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Abstract:

The efficacy of repeated lusutrombopag administration for thrombocytopenia in patients with chronic liver
disease who undergo two or more planned invasive procedures is unknown. We herein report our findings re-
garding the effects of repeated lusutrombopag administration given to avoid platelet transfusion in a patient
with chronic liver disease and thrombocytopenia. The platelet count showed a positive response to lusutrom-
bopag treatment prior to the initial invasive procedure to treat a hepatoma, so platelet transfusion was not
necessary. In conclusion, lusutrombopag may be a useful drug for patients with thrombocytopenia to avoid

platelet transfusion in those undergoing two or more planned invasive procedures.
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Introduction

Treatment for hepatocellular carcinoma (HCC), the sixth-
most frequent cancer in the world (1), is often invasive, with
surgical resection, transcatheter arterial chemoembolization
(TACE), and percutaneous radiofrequency ablation (RFA)
often used, except for cases that receive systemic admini-
stration of a molecular-targeted agent (e.g. sorafenib). In the
patients receiving these treatment, local tumor recurrence is
frequently encountered (27% after 5 years and 36.9% after
10 years) (2), often necessitating repeated treatment for
HCC.

Thrombocytopenia is the most common hematological ab-
normality encountered in patients with chronic liver disease
(CLD) (3-5). Although mild to moderate thrombocytopenia,
with a platelet count ranging from 50,000 to 150,000/uL,
rarely causes spontaneous bleeding during an invasive proce-
dure (e.g. a percutaneous liver biopsy, liver transplantation),
severe thrombocytopenia (platelet count <50,000/uL) can
significantly increase the risk of bleeding (3), thereby lead-

ing to a cancellation or delay of a scheduled invasive proce-
dure (4).

Lusutrombopag (Mulpleta®) is an oral thrombopoietin re-
ceptor agonist (TPO-RA) developed by Shionogi & Com-
pany (Osaka, Japan), to reduce the need for platelet transfu-
sion in patients with CLD who are scheduled to undergo an
invasive procedure and was approved for use in Japan on
September 28, 2015. In a phase 3 trial of lusutrombopag
given to CLD patients scheduled for a single invasive proce-
dure in Japan, 3 mg was administered once daily for 7 days
prior to the procedure, and the findings were reported (6, 7).
Eltrombopag, a thrombopoietin-receptor agonist similar to
lusutrombopag, was also found to be effective in increasing
the platelet count when administered over three cycles in pa-
tients with chronic immune thrombocytopenia (ITP) (8).
However, the efficacy of repeated lusutrombopag administra-
tion for thrombocytopenia in patients with CLD who un-
dergo two or more planned invasive procedures is unknown.

We herein report our findings regarding the efficacy of re-
peated lusutrombopag administration to avoid platelet trans-
fusion in a patient with CLD and thrombocytopenia who
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Figure 1. A: Arterial phase of dynamic CT imaging. The ar-
rowheads show HCC recurrence in the fourth segment of the
liver. B: Arterial phase of dynamic CT imaging. The arrow-
heads show the area of ablation by RFA. The central high-
density area represents lipiodol retention by HCC after TACE.
HCC: hepatocellular carcinoma, RFA: percutaneous radiofre-
quency ablation, TACE: transcatheter arterial chemoemboli-

zation

showed a positive response prior to undergoing the initial
invasive procedure.

