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carcinoma with bevacizumab and sorafenib

Christina Wich, Abbas Agaimy, Deike Strobel, Thadddus Till Wissniowski, Arndt Hartmann, Matthias Ocker

Christina Wich, Deike Strobel, Thaddaus Till Wissniowski,
Matthias Ocker, Department of Medicine I, University Hospi-
tal Erlangen, Ulmenweg 18, 91054 Erlangen, Germany

Abbas Agaimy, Arndt Hartmann, Department of Pathology,
University Hospital Erlangen, Krankenhausstr. 12, 91054 Erlan-
gen, Germany

Matthias Ocker, Institute for Surgical Research, Philipps Uni-
versity Marburg, Baldingerstrasse, 35033 Marburg, Germany
Author contributions: Wich C and Agaimy A contributed
equally to this work; Wich C, Agaimy A, Strobel D, Wissnio-
wski TT, Hartmann A and Ocker M performed the research;
Wich C and Ocker M analyzed the data and wrote the paper.
Correspondence to: Christina Wich, MD, Department of
Medicine I, University Hospital Erlangen, Ulmenweg 18, 91054
Erlangen, Germany. christina.wich@uk-erlangen.de

Telephone: +49-9131-8535000 Fax: +49-9131-8535209
Received: January 14,2010 Revised: March 15, 2010
Accepted: March 22, 2010

Published online: July 28, 2010

Abstract

The overall survival for patients with advanced hepa-
tocellular carcinoma (HCC) is still limited. Although
the multi-kinase inhibitor sorafenib has recently been
approved for this disease, response rates are still low
and patients often face dose-limiting toxicities which
lead to a reduction in prognosis and treatment suc-
cess. We here report a patient with metastasized HCC
who shows a sustained response for more than 30 mo
to sorafenib therapy after failure of a first line therapy
with gemcitabine, oxaliplatin and bevacizumab.
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INTRODUCTION

Hepatocellular carcinoma (HCC) belongs to the most
common malignancies worldwide and shows a rising
incidence in Western countries due to high prevalence
of chronic viral hepatitis, alcoholic liver damage and
metabolic disorders associated with fatty liver degenera-
tion! . Surgical and loco-regional approaches provide
satisfying results for patient with early stage HCC, while
advanced diseases with underlying cirrhosis have an un-
favourable prognosism.

Angiogenesis and neo-vascularization are considered
“hallmarks” of malignant tumors and several strategies
have been established to interfere with the underlying
signalling cascade, e.g. the anti-vascular endothelial
growth factor (VEGF) antibody bevacizumab or the
small molecule tyrosine kinase inhibitor sorafenib. HCC
represents a highly vascularised tumor!” and various
anti-angiogenic treatment strategies have therefore been
applied to this disease”. So far, only the multi-kinase in-
hibitor sorafenib provided a significant patient benefit in
this setting and has therefore been approved as the first-
line therapy for advanced HCC in patients with good
metabolic liver capacity (Child-Pugh AP, Although
sorafenib showed a good tolerability in the study popula-
tions, most patients in clinical practice suffer from un-
detlying liver cirrhosis with impaired metabolic function
and experience dose-limiting toxicities with the need to

reduce the overall dose of sorafenib subsequently“(“.
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We herein report a case of advanced metastatic HCC
which was treated with a reduced dose of sorafenib for
more than 30 mo after failure of a first-line therapy with
gemcitabine, oxaliplatine and bevacizumab and intermit-
tent radiation therapy.

CASE REPORT

In January 2007, a 56-year-old man presented in our hos-
pital for clinical diagnosis of elevated liver enzymes with
suspicion of ethyltoxic liver cirrhosis due to regular alco-
hol consumption of 60-80 g/d. Blood tests and ultrasonic
investigation confirmed liver cirrhosis of Child-Pugh B
(scote 7) with elevated bilirubin (2.3 mg/dL) and acquired
coagulation deficiency (INT 1.39). Ascites or hepatic
encephalopathy were not present. Other aetiologies, e.g
chronic viral or autoimmune hepatitis, haemochromatosis
or au-antitrypsin deficiency were excluded by correspond-
ing blood tests. Moreover, multilocular (7 = 6), extended
lesions (diameter > 1 cm) were detected by contrast en-
hanced ultrasound and magnetic resonance imaging scan
(largest lesions in segments II: 1.2 cm X 1.5 cm; Va:
49 cm X 3.7 cm X 5.6 cm; VII: 1.9 cm X 2.9 cm). Portal
vein thrombosis or invasion were not identified. High lev-
els of a-fetoprotein (1900 ng/mL) substantiated the diag-
nosis of HCC according to AASLD guidelines“’m. Biopsy
proved a well differentiated HCC (Figure 1).

