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Protracted Course of Relapsing-Remitting Fibrolamellar
Hepatocellular Carcinoma in an Adolescent

Ankit Rao®®, Syed Nadir Abbas?, Yuk Ting Ma?, Pankaj Punia?®

Abstract

Hepatocellular carcinoma (HCC) is a global healthcare problem
commonest in males with hepatic cirrhosis or hepatitis B virus in-
fection. Fibrolamellar HCC is a subtype seen mainly in younger pa-
tients without conventional risk factors and perhaps has a somewhat
more favorable prognosis than typical HCC. Here we report a case
of fibrolamellar HCC presenting in an adolescent with a prolonged,
relapsing-remitting course characterized by prolonged exposure to
sorafenib including in the adjuvant context, use of adjuvant doxoru-
bicin chemotherapy, resection of multiple metachronous pulmonary
metastases and dramatic response to radiotherapy delivered as tomo-
therapy to her metastatic hilar lymphadenopathy. We speculate on the
possible synergistic interactions between radiotherapy and her anti-
angiogenic therapy and on what systemic treatment options might be
open to her in the future including further targeted therapy and also
immunotherapy including immune checkpoint blockade such as anti-
CTLA4 and PD-1.
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Introduction

Hepatocellular carcinoma (HCC) is the commonest primary
epithelial neoplasm of the liver originating from hepatocytes.
The majority of patients are males in late middle age with pre-
disposing hepatic cirrhosis (of varying etiology) or chronic
hepatitis B virus infection. Although a global challenge for
healthcare being the fifth most common cancer worldwide,
the majority of the burden of HCC falls on developing nations
where endemic hepatitis B virus infection and aflatoxin expo-
sure rather than hepatitis C virus and alcoholism drive most
cases [1].
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HCC in childhood is very rare and accounts for less than
0.5% of all pediatric malignancies. However, it is the second
most common malignant liver neoplasm after hepatoblastoma
in children. Its relative frequency is 0.5 to 1.0 cases per mil-
lion children. It is commoner in adolescents than in infants.
There may be some evidence that neoadjuvant chemotherapy
improves the RO resection rate in pediatric cases [2].

Unlike hepatoblastoma, pediatric conventional HCC usu-
ally develops in the presence of underlying liver disease and
this may include chronic hepatitis B infection, metabolic dis-
orders such as tyrosinemia, Wilson’s disease [3] and glycogen
storage diseases, structural problems such as biliary atresia [4]
and infantile cholestatis. However, in children as compared to
adults, there are more de novo cases arising in non-cirrhotic
livers. The prognosis in HCC is poor and this may relate to the
intrinsic resistance of HCC to conventional cytotoxic chemo-
therapy certainly compared with hepatoblastoma [5].

A subtype of HCC is fibrolamellar carcinoma. Its dis-
tinguishing features histologically include abundant fibrous
collagenous bands, eosinophilic tumor cell cytoplasm and
enlarged nucleoli [6]. Fibrolamellar HCC predominantly oc-
curs in young patients without underlying hepatitis or cirrho-
sis. Serum o-fetoproteins are not elevated in most cases and
the male/female ratio is approximately equal. Although many
early studies suggested a better prognosis with the fibrolamel-
lar variant [7], it is increasingly being appreciated that this may
well not be the case [8]. The 5-year survival rate was 76% for
resected fibrolamellar HCC versus 37% for resected HCC in
one study [9].

The typical presenting symptoms of HCC may include up-
per abdominal pain, abdominal distension, nausea and vomit-
ing, and constitutional symptoms such as poor appetite, lack
of energy and unintentional weight loss. In patients with a his-
tory of chronic liver disease, HCC may first be suspected when
de-compensation of cirrhosis occurs manifesting with variceal
bleeding, worsening ascites associated with peripheral oede-
ma, jaundice and encephalopathy. HCC is also increasingly
detected in asymptomatic individuals who are undergoing se-
rological (AFP) and ultrasound surveillance in view of their
liver cirrhosis or chronic hepatitis B virus infection.