Case Report

A 62-year-old Japanese woman with a history of HCC
treatment and hepatitis C virus infection was referred to us
for liver cirrhosis. One year earlier, her HCC had been in-
itially treated by ultrasound-guided RFA after the patient un-
derwent platelet transfusion, as she had chronic thrombocy-
topenia (platelets <50,000/uL) due to liver cirrhosis. The re-
currence of an HCC nodule in segment 4 of the liver was
diagnosed by dynamic computed tomography (CT) in Janu-
ary 2016 (Fig. 1A). At the time of the diagnosis of recur-
rence, the liver cirrhosis was staged as Child B, and the
platelet count was 38,000/uL (Table). Therefore, we pre-
scribed the daily oral administration of 3 mg of lusutrom-
bopag beginning 1 week prior to recurrent HCC treatment.
Her platelet count increased to 98,000/uL, well over the cri-
terion for lusutrombopag discontinuation (50,000/uL), at 5
days after beginning lusutrombopag administration, so it was
discontinued (Fig. 2). Treatment for HCC was performed us-
ing TACE and RFA without platelet transfusion (Fig. 1B),
because the platelet count gradually increased to 123,000/uL
by day 11 after beginning lusutrombopag administration
(Fig. 2).

In April 2016, a new hypervascular nodule in segment 5
of the liver was detected by dynamic computed tomography
(CT) (Fig. 3A). The administration of lusutrombopag was
restarted because the platelet count at the time of the diag-
nosis of HCC recurrence was 35,000/uL. The administration
was continued for the full seven-day period, as the platelet
count did not exceed the criterion for lusutrombopag discon-
tinuation at five days after beginning the administration.

However, at the end of the administration period, the count
was 82,000/uL, and the serum FDP was 3.5 pg/mL, both
within the respective normal ranges. Therefore, we treated
the patient’s recurrent HCC by RFA without platelet transfu-
sion (Fig. 2, 3B). There were no adverse events, such as
portal thrombus, during either of the treatment procedures.
Portal thrombus was also not detected by dynamic CT after
RFA.

Discussion

To our knowledge, this is the first report to show the effi-
cacy of repeated administration of lusutrombopag in a pa-
tient with CLD who underwent two planned invasive proce-
dures (RFA and TACE) for HCC. Lusutrombopag is a TPO-
RA that acts selectively on the human TPO receptor and
activates signal transduction pathways that promote the
proliferation and differentiation of bone marrow progenitor
cells into megakaryocytes, thereby increasing the platelet
count (6, 7). When given at 3 mg once a day for 7 days in
patients with thrombocytopenia scheduled to undergo inva-
sive procedures, lusutrombopag was found to significantly
reduce the need for platelet transfusions compared to a pla-
cebo in a randomized, double blind, placebo-controlled mul-
ticenter phase 3 trial (IapicCTI-132323) conducted in Japan,
in which the proportion of patients not requiring platelet
transfusion was 79.2% with lusutrombopag (p<0.0001) ver-
sus 12.5% with the placebo (6, 7). The proportion of re-
sponders (platelet count >50,000/uL. and >20,000/uL com-
pared to baseline) was greater with lusutrombopag than with
the placebo (77.1% vs. 6.3%; p<0.0001), and a platelet
count >50,000/uL was also maintained for a significantly
longer period of time with lusutrombopag than with the pla-
cebo (22.1 days without platelet transfusion vs. 3.3 days
with platelet transfusion; p<0.0001).

Genetically-modified mice with a human form of the
mouse TPO-receptor that received repeated administration of
oral lusutrombopag demonstrated a dose-dependent increase
in the platelet count (9). However, no study has investigated
the efficacy of repeated lusutrombopag administration for
thrombocytopenia in patients with CLD undergoing two or
more planned invasive procedures.

Other treatment options include splenic artery emboliza-
tion, splenectomy, and a transjugular intrahepatic portosys-
temic shunt, each of which can be costly, invasive, and pos-
sibly unsuitable for patients with advanced liver disease. In
contrast, platelet transfusion is an effective non-invasive
method of increasing the platelet count. However, the dura-
tion of a platelet count >50,000/uLL with platelet transfusion
is too short for repeated invasive treatments for HCC. Fur-
thermore, repeated platelet transfusion can lead to a platelet-
refractory condition, a significant clinical problem that com-
plicates the provision of platelet transfusion and is associ-
ated with adverse clinical outcomes and increased health
care costs (10).

A critical adverse event of lusutrombopag administration
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Table. Laboratory Results on Admission.

