected. The PT and APTT 
had been gradually normalized in the following observation period 
for several months, and no serious event related to bleeding tenden-
cy had occurred. This is the first report of factor V inhibitors arising 
after PEIT that spontaneously diminished by no additional therapy.
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Introduction

The coagulopathy is one of major concerns in advanced liver 
diseases [1], and bleeding tendency is a common problem 
in patients with liver cirrhosis and hepatocellular carcinoma. 
But the coagulopathy is usually developed in a relatively 
advanced stage of liver diseases, gradually progressive and 
accompanied by other symptoms of liver failure, such as 
thrombocytopenia, esophageal varices, and encephalopathy. 
We encountered a case showing an abrupt prolongation in 
either prothrombin time (PT) or activated partial thrombin 
time (APTT) that was not recovered by supplementation of 
vitamin K and fresh frozen plasma (FFP). The following ex-
amination revealed factor V inhibitor and their relation to 
percutaneous ethanol injection therapy (PEIT) for hepatocel-
lular carcinoma (HCC). Factor V inhibitor has been reported 
in various diseases and in conditions related to medical pro-
cedures, especially in using bovine thrombin [2-5]. Howev-
er, there is no report concerning factor V inhibitor caused by 
PEIT that is considered to be relatively safe among invasive 
therapies for HCC [6, 7]. Except for self-limited complica-
tions, such as local hot sensation, pain, drunkenness and fe-
ver, the incidence of severe complications was reported to be 
1.7% [6]. In the case reported here, the liver function seemed 
mostly preserved after PEIT. However, the case showed 
abrupt coagulation disturbance a month after PEIT. Since no 
other medical intervention had ever been carried out during 
that period, the procedure, PEIT might have directly caused 
factor V inhibitor. Thus this is the first report of factor V in-
hibitor emerging after PEIT in a patient with HCC.

 
Case Report

The case was an 80-year-old man with HCV-positive HCC 
that was firstly found 3 years ago. Both of two liver tumors in 
the S6 and S7 regions, 40 mm each in diameter, were surgi-
cally removed at another hospital. The patient firstly received 
blood transfusion during that surgery. Then the thrombotic 
arterial embolization (TAE) therapy was carried out against 
a rupture of the tumor in the S1 region in January 2009. In 
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September 2010, PEIT was undertaken for the tumor in the 
S8 region with 3.5 ml of 90% ethanol and 0.2% lidocaine 
chloride. Figure 1 shows the abdominal CT of the case after 
PEIT. Then, the plasma prothrombin time (PT) was abruptly 
extended from 1.23 to 5.06 in the international normalized 
ratio (INR) one month (26 days) after PEIT (Fig. 2), while 
the patient did not show any symptoms related to bleed-
ing tendency. As Table 1 shows, hypoalbuminemia, azote-
mia, mild liver injury, anemia, mild thrombocytopenia and 
elevated levels of AFP, along with coagulation disturbance 
were observed. These parameters except for the coagulation 
disturbance had stayed in the similar levels before and after 

PEIT. Drug prescription patterns had not been changed over 
the period of PEIT. The patient had received blood transfu-
sion during the admission period for the resection surgery 
of the tumors in the S6 and S7 region 3 years ago, but then 
any other biological products, such as albumin or a fibrin 
sealant had never been administered. As Figure 2 shows, the 
PT could not have been normalized by repeated administra-
tion of vitamin K (VK) and infusion of fresh frozen plasma 
(FFP). In the following examinations, the activity of the fac-
tor V was less than the detecting limit, and the activity of fac-
tor V inhibitor was identified using the Bethesda method as 
30 Bethesda unit (BU)/ml (Table 2). As Figure 3 shows, the 

Figure 1. Plain abdominal CT image of the patient after PEIT. A low density SOL in deep S8 
region where ethanol was injected, along with another SOL in S1 with residual ethiodized oil 
(Lipiodol®) was observed.