For treatment of multifocal HCC, based on AASL.D
practice guidelines, neither systemic chemotherapy nor
therapy options for a better overall survival were estab-
lished in spring 2007. Locoregional methods like high fre-
quency thermotherapy (HFT'T) or radiofrequency abla-
tion as well as transarterial chemoembolization could not
be applied in this patient due to the multifocal disease”.
It was not possible to perform selective internal radio-
therapy (SIRT) representing an experimental therapy op-
tion in multilocular hepatic cancer'”. Extrahepatic tumor
manifestation was detected by positron emission tomog-
raphy/computed tomography (CT) presenting a single
thoracic metastasis of the 2nd rib at the right side of
8.8 cm X 7.7 cm. Consequently, SIRT was not performed.
No histological analysis of this lesion was obtained as os-
seous metastases are typical extrahepatic manifestations
of advanced HCC"*'", According to the Barcelona Clinic
Liver Cancer staging system, our patient was classified as
stage C (advanced stage) with good ECOG performance
(status 1-2)"". We therefore considered the patient for
new agents or randomized controlled trials'”.

Off-label use of systemic drug therapy seemed to
offer the best option to sustain this patient at this time.
A review of the literature available in January 2007 dis-
closed a phase II trial with moderate response rates in
palliative HCC treatment by a combination of gemcitabi-
ne, oxaliplatin (GemOx) and the angiogenesis inhibitor
bevacizumab'"”. After informed consent of the patient,
an individualized chemotherapy with this regimen was
started in May 2007. The patient received 10 mg/kg
bevacizumab on day 1 together with 1000 mg/m’ gem-
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citabine followed by oxaliplatin at 85 mg/ m’ on day 2.
First staging was petformed after four cycles (14 d/cycle)
resulting in a moderate tumor progression on thoracic
CT scan and ultrasound but showed a good overall toler-
ability and stable primary tumors in the liver. Therapy
was continued based on a good overall tolerability, the
strong wish of the patient for continuing and the fact
that no other therapy option was available at this time.
The ongoing systemic chemotherapy induced a modet-
ate pancytopenia, slight renal dysfunction and weight loss
(8 kg in 8 mo). Yet, discontinuation of the therapy regi-
men was not necessary until 2nd staging in September
2007. Here, further progression of the thoracic metas-
tasis with stable disease of hepatic lesions was demon-
strated by CT and ultrasound scans (Figure 2).

At this time, a significant benefit for advanced HCC
was proven in a randomized controlled phase Il trial using
the novel raf-kinase inhibitor sorafenib as a single agent[g]
which lead to the approval of sorafenib for the first-line
therapy of advanced HCC in December 2008, Treatment
was started in October 2007 with the recommended dose
of 800 mg/d. Known side effects (e.g, diarthea, hand-foot-
reaction, oral ulceration) developed during the first 2 wk
of treatment and were handled symptomatically (e.g.
loperamide, oily creams, mucositis solutions) and with a
concomitant dose-reduction of sorafenib to 400 mg/d.
Staging after 12 mo revealed an extraordinary regression
of both hepatic and thoracic tumor masses (Figure 3). To
avoid potential tumor progression by drug resistance, the
patient underwent local radiation of the osseous metas-
tases with a total of 66 Gy in November 2008. In March
2009 and 18 mo after initiation of sorafenib therapy, a
single remaining calcifying lesion of hepatic segment IV
a was ablated by ultrasound-controlled HFTT (Figure 4).
Facial and cleavage erythema, dry cough and hoarseness
remained under continued sorafenib therapy, but were at a
tolerable level. Liver function was stabilized at Child-Pugh
A after treatment of a temporarily acquired coagulation
deficiency with vitamin K. Now, 36 mo after first diagnosis
of advanced HCC, the patient still consults our outpatient
ward for regular surveillance in excellent general condition.

Histological aspects

Histological examination of both the primary biopsy and
the biopsy material following treatment revealed essen-
tially similar findings (Figure 1). The liver parenchyma
showed micronodular cirrhosis with moderate steatosis
without significant necroinflammatory activity. The tu-
mor was composed of large polyhedral tumor cells with
centrally located vesicular nuclei and prominent nuclei,
arranged in trabeculae and pseudo-acinar structures.
The cytoplasm was eosinophilic to pale or clear. Im-
munohistochemistry revealed a prominent vascularisa-
tion. In addition, tumor cells at the periphery expressed
the VEGFR1, but were negative for VEGFR2/3. The
proliferative index (Ki67) was well below 5%. The cyto-
logical features were consistent with a well differentiated
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Figure 1 Baseline radiologic and pathologic assessment of the patient in late 2006 before initiation of therapy. A: Initial magnetic resonance imaging (MRI)
scan revealing multiple hepatocellular carcinoma (HCC) nodules; B: Regenerative nodule (lower right) juxtaposed to well circumscribed HCC (upper left) separated
by a fibrous septum with a sparse lymphocytic infiltrate (magnification, x 100); C: Representative high power magnification of the HCC showed large tumor cells with
occasional vacuoles and microvesicular fatty degeneration of hepatocytes (magnification, x 200); D: Abnormally increased microvessel density within the HCC as
demonstrated by CD34 immunohistochemistry (magnification, x 200); E: Tumor cells express VEGFR1 at the tumor front (right) contrasting with weak expression
towards to the tumor centre (left; magnification, x 200).

