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Abstract:

Management of advanced, unresectable hepatocellular carcinoma patients largely rely upon systemic
therapy. Considering poor tolerability of sorafenib and promising role of mTOR inhibitors, everolimus could be
a potential therapeutic option. A 65 year old, female patient was diagnosed with advanced hepatocellular
carcinoma, ineligible to surgery or transplant. Therapy was started with sorafenib but withdrawn due to
dermal toxicity. The patient was switched to everolimus which was continued for 17 months. Everolimus was
well tolerated and inhibited the disease progression effectively. At follow up patient demonstrated stable
disease with no increase in number or size of the cancerous nodules since diagnosis.
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Introduction

Liver cancer is the second most common cause
of cancer related mortalities with very poor
prognosis (mortality to incidence ratio of 0.95) and
approximately 746,000 deaths, as reported in
GLOBOCON 2012 [1]. Hepatocellular carcinoma
(HCC) is asymptomatic in early stages, and almost
85% of patients are diagnosed at intermediate or
advanced stage. Patients with advanced HCC are
either ineligible to, or have poor prognosis and
risk of recurrence with conventional care. Even for
patients undergoing surgical resection, recurrence
rates may be as high as 50% after 2 years and
76% by 10 years [2].

The increased overall survival by sorafenib in phase
Il advanced HCC study provided a new therapeutic
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option as well as stimulated research to unfold new
signalling pathways involved in HCC. Consequently,
sorafenib got approved as the first systemic agent
for advanced HCC. However, poor tolerability and
response confine the application of sorafenib in
advance HCC management [3].

PIBK/AKT/mTOR signalling pathway has a vital
role in cell proliferation, migration, survival and
angiogenesis and can prove to be an encouraging
target. Dysregulation in mTOR signalling pathway
is evidently associated with 48% of HCC as well
as poor prognosis. Everolimus, the mTOR inhibitor
has been reported to improve the overall survival
in metastatic renal carcinoma and subependymal
giant cell astrocytoma. Even clinical data from HCC
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patients showed that everolimus was well tolerated,
with moderate antitumor efficacy in HCC patients
[4].

Everolimus is the orally active mTOR inhibitor
approved in anticancer applications and could be a
potential option for advanced HCC treatment [3,5].
Here we report a case of successful cessation of
advanced, unresectable HCC progression with the
continued therapy of everolimus.

Case Report

In December 2010, a 65 year old female
presented with a 3 weeks history of abdominal
pain in right hypochondriac region and loss of
appetite. The patient had no prior or family history
of any malignancy. There was no history of smoking,
alcohol consumption or blood transfusion. Patient
had a history of bronchial asthma. On physical
examination, the conjunctiva was pale, sclera was not
icteric and no lymphadenopathy was detectable in
axillary and inguinal regions. Lungs were clear, and
there was no abnormal heart sounds on auscultation.
Per abdomen examination revealed a soft abdomen
with mild tenderness in right hypochondriac region.
Initial ultrasound showed mild hepatomegaly with
multiple well defined heterogenous hyperechoic

solid mass lesions with tiny cystic areas within and

hypoechoic peripheral rim around it. The largest
lesion noted was of 7.5 x 5.5 cm in antero-inferior
segment of right lobe suggestive of multiple liver
metastases. The ultrasound findings were confirmed
with CECT abdomen which revealed hepatomegaly
with multiple, varying size, hypodense, mildly
enhancing lesions in both lobes of liver, largest in
the inferior part of right lobe, measuring 8.6 x 6.0
cm suggesting possibility of multiple metastases
from occult primary cancer. Portal vein was normal

[Fig.1].

