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Two Cases of Intraabdominal Bleeding Caused by
Hepatocellular Carcinoma Rupture Soon after the Initiation
of Chemotherapy with Lenvatinib

Aya Sato, Yukinori Imai, Hiroshi Uchiya, Yoshihito Uchida, Manabu Nakazawa,
Kayoko Sugawara, Nobuaki Nakayama and Satoshi Mochida

Abstract:

We herein report two patients with hepatocellular carcinoma (HCC) who exhibited intraabdominal bleeding
caused by tumor rupture soon after lenvatinib initiation. A hypervascular nodule was present in the lateral
segment manifesting extrahepatic protrusion in an 81-year-old-man and in the caudate lobe, which was com-
pletely occupied by the tumor, in an 83-year-old-man. Both patients were given lenvatinib, and epigastralgia
occurred suddenly three and five days later. Computed tomography revealed high-attenuation areas suggesting
bleeding around the left and caudate lobes. Considering the strong antiangiogenic effects by lenvatinib, tran-
scatheter arterial embolization should be performed before lenvatinib initiation in patients with subcapsular

HCC.
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Introduction

Lenvatinib is a multikinase inhibitor that acts on intracel-
lular signals derived from vascular endothelial growth factor
(VEGF) receptors 1-3, fibroblast growth factor (FGF) recep-
tors 1-4, platelet-derived growth factor (PDGF) receptors, re-
ceptor for stem cell factor (c-KIT), and the rearranged dur-
ing transfection (RET) proto-oncogene (1). The REFLECT
trial, a global randomized phase 3 trial, revealed the non-
inferiority of lenvatinib relative to sorafenib in terms of the
overall survival rate (OSR) in patients with unresectable he-
patocellular carcinoma (HCC) who had received either of
these molecular-targeted agents as a first-line treatment (2).
The trial also showed that the objective response rate (ORR)
was higher among patients receiving lenvatinib than among
those receiving sorafenib when the therapeutic efficacies
were evaluated based on a masked independent contrast-
enhanced computed tomography (CT) image review per-
formed according to the modified Response Evaluation Cri-
teria in Solid Tumors (mMRECIST) (40.6% vs. 12.4%) (3).

Excellent early therapeutic efficacies were also obtained in
patients receiving lenvatinib in clinical practice (4, 5); the
ORR based on contrast-enhanced CT images obtained be-
tween 4 and 8 weeks after the initiation of lenvatinib was
48.1% according to mRECIST in patients with unresectable
HCC at our institute (5). In addition, early tumor shrinkage
and/or necrotic lesions in tumors were reportedly seen fre-
quently after lenvatinib initiation (5-8). These observations
suggest that HCC rupture may occur in patients with hyper-
vascular HCC if the HCC nodules are located adjacent to
the liver surface.

We herein report two patients with unresectable HCC who
exhibited intraabdominal bleeding as a result of HCC rup-
ture soon after the initiation of lenvatinib chemotherapy.

Case Reports

Case 1

An 81-year-old man with cirrhosis caused by alcohol in-
take was diagnosed with Barcelona Clinic Liver Cancer
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Figure 1. Contrast-enhanced computed tomography image
of Case 1 obtained four weeks before chemotherapy with len-
vatinib. A large hypervascular tumor with a maximal diameter
of 86 mm and extrahepatic protrusion is visible in the lateral
segments of the liver. Intraabdominal lymph node metastases

(arrow) are also visible.

(BCLC) stage C HCC. CT revealed a large hypervascular
tumor with a maximal diameter of 86 mm in the lateral seg-
ments of the liver accompanied by metastasis to the intraab-
dominal lymph nodes. As shown in Fig. 1, the tumor pro-
truded beyond the surface of the liver parenchyma.

Blood examinations showed a hemoglobin concentration
of 12.5 g/dL, serum levels of albumin and total bilirubin of
4.3 g/dL and 0.6 mg/dL, respectively, and a prothrombin
time of 59% relative to the control value, which corre-
sponded to an international normalization ratio (INR) of
1.36. The serum o-fetoprotein (AFP) and des-y-
carboxyprothrombin levels were 66.5 ng/mL and 247,445
mAU/mL, respectively. The extent of liver damage accord-
ing to the Child-Pugh score was class A (5), and the modi-
fied albumin-bilirubin (mALBI) was classified as grade 1
(Table).

He had been given medication for diabetes mellitus, hy-
pertension and hyperlipidemia and administered apixaban to
prevent blood clot formation because of atrial fibrillation.
He was also being treated with lenvatinib at a daily dose of
8 mg as chemotherapy for HCC based on his body weight
of 56.6 kg.