Figure 2. Clinical course. PT-INR was suddenly elevated 26 days after PEIT. Blood Hb levels decreased after PEIT, then 
stayed in 10 - 12 g/dL by additional administration of darbepoetin, although transient hematochezia had been complained 
on the 112th day after PEIT. The activity of factor V inhibitors was not identified (0 BU/mL) on the 157th day after PEIT.
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cross-mixing test with normal plasma showed the pattern of 
existence of coagulation inhibitors, rather than deficiencies 
of coagulation factors. The patient was high-aged with renal 
failure, and did not show any symptoms suggesting bleed-
ing tendency, liver failure or progressive anemia, except for 
transient mild hematochezia, not accompanied by a decrease 
in hemoglobin (Hb) levels. Therefore, we carefully observed 
the patient without any additional therapy other than the ad-
ministration of a long-acting erythropoietin analogue, dar-
bepoetin (Fig. 2). The PT of the patient gradually shortened, 
and PT-INR turned out less than 2.0, along with diminished 
activity of factor V inhibitor under the detection limit, five 
months (157 days) after PEIT (Fig. 2).

Discussion

We here reported the case showing the sudden-onset coagulp-
athy after PEIT. The other liver function had been preserved, 
whereas the supplementation of vitamin K and FFP failed 
in recovery of the coagulation function. The case showed a 
decline in activities of multiple coagulation factors (Table 
3). The mixing test with the normal plasma suggested the 

existence of coagulation inhibitors, rather than a deficiency 
of coagulation factors, since the incubation with the normal 
plasma delayed the recovery of coagulation time (Fig. 3). 
Then the activity of factor V inhibitor was identified. The 
decreased activities of other coagulation factors were con-
sistent with the previous report that suggested the possibility 
of interference of inhibitors to the activity assays of other 
coagulation factors when the titers of inhibitor stayed at 
higher-levels [8]. These assays measure PT or APTT of sam-
ples with the plasma that is deficient in a target coagulation 
factor, thus a decrease in the activity of the factor V caused 
by inhibitors may still affect those results. Meanwhile, the 
factor XIII activity using a direct photometric determination 
of the factor XIII [9] stayed in the normal range (Table 3). In 
the case reported here, although both of APTT and PT had 
been prolonged, the PT abnormality had been rather predom-
inant over the entire clinical course. Therefore, factor VIII 
inhibitor and other coagulation abnormalities, not examined 
in detail in this case, were not supposed to be co-existed.

As summarized in Figure 4, factor V inhibitor may arise 
from immunological sensitization to bovine serum albumin, 
fibrin sealants, transfused plasma, or drugs [2]. Otherwise, 
impaired immunological responses may cause inhibitors in 

Blood Chemistry CBC

TP (g/dL) 6.2 WBC (/μL) 3410

Alb (g/dL) 2.6 RBC (x 104/μL) 284

BUN (g/dL) 53 Hb (g/dL) 9.7

Cr (mg/dL) 2.95 Hct (%) 28.1

Na (mEq/L) 138.8 Plt (x 104/μL) 11.5

K (mEq/L) 4.19 Neutrophil (%) 59.0

Cl (mEq/L) 104.5 Lymphocyte (%) 25.2

ALP (U/L) 122 Basophil (%) 0.6

AST (U/L) 50 Eosinophil (%) 2.3

ALT (U/L) 24 Monocyte (%) 12.9

LDH (U/L) 219 PT-INR 4.84

γGTP (U/L) 91 APTT (sec) 110.4

Choline Esterase (U/L) 43 AFP (ng/mL) 25.3

CPK (U/L) 63 CA19-9 (U/mL) 91.4

Total Bilirubin (mg/dL) 0.51

Table 1. Laboratory Findings of the Case

All results were obtained 29 days after PEIT.
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autoimmunological disorders [2, 3, 10]. But there were some 
cases, such as malignancies [3], in which apparent antigens 
could not be identified. Newly emerged antigenicities that 
have cross-immunogenicity with the factor V might have 
produced antibodies to the factor V in these cases. There is 
no report concerning factor V inhibitors arising from PEIT. 
Damaged protein exposed to ethanol consequently might 
have obtained a cross-antigenicity with the factor V in the 

case reported here, because ethanol could certainly destroy 
protein structures and change their antigenicities as in en-
velope proteins of hepatitis B virus [11]. Besides the factor 
V, inhibitors against the factor VIII have also been reported. 
The factor V and VIII have similar structures and molecular 
weight around 330 kilo dalton (kDa). Moreover, both pro-
teins are spliced and inactivated by protein C bound to pro-
tein S. Hence both proteins might have some similarities in 
their structures that can develop cross-antigenicities with the 
factor V.