Laboratory data demonstrated anemia, normal
liver function tests and no evidence of past or
existing hepatitis B, hepatitis C or HIV infection.
No abnormality was detected in chest X-ray. Alfa
fetoprotein (AFP), carcinoembryonic antigen (CEA)
and B-HCG levels were normal. Table 1 provides
the values of laboratory panel and tumor markers
conducted at the time of diagnosis. Cytological
examination of the lesionrevealed sheets of aciniand
singly scattered round to polygonal cells displaying
mild anisokaryosis with moderate cytoplasm. The
findings were positive for HCC. Patient underwent
CT guided biopsy of the liver mass which showed
liver tissue with a tumor arranged in nests,
sinusoids and trabeculae of malignant hepatocytes
displaying pleomorphism and hyperchromatism
with intranuclear and cytoplasmic vacuolation;

Fig.1: CECT at the time of diagnosis.
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Table 1: Laboratory values at the time of
diagnosis

Parameter Value
Hemoglobin 8.97%

TLC 10.84x10%/mm?
pLT 437x10°/mm?
HBsAg Nonreactive
Anti-HCV Nonreactive
HIV Ag/Ab Nonreactive
Total Bilirubin 0.40 mg/dL
Direct Bilirubin 0.20 mg/dL
Indirect Bilirubin 0.20 mg/dL
SGOT 27 U/L

SGPT 10 U/L
Alkaline phosphatase 48 U/L

AFP 5.37 ng/mlL
CEA 1.37 ng/mlL
B-HCG 3.3 mU/mL
CA19.9 22.7 U/mlL

confirming the diagnosis as grade | HCC. Due to
advanced stage of disease, with Barcelona Clinic
Liver Cancer (BCLC) stage B, Child-Pugh class B and
TNM stage T2NOMO, the patient was considered
inoperable.

In view of unresectable lesions, the patient was
initiated on oral chemotherapy with sorafenib
400 mg twice daily for one month. The patient
could not tolerate sorafenib as she developed skin
rashes, bullous eruptions, hand and foot syndrome,
and it was discontinued. Subsequently, intravenous
chemotherapy was started with adriamycin
50 mg and cisplatin 80 mg (spread over two
days). After 3 cycles of adriamycin and cisplatin
based intravenous chemotherapy, CT abdomen
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demonstrated regression in size and number of
lesions with the largest lesion now measuring 6.3 x
7.4 cm. Chest X-ray at this stage demonstrated two
nodular opacities in right lower zone likely to be
old healed granulomas. Intravenous chemotherapy
was continued for total 6 cycles; however, it resulted
in significant gastrointestinal and bone marrow
toxicity, thus had to be discontinued. CT scan after
6th cycle showed multifocal HCC with no significant
change as compared to previous scan suggesting a
stable disease.

Due to intolerance to IV chemotherapy, oral
chemotherapy was started with capecitabine 1000
mg twice daily (for 2 weeks followed by off for 1
week). After 3 weeks the capecitabine dose was
increased to 2250 mg/day but it failed to elicit
any clinical response in 6 weeks. In July 2011, it
was decided to switch the patient to oral evertor
(everolimus) 10 mg once daily for two months.
After 2 months the dose was reduced to 5 mg once
daily. The patient underwent multiple follow up
CT scans during the entire treatment duration; the
latest CT was performed in October 2012, which
demonstrated stable disease with no increase in
number or size of the cancerous nodules since the
time of diagnosis [Fig.2]. The liver enzymes and the
AFP remained normal throughout the course of the
treatment [Fig. 3,4]. The patient was followed fill
December 2012 and there has been no radiological
or clinical progression of her disease with continued
evertor 5 mg once daily therapy.

Discussion

HCC management is complex due to asymptomatic
nature of disease, presence of underlying conditions
and poor prognosis, especially in advanced stages.
Most of the patients are diagnosed in intermediate
or advanced stages where conventional therapies
not only have restricted application but also have
poor outcome. Therefore, sorafenib, the first FDA-
approved systemic therapy is treatment of choice
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Fig.2: CECT after treatment with Everolimus.
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Fig.3: Liver Enzymes during treatment with
Everolimus.

for advanced HCC ineligible to surgical resection
or liver transplantation. However, sorafenib have
an alarming safety profile and might have poor
response in some patients [6].