Figure 3 Computed tomography scans of liver (A) and thorax (B) taken in
September 2008, 12 mo after initiation of sorafenib therapy showing a dra-

Figure 2 Radiologic assessment of the primary liver tumors and the tho- . . ; . .
matic regression of previously described tumor lesions.

racic metastasis before initiation of sorafenib therapy in September 2007. A:
Multiple hepatocellular carcinoma lesions (maximum diameter 6 cm) in computed
tomography scan of the liver; B: Thoracic metastasis of the 2nd rib (maximum

diameter 8.00 cm x 9.19 cm). DISCUSSION
We here report the extraordinary success in treating meta-
HCC in a background of cirrhosis. static HCC by a sequential therapy with gemcitabine,
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Figure 4 Magnetic resonance imaging scans of the liver in spring 2009, 18 mo after initiation of sorafenib therapy (A, B) and the contrast-enhanced ultrasound
investigation of a single calcifying lesion of segment IVa before (C) and after (D) ablation by ultrasound controlled high frequency thermotherapy in spring 2009.
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Figure 5 Schematic course of the disease from diagnosis in early 2007 until
late 2009 indicating the time points of therapy and staging examinations.
Representative examples are shown in Figures 1 to 4 as indicated here. HFTT:
High frequency thermotherapy.

oxaliplatin, bevacizumab, internal radiation and treatment
with the novel multi-kinase inhibitor sorafenib in a single
patient with a survival time of more than 40 mo since the
initial time of diagnosis and more than 30 mo since begin-
ning sorafenib therapy (Figure 5).

Although sorafenib was established as first-line thera-
py for advanced HCC and approximately 70% of patients
showed a stable disease in the initial trials™” the overall re-
sponse rate is below 3% and it does not therefore provide
a significant survival benefit compared to other recently
established experimental therapiesm. Interestingly, the
initial report on GemOx and bevacizumab in advanced
HCC showed an overall response rate of 20% as well as
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progression free survival and overall survival rates com-
parable to the SHARP trial”>", The tumor of our patient
was well differentiated which indicates a good metabolic
and detoxifying capacity of the tumor cells. In addition,
the proliferation index was below 5% which indicates
that drugs with a strong S-phase effect like pyrimidine-
analogues are ineffective in this case.

Several recent studies highlighted the importance of
anti-angiogenesis in HCC™. As angiogenesis-inhibitory
effects represent the main mechanisms of action for both
sorafenib and bevacizumab, additive effects are therefore
conceivable. This concept has been proven successfully
by Azad ef ol in a phase I trial with advanced solid tu-
mors and in a phase II trial in epithelial ovarian cancer”",
although enhanced toxicities were observed. In contrast
to this study where both agents were applied simultane-
ously, we used a sequential approach of GemOx and be-
vacizumab before applying sorafenib, which may explain
the good tolerability of this regime in our case. We started
sorafenib therapy 26 d after the last application of beva-
cizumab, which is still in the range of bevacizumab’s half-
life in humans (approx 20 d, range 11-50 d)***,

Preclinical data suggest that radiation therapy amelio-
rates the effect of anti-angiogenic therapeutics in rectal
cancer, non-small cell lung cancer or malignant gliomam]
Several mechanisms are discussed for this effect, e.g in-
creasing vascular permeability with improved delivery of
cytotoxic agents to the tumor, and further investigations on
determining the optimal biological dose as well as drug se-
quencing are therefore urgently needed. Yet, several studies
showed that radiation therapy can sensitize humér;{umors,

including HCC, for sequential sorafenib therapy ™~ .
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Our patient experienced a rapid need for dose reduc-
tion of sorafenib which was accompanied by a good
response of the tumor lesions. As dose reductions for
sorafenib are usually not associated with the here ob-
served rapid response, we conclude that the combination
therapy and not sorafenib monotherapy is responsible for
the observed therapeutic effect.

Based on these findings from the literature and our
own experience, we assume that the sequential therapy
with bevacizumab and sorafenib inhibits angiogenetic
signalling pathways from both upstream at the receptor
level and downstream at the level of signalling kinases
and that this dual effect is further supported by the influ-
ence of radiation therapy. This strategy should therefore
be validated in a larger series of patients with advanced
HCC and other solid malignancies.
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