The actual incidence of factor V inhibitors is anticipated 
to be higher than that of reported [12]. It will be the same 
or higher in patients with liver diseases, because the coag-
ulopathy in advanced liver disease may mask a change in 
coagulation function [1]. In this case, factor V inhibitor had 
not been examined before PEIT, thus HCV infection or HCC 
[3] might be predisposed to developing inhibitors, although 

Table 2. Laboratory Findings Related to Coagulation

Table 3. Activities of the Coagulation Factors

All parameters were obtained 4 days after transfusion of 4 
units of fresh frozen plasma (34 days after PEIT). 
FDP: fibrin degradation product; BU: Bethesda unit.

Coagulation factors involved in the examinations (PT and APTT) and the diseases (liver dysfunction, vitamin K defi-
ciency and factor V inhibitors) are depicted as a closed circle. The activity (%) of each coagulation factor in the reported 
case is described in the bottom.

Parameters

PT INR 4.34

APTT (sec) 111.0

Fibrinogen (mg/dL) 222

FDP (μg/mL) < 2.5

Thrombotest INR 1.18

Hepaplastin test (%) 64.9

PIVKA II (μg/mL) 15

Anti-cardiolipin Ab IgG (U/mL) < 8

Anti-cardiolipin Ab IgM (U/mL) < 5

Factor V inhibitor (BU/mL) 30

Protein S activity (%) 25

Protein C activity (%) 75

Figure 3. Cross-mixing test. Each PT was measured 
by adding the indicated amount of normal plasma to the 
sample obtained from the case with and without incuba-
tion.

I II III IV V VII VIII IX X XI XII XIII

PT ● ● ● ● ● ●

APTT ● ● ● ● ● ● ● ●

Liver dysfunction ● ● ● ● ● ● ● ●

Vit K deficiency ● ● ● ●

Factor V inhibitors ●

This case (% activity) ― 12 ― ― 0 41 48 16 43 13 29 144
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abrupt elevation of PT in the clinical course suggested a close 
relationship between factor V inhibitor and PEIT, rather than 
either HCV infection or HCC. The complete eradication 
of the activity of factor V inhibitor five months after PEIT, 
along with normalization of coagulation time also suggested 
a closer relationship between the emergence of inhibitor and 
PEIT.

Except for supplementation with fresh frozen plasma 
and vitamin K, no other treatments for eradicating factor 
V inhibitor were undertaken, because the patient had never 
shown any symptoms suggesting bleeding tendency and pro-
gressive anemia (Fig. 2). According to the previous reports 
[2, 5], severity in bleeding tendency and concurrent clinical 
problems varied in each case, and neither levels of PT nor 
titers of inhibitors were directly related to the severity and 
the prognosis of patients with factor V inhibitors. Moreover, 
some patients spontaneously recovered, and their progno-
ses were not different from the patients receiving therapies 
including steroids. These observations make it difficult to 
establish the treatment regimen for factor V inhibitor. Con-
sequently, we carefully observed the patient without any ad-
ditional therapies, and the patient was fully recovered. We 
need to accumulate cases and their information to establish 
a useful regimen for the management of factor V inhibitors.

In conclusion, this is the first case report of factor V 
inhibitor arising from PEIT for HCC, and the patient was 
spontaneously recovered without any treatments except for 
the supplementation of vitamin K and the transfusion of FFP 
only in the early phase of the clinical course. Although mild 
coagulation disturbances are frequent complications of LC 
and HCC, a sudden-onset coagulopathy as reported here may 
be derived from factor V inhibitors, especially after PEIT. 
Because a spontaneous recovery is anticipated in some cases 
as reported here, careful observations without aggressive 
therapies will be a choice in case of poor general condition, 
or with multiple concurrent problems, unless serious symp-
toms arise from bleeding tendency.
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