Treatment for HCC is largely determined by the stage
of the tumor at presentation and the Barcelona Liver Clinic
staging system is widely used for this purpose. It incorporates
patient-related factors such as co-morbidities, symptoms and
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Figure 1. Histomorphological appearance of primary fibrolamellar HCC
(H&E, x 200): top left is tumor, and bottom right is normal liver.

performance status, tumor-related factors including size and
number of tumor nodules on imaging and the presence of nod-
al metastases and extra-hepatic spread and also the severity of
any underlying cirrhosis as assessed by the Child-Pugh score
and degree of portal hypertension [10]. Patients with early
stage disease may be treated with curative intent with abla-
tive techniques, partial hepatectomy or liver transplantation
[11]. Intermediate stage disease is treated with loco-regional
therapies including transarterial chemo-embolization (TACE)
typically with doxorubicin [12] and latterly radioembolization
[13, 14] leading to a median survival of 20 - 24 months. Ad-
vanced stage HCC is treated with sorafenib, a multi-targeted
small molecule tyrosine kinase inhibitor against vascular en-
dothelial growth factor receptor, platelet-derived growth factor
receptor, cKIT, RAF and Flt3 ligand, as standard-of-care. The
survival benefit is demonstrable but modest with an increase of
2.8 months in median overall survival in a European popula-
tion with predominantly hepatitis C virus infection [15] and
2.3 months in an Oriental population with mainly hepatitis B
virus infection and more advanced cirrhosis [16].

Case Report

Here, we present a case of fibrolamellar HCC, diagnosed in
childhood in the absence of underlying liver disease with a
protracted course, multiple resections of metastatic deposits
and dramatic response to radiation therapy.

A 14-year-old girl, without any significant past medical
history except for meningococcal septicaemia at the age of 5
years, presented for further evaluation with a 3-month history
of profound fatigue and lethargy. She also described amenor-
rhoea for 1 year and a recurrent rash on the bridge of her nose.
She did not complain of bowel symptoms, loss of appetite, ab-
dominal pain or jaundice.

On clinical examination, she was slightly hirsute over
her trunk and was slightly tachycardic with pulse of 100 and
a blood pressure of 125/80 mm Hg. On abdominal examina-
tion, she had an enlarged liver, 4 - 5 cm below the right costal
margin. She was also hyperpigmented around her neck but no
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Figure 2. Classical appearance of fibrous bands within tumor: center
(H&E, x 200).

other abnormalities were noted. There was no family history of
liver disease or malignancy.

Her laboratory investigations showed a slightly raised
alanine aminotransferase at 51 IU/L, hemoglobin of 11.2 g/L,
erythrocyte sedimentation rate of 88 mm/h and C-reactive pro-
tein of 44 mg/L with no other abnormal results. Abdominal
ultrasound showed a solid echogenic lesion measuring 17 x 18
x 10 cm displacing hepatic and portal veins within her liver.
A localized lesion was confirmed on CT imaging: there was
no evidence of metastasis. Serum alpha-fetoprotein level was
within the normal range.

She underwent laparotomy and extended right hemi-he-
patectomy with caudate lobe resection and there was complete
macroscopic clearance of visible disease. Histopathology con-
firmed a primary fibrolamellar HCC, measuring 28 cm diam-
eter, with no histological evidence of fibrosis or steatohepatitis
in the background liver and no evidence of infective or meta-
bolic liver disease as shown in Figure 1. Figure 2 shows the
typical fibrocollagenous bands of fibrolamellar HCC. Follow-
ing surgery, she received adjuvant systemic therapy in the form
of chemotherapy with intravenous doxorubicin and sorafenib
for a period of 6 months. However, 9 months following the
completion of adjuvant therapy, routine surveillance imaging
detected a seemingly isolated recurrent lesion in the remnant
liver. This was resected with a non-anatomical resection with
clear margins and histomorphological appearances identical
to the primary lesion, with evidence of focal lymphovascular
invasion as shown in Figure 3. A follow-up CT scan 6 months
later demonstrated multiple lung lesions. At this point, after an
informed discussion with the patient and her family regarding
the relative paucity of evidence for sorafenib in fibrolamellar
HCC, sorafenib was re-instituted at a dose of 800 mg daily and
this was later reduced to 600 mg daily in view of grade 1 - 2
palmar-plantar erythrodysesthesia and generalized dry skin.
Over the next 3 years, she underwent multiple video-assisted
thoracoscopic surgical wedge resections for asymptomatic
small pulmonary nodules (one in the right lung and three in the
left lung) detected on routine surveillance thoracic and abdom-
inal imaging. Histology confirmed metastatic fibrolamellar
HCC in all nodules (with evidence of bile production by tumor
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Figure 3. Vascular invasion in recurrent HCC lesion in liver after pri-
mary resection (H&E, x 200). Normal liver: top left; tumor within blood
vessel: center.