Three days later, he experienced sudden-onset epigastral-
gia. Blood examinations revealed decreased hemoglobin lev-
els of 11.9 g/dL. CT demonstrated high-attenuation areas
around the left lobe of the liver, indicating intraabdominal
bleeding as a result of HCC rupture (Fig. 2). Lenvatinib ad-
ministration was discontinued, and transcatheter arterial em-
bolization (TAE) for ruptured HCC was performed seven
days after the discontinuation. Although hepatic arteriogra-
phy revealed no extravasation of the contrast medium from
ruptured HCC, lateral subsegmental artery embolization was
done with porous gelatin particles. Chemotherapy with len-
vatinib was initiated again six weeks after the TAE proce-
dure following the confirmation of increased hemoglobin

Table. Blood Examination Results of Cirrhotic
Patients with Hepatocellular Carcinoma at Baseline
of Lenvatinib Administration.

Casel Case?2
WBC 5,280 4,100 /mm?
RBC 3.78x10* 4.13x10* /mm3
Hemoglobin 12.5 13.4 g/dL
Hematocrit 37.0 39.5 %
Platelets 16.9x10* 14.8x10* /mm3
AST 68 92 U/L
ALT 20 53 U/L
LDH 260 191 U/L
GGT 37 34 U/L
ALP 247 432 U/L
Total bilirubin 0.6 0.7 mg/dL
BUN 19.1 17.0 mg/dL
Creatinine 0.86 0.82 mg/dL
Na 143 143 mEq/L
K 3.7 4.2 mEq/L
Cl 105 109 mEq/L
CRP 0.28 0.14 mg/dL
Ammonia 38 56 pg/dL
TP 7.2 7.5 g/dL
Alb 43 3.5 g/dL
PT (%) 59 87 %
INR 1.36 1.08
AFP 66.5 19.1 ng/mL
DCP 247,445 103 mAU/mL
HBs-antigen <0.04 <0.04 TU/mL
Anti-HCV 0.04 13.60 S/CO
RBC: red blood cells, AST: aspartate transaminase, ALT: ala-
nine transaminase, LDH: lactate dehydrogenase, GGT:

7-glutamyl transpeptidase ALP: alkaline phosphatase, BUN:
blood urea nitrogen, CRP: C-reactive protein, TP: total protein,
PT: prothrombin time, INR: international normalized ratio,
AFP: o-fetoprotein, DCP: des-y-carboxyprothrombin, HB: hep-
atitis B, HCV: hepatitis C virus

levels. CT images obtained 7 weeks later revealed decreased
diameters of the lesions that were enhanced in the arterial
phase, so the therapeutic efficacy of lenvatinib was diag-
nosed as partial response (PR) according to the mRECIST.

Case 2

An 83-year-old man with cirrhosis caused by hepatitis C
virus infection was diagnosed as having HCC 6 years previ-
ously. He received radiofrequency ablation therapy twice
followed by transcatheter arterial chemoembolization
(TACE) for a total of 11 times, but the therapeutic efficacies
were insufficient following the 10th and 11th TACE proce-
dures. Consequently, he was diagnosed with HCC that was
refractory to TACE. CT demonstrated a hypervascular tumor
with a maximal diameter of 31 mm in the caudate lobe,
which was completely occupied by the tumor (Fig. 3a).
Small contrast-enhanced lesions, indicating the intrahepatic
metastasis of HCC from the HCC in the caudate lobe, were
also seen in the left and right lobes of the liver (Fig. 3b, c).
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Figure 2. Computed tomography (CT) images of Case 1 obtained three days after lenvatinib initia-
tion. a) A nonenhanced CT image shows a high-attenuation area around the tumor, indicating a he-
matoma caused by hepatocellular carcinoma rupture (arrow). b) A contrast-enhanced CT image

shows the pooling of contrast medium in the tumor.

Figure 3. Contrast-enhanced computed tomography images of Case 2 obtained seven weeks before
chemotherapy with lenvatinib. a) A hypervascular tumor with a maximal diameter of 31 mm is visible
in the caudate lobe, which is almost completely occupied by the tumor with almost no normal liver
parenchyma present around the tumor. b, ¢) Small, contrast-enhanced lesions indicating intrahepatic

metastases are visible in both the left and right lobes (arrows).

The serum levels of albumin and total bilirubin were 3.5 g/
dL and 0.7 mg/dL, respectively, and the prothrombin time
was 87% relative to the control values, corresponding to an
INR of 1.09. The extent of liver damage according to the
Child-Pugh score was class A (6), and mALBI was classi-
fied as grade 2a. The serum AFP and des-y-
carboxyprothrombin levels were 19.1 ng/mL and 103 mAU/
mL, respectively (Table).

He had been given medication for hypertension. He re-
ceived lenvatinib at a daily dose of 12 mg based on his
body weight of 64.5 kg, and epigastralgia occurred suddenly
5 days after the initiation of treatment. CT revealed high-
attenuation areas around the caudate lobe, and the attenu-
ation values in the HCC nodule were lower than those ob-
served at baseline, indicating intraabdominal bleeding as a
result of the rupture of the necrotic HCC (Fig. 4). Chemo-
therapy with lenvatinib, however, was continued, since the
extent of the reduction in hemoglobin levels was minimal.
CT performed four weeks after lenvatinib initiation revealed
that the contrast-enhanced areas were absent in the caudate
lobe, with no notable increase in hematoma volume, so the
therapeutic efficacy of lenvatinib for the ruptured tumor was
deemed a complete response (CR) according to the mRE-

CIST. However, contrast-enhanced lesions developed around
a high-attenuation area, indicating lipiodol deposition after
the prior TACE procedures, in the anterior-superior segment
of the liver (Fig. 5).