WBCs 1,770 /uL (3,800-8,600) TP 6.7 g/dL (6.6-8.1)

RBCs 3.97x10° /uL (386-492) Albumin 3.2 g/dL (4.1-5.1)

Hb 13.3 g/dL (11.6-14.8) Total bilirubin 2.4 mg/dL (1.4-1.5)

Platelets 3.8x10* /uL (15.8-34.8) Direct bilirubin 0.9 mg/dL (0.1-0.5)

9oProthrombin 59.1 % (70-130) AST 63 U/L (13-30)

PT-INR 1.35 (0.90-1.10) ALT 57 U/L (7-23)
LDH 320 U/L (124-222)
ALP 357 U/L (106-322)
GGT 20 U/L (9-32)
NH3 53 ug/dL (19-54)
AFP 5 ng/mL (<20)
DCP 21 mAU/mL (<40)

Normal ranges are shown in parentheses.

WBCs: white blood cells, RBCs: red blood cells, PT-INR: international normalized ratio of prothrom-

bin time, TP: total protein, AST: aspartate aminotransferase, ALT: alanine aminotransferase, ALP: al-

kaline phosphatase, GGT: y-glutamyltransferase, AFP: alpha-fetoprotein, DCP: des-gamma-carboxy

prothrombin
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Figure 2. Clinical course. Initially, 3 mg of lusutrombopag was administered each day from Day 1
to Day 5. The platelet count increased to 98,000/uL on Day 5, so the administration was discontinued.
As a second treatment, the administration of lusutrombopag was restarted from Day 60 to Day 66.

TACE: transcatheter arterial chemoembolization, RFA: percutaneous radiofrequency ablation

is portal thrombus. In our case, the serum values of FDP, a
biomarker of deep vein thrombosis, were within the normal
range after retreatment with lusutrombopag, and portal
thrombus was not detected by dynamic CT after RFA. In the
previously noted phase 3 trial, the frequency of portal
thrombus did not differ between the lusutrombopag at 3 mg
a day group and the placebo group (2.1% in both). How-
ever, in a phase 2 trial, the frequency of portal thrombus
was 8.7% in the cohort given lusutrombopag at 4 mg once a
day. Therefore, lusutrombopag must be discontinued in or-

der to prevent portal thrombus when the platelet count ex-
ceeds the criterion for discontinuation (50,000/uL) within 5
days after beginning administration.

The efficacy and safety of repeated administration of
lusutrombopag have not been clearly elucidated. However,
another TPO-receptor antagonist, eltrombopag, has been re-
ported to be generally well-tolerated in patients with chronic
ITP, and the safety was consistent (11-13). In addition,
Bussel et al. showed that repeated administration of eltrom-
bopag maintained its efficacy in increasing the platelet count
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Figure 3. A: Arterial phase of dynamic CT imaging. The ar-
rowheads show HCC recurrence in the fifth segment of the
liver. B: Arterial phase of dynamic CT imaging. The arrow-
heads show the area of ablation by RFA. HCC: hepatocellular
carcinoma, RFA: percutaneous radiofrequency ablation

in patients with ITP, and adverse events such as headache
were minimal (14). However, findings concerning the re-
peated administration of TPO receptor agonists in patients
with CLD have not been reported. In the present patient, the
rate of platelet increase after the first administration of lusu-
trombopag seemed to differ from that after the second ad-
ministration. This difference might have been due to the
liver function and a decrease in the baseline platelet count
induced by the initial treatment for HCC, rather than a dif-
ference in the platelet response to the administration of lusu-
trombopag. Alternatively, the platelet count response might
have occurred later than expected after the second admini-
stration of the drug. Additional studies of the repeated ad-
ministration of lusutrombopag are needed to ensure the effi-
cacy and safety in patients with CLD and thrombocytopenia.

In conclusion, lusutrombopag may be a useful drug for
CLD patients with thrombocytopenia to avoid platelet trans-
fusion in those undergoing two or more planned invasive
procedures.
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