cells), one resected nodule had positive resection margins and
a hilar lymph node was involved with tumor. Histomorpho-
logical appearances resembled those of the primary lesion in
the liver (Fig. 4). She continued with sorafenib 600 mg during
this period with reasonably good tolerance.

Six months after her last VATS lung resection, imaging
revealed concerning enlargement of a left hilar lymph node.
This was kept under surveillance and sorafenib was contin-
ued. However, 8 months later (5 years after initial diagnosis
of fibrolamellar HCC in the liver) there was unequivocal en-
largement of the left hilar node with a new enlarged right hi-
lar node as shown in Figure Sa, b At this point, her sorafenib
dose was increased back to 800 mg daily. Once again, a tho-
racic surgical opinion was sought and due to proximity of the
left-sided lymph node to the inferior pulmonary vein and the
right-sided node to the pulmonary artery, surgical resection
was deemed inappropriate. Therefore, in a patient with an ex-
cellent performance status and no respiratory co-morbidity, an
opinion regarding radical radiotherapy was sought. She under-
went tomotherapy to bilateral mediastinal lymph nodes with a
dose of 50 Gy in 20 fractions. Sorafenib was continued during
radiotherapy and following completion of radiotherapy, she
developed oral mucositis which had never been experienced
with sorafenib previously. A follow-up CT scan 7 months af-
ter radiotherapy confirmed complete resolution of the bilateral
hilar lymphadenopathy and no evidence of recurrence else-
where (Fig. 5c, d). Six months after this, despite remaining
well and free of cancer-related symptoms, she developed grade
2 palmar-plantar erythrodysasthesia despite supportive meas-
ures. Due to the adverse effects on her quality of life, after an
informed discussion she discontinued sorafenib and was kept
under regular surveillance. At most recent follow-up, she re-
mains well with no clinical or radiological evidence of active
cancer.

Discussion

We believe this case is highly unusual and potentially educa-
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Figure 4. Histomorphological appearance of secondary metastatic de-
posits in lungs (H&E, x 200). Top right: metastatic tumour cells; bottom
left: normal alveoli.

tional in several ways including the protracted disease course
with multiple metastectomies, good tolerance of sorafenib
treatment over several years and the dramatic response to ra-
diotherapy.

Although there is no evidence for chemotherapy in the ad-
juvant setting for resected fibrolamellar HCC, this patient re-
ceived adjuvant treatment with both sorafenib and doxorubicin
in view of her complete resection, young age and potential to
benefit from such treatment. The evidence for efficacy of either
treatment in this setting is lacking in HCC [17] although the use
of sorafenib after liver resection or ablative treatment is being
investigated in the STORM study of sorafenib versus placebo
until recurrence or intolerance of treatment. In fibrolamellar
HCC, various case series have advocated aggressive resection
of recurrent lesions to improve survival of young patients [9].
Even in these cases documented median survival after second
resection is in the range of 24 - 27 months.

It can be speculated that since sorafenib is predomi-
nantly cytostatic, its concurrent use with chemotherapy may
have blunted the potential cytotoxic effect of chemotherapy
which targets dividing cells. This potential cytostatic effect
of sorafenib also formed the rationale for restarting the drug
when metastatic disease was detected despite its use in the ad-
juvant setting. The sorafenib-doxorubicin combination is cur-
rently being studied in the randomized, phase III setting for
advanced HCC in the NCT01015833 study. In patients with in-
operable HCC, it was reported that sorafenib and doxorubicin
were tolerable, although rates of G/3 diarrhea and leukopenia
were 17% and 45% respectively, with a disease control rate of
70% [18].