Discussion

Intraabdominal bleeding following spontaneous tumor
rupture has been shown to occur in 2.3% to 26% of patients
with HCC (9). HCC rupture is a potentially life-threatening
event and responsible for the death of 2.3% of HCC patients
in Japan (10). The mechanisms involved in spontaneous
HCC rupture have not been elucidated, although several hy-
potheses have been proposed, such as the vascular injury hy-
pothesis, the venous congestion hypothesis, and the small
room hypothesis (9, 11). HCC rupture has been observed
relatively frequently in patients with large HCC nodules
and/or HCC nodules with extrahepatic protrusion (9, 12).
The locations of tumors have also been associated with
HCC rupture; in a case control study, Li et al. reported that
HCC rupture occurred more frequently for HCC nodules lo-
cated in segments II, III, and VI than for those located in
other segments (13). Hypervascular HCC located in the cau-
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Figure 4. Computed tomography (CT) images of Case 2 obtained five days after lenvatinib initia-

tion. a) A nonenhanced CT image shows a high-attenuation area around the caudate lobe, indicating

a hematoma caused by hepatocellular carcinoma rupture (arrow). b) A contrast-enhanced CT image

shows a necrotic area in the HCC nodule in the caudate lobe.

Figure 5. Contrast-enhanced computed tomography images of Case 2 obtained four weeks after
lenvatinib initiation. a) No enhanced areas are visible in the caudate lobe. b) The hematoma has not
increased in volume compared with the results obtained five days after lenvatinib initiation (arrow).

¢) Hypervascular lesions (arrow) are visible around a high attenuation area, indicating lipiodol depo-

sition after the prior TACE procedures, in the anterior-superior segment.

date lobe as well as in segments II, III, and VI may be at
risk for rupture during tumor growth, since the normal liver
parenchyma surrounding HCC in the caudate lobe is thinner
than that around HCC in other segments. Furthermore, tu-
mor necrosis and/or vascular injuries following TACE proce-
dures have been shown to act as triggers for HCC rup-
ture (14, 15).

Rombola et al. reported a patient who experienced HCC
rupture during chemotherapy with sorafenib (16). Sorafenib
is an inhibitor of intracellular signals derived from VEGF
receptors that inhibits the regeneration of damaged vascular
endothelial cells, potentially leading to hemorrhaging. Simi-
lar to sorafenib, lenvatinib is also a multikinase inhibitor,
but the antiangiogenic effects of lenvatinib have been shown
to be more powerful than those produced by sorafenib ac-
cording to the REFLECT trial (2), and the ORRs as evalu-
ated according to mRECIST at between 4 and 8 weeks after
lenvatinib initiation were 75.0%, 63.2%, and 21.7% in pa-
tients with BCLC stage A, stage B, and stage C HCC, re-
spectively, in our previous study (5). In addition, Kuzuya et
al. reported that the ORR at 2 weeks after lenvatinib initia-
tion was 57.5% according to mRECIST, and early tumor

shrinkage and/or tumor necrosis were frequently observed in
these patients (8). These observations prompted us to be
alert for the possibility of HCC rupture in patients receiving
lenvatinib.

According to a phase 2 trial for lenvatinib, HCC rupture
occurred in 1 patient within 30 days after the discontinu-
ation of chemotherapy with lenvatinib (17). In contrast, in
the REFLECT trial, cerebral hemorrhaging occurred in 3 of
462 patients (0.6%) during lenvatinib administration, despite
the absence of HCC rupture in these patients (2). In clinical
practice, following the approval of lenvatinib in Japan, Ishi-
hara et al. reported a patient with HCC who developed in-
tratumoral hemorrhaging at 12 days after the initiation of
lenvatinib (18). In the presently reported study, however, in-
traabdominal hemorrhaging caused by HCC rupture oc-
curred earlier after the initiation of lenvatinib: Case 1 devel-
oped hemorrhaging at 3 days after lenvatinib initiation, and
Case 2 developed hemorrhaging at 5 days after lenvatinib
initiation. In both patients, the hypervascular HCC nodules
were located near the liver surface; indeed, the HCC nodule
exhibited extrahepatic protrusion in Case 1, and the nodule
was located in the caudate lobe in Case 2. These shapes and
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locations of hypervascular HCC might have been responsi-
ble for the development of intraabdominal bleeding as a re-
sult of HCC rupture within seven days after lenvatinib initia-
tion.

In conclusion, careful attention should be paid to HCC
nodules located near the liver surface, such as those with ex-
trahepatic protrusion and/or those in the caudate lobe, when
chemotherapy using lenvatinib is performed. TAE prior to
lenvatinib initiation merits consideration in these patients.
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