Fatigue (54%), dermal toxicity (45%), and
hypophosphatemia (36%) were the most frequent
side effects documented with sorafenib in a liver
transplantation HCC study. Moreover, sorafenib was
withdrawn because of intolerance or side-effects
in 36% patients while dose was reduced in 91%
patients on sorafenib therapy [7]. Hand-foot skin
reactions (HFSR) are most common complications of
sorafenib which typically develop in the first few
weeks of therapy. A meta-analysis reported 33.8%
incidence of HFSR in phase Il and lll trials across
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Fig.4: AFP trend during the course of the treatment.

solid tumours with sorafenib. Asian population
appears to be more susceptible to sorafenib toxicity
demonstrating about 40% and 82% incidence of
HFSR in two isolated phase lll trials conducted on
Asian population [2]. Parallel results were obtained
in present case where the sorafenib therapy was
withdrawn due to the occurrence of HFSR.

Laboratory data have implicated the mTOR
signalling pathway to various oncogenic processes,
including cell survival and angiogenesis. Chronic
activation of mTORC1 was found to be associated
with hepatocyte damage and development of HCC
in a mouse model [8]. Moreover, mTOR signalling
was found to be associated with poor prognosis
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in HCC patients [9]. Hence, mTOR inhibition is
an interesting target for anti-cancer therapies.
Serolimus, an mTOR inhibitor demonstrated limited
efficacy in a phase Il trial which evaluated 23
treatment naive patients with advanced HCC. One
patient each had an overall and partial response
while the 8 patients had stable disease [3].

Everolimus, the only oral, mTOR inhibitor has
established efficacy in advanced renal cell
carcinoma, advanced neuroendocrine tumours
and hormone receptor positive/human epidermal
growth factor receptor-2 negative advanced breast
cancer [3]. mTOR inhibition with everolimus, both
in vitro (Human HCC cell lines) and in vivo (murine
xenograft model) was documented to reduce tumor
growth and increase survival. In mouse, everolimus
(5 mg/kg) treatment showed a significant reduction
in tumor growth (1039 mm?3 vs. 2396 mm?; p < 0.05)
as well as increased median overall survival (19
days vs. 16 days, p < 0.05), both compared with
placebo [?]. Encouragingly, everolimus was reported
to have a better safety profile in a phase I/l trial
including 28 patients with advanced HCC. 10 mg/
day everolimus was well tolerated and no dose-
limiting toxicities were experienced [3]. A phase |
study which experimented with both daily (n=21)
and weekly (n=18) dosing schedule of everolimus,
concluded that 7.5 mg/day of everolimus is
maximum tolerable dose however, we started with
10 mg/day and down titrated to 5 mg/day post 2
months. In that study, one patient exhibited partial
response and 21 patients had stable disease (daily
dose, 71%; weekly dose, 44%). Median overall
survival was 7.7 months (95% CI, 2.1-13.3 months,
with daily dose) and 5.7 months (95% CI, 0-12.3
months, with weekly dose) [3].

Considering growing line of evidences supporting
use of everolimus in HCC, everolimus for Liver
Cancer Evaluation (EVOLVE-1), a phase Il study
was conducted in patients with advanced HCC and
unresponsive or intolerant to sorafenib treatment.
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Completed in February 2014, the EVOLVE-1
concluded that everolimus did not improve overall
survival in study population. Median overall survival
with everolimus and placebo was 7.56 and 7.33
months, respectively (HR 1.05; 95% Cl 0.86-1.27;
P = 0.675). Anemia (7.8%), asthenia (7.8%),
anorexia (6.1%), and increase or reappearance
of hepatitis B virus (6.1%) were the most common
grade 3/4 adverse reactions reported with
everolimus [10]. However, in our case the patient
tolerated everolimus well which inhibited the disease
progression effectively. Till December 2012, there
has been no radiological or clinical progression of
her disease while she was still on evertor 5 mg/day.

Conclusion

This is the first reported case from India where
we used everolimus for 17 months in patient with
advanced, unresectable HCC. Everolimus therapy
was started in our patient since she could not
tolerate sorafenib and IV chemotherapy while
oral capecitabine was ineffective. Last follow up
assessment with CT scans show a stable disease
as per modified WHO criteria. Evidences though
favour everolimus use in HCC, lack unanimity across
clinical studies. More clinical case reports can help
guide the evolving use of everolimus in advanced

HCC.
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