This patient underwent pulmonary metastectomies via
video-assisted thoracoscopic surgery and wedge resections for
metachronous oligometastatic disease in the lungs. Notably, al-
though there was no evidence of metastatic disease outside of
the thorax, the lung lesions were multiple not solitary. Again,
there is a paucity of published scientific literature on this topic.
Three studies, each with less than 50 patients, reported on out-
comes from case series of patients who had pulmonary metas-
tectomies for metachronous disease [19-21]. The rate of over-
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Figure 5. CT imaging of hilar lymphadenopathy. (a) Right hilar ymphadenopathy prior to radiotherapy. (b) Right hilar region post
radiotherapy. (c) Left hilar ymphadenopathy prior to radiotherapy. (d) Left hilar region post radiotherapy.

all survival ranged from 24% at 3 years to 26-37% at 5 years.
Solitary metastasis and longer time from resection of primary
cancer to detection of metastases were associated with better
survival outcomes. Clearly, such case series do not include a
comparison group and therefore the favorable outcomes de-
scribed may relate to intrinsically indolent disease as in this
case rather than reflect any therapeutic benefit of the surgical
resection.

Although HCC has long been known to be an intrinsically
radiosensitive tumor, as evidenced by for example the 70-80%
pain relief rate after irradiation of symptomatic skeletal metas-
tases [22], its role in fibrolamellar HCC is unknown. Our case
does demonstrate good therapeutic effect of radical dose RT
in keeping with recent findings of the therapeutic efficacy of
radiation therapy whether delivered externally in the form of
stereotactic radiotherapy [23], sparing normal liver tissue, or
internally for example with yttrium beads [14].

This patient received concurrent radiotherapy and
sorafenib and whilst not an extensively studied combination
in the literature, there is emerging evidence that it is a safe
and feasible combination treatment [24] and, in fact, there may
well be synergistic effects between anti-angiogenic therapy
and radiotherapy with the former potentiating the effect of the
latter [25], although this may be very dependent on dose and
scheduling of radiation therapy [26].
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This patient has survived for over 5 years, with evidence
of local recurrent disease for 4 years and metastatic disease
for 3 years and her tumor-related symptomatology has been
minimal. However, having received a prolonged course of
sorafenib which at best may have reduced her disease veloc-
ity and also having received 50 Gy of thoracic radiotherapy,
her options for future systemic treatment are limited. These
options may include further anti-angiogenic therapy with the
vascular endothelial growth factor receptor 1, 2 and 3 tyros-
ine kinase inhibitor regorafenib, which has shown evidence of
limited overall survival benefit in heavily pre-treated advanced
colorectal cancer, and which is being studied for advanced
sorafenib refractory HCC in the phase III, randomized, pla-
cebo controlled setting in the NCT01774344 study. Brivanib,
another multi-targeted tyrosine kinase inhibitor, which has ad-
ditional effects on fibroblast growth factor receptor signaling,
has shown promise in advanced HCC although in the first-line
setting, it was inferior to sorafenib and was less well tolerated
[27]. In the post-sorafenib setting, brivanib did not improve
overall survival compared to placebo but there was a radiologi-
cal response rate of 10% and median time-to-progression was
1.5 months longer for brivanib than placebo [28].

Moving away from targeted therapies, immunotherapy
with immune checkpoint inhibitors is emerging as a potential-
ly highly effective therapy for cancers which were once con-
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sidered non-immunogenic such as non-small cell lung cancer
[29]. In particular, there is evidence that the anti-cytotoxic-T-

diagnosis, staging, and treatment of hepatocellular carci-
noma. Liver Transpl. 2004;10(2 Suppl 1):S115-120.

lymphocyte-antigen-4 (CTLA4) monoclonal antibody tremeli- 11. Mazzaferro V, Regalia E, Doci R, Andreola S, Pulvirenti

mumab can generate potent anti-tumor and anti-viral immune A, Bozzetti F, Montalto F, et al. Liver transplantation for

responses in patients with HCV-associated HCC and in the the treatment of small hepatocellular carcinomas in pa-
clinical setting, tremelimumab achieved a partial response rate tients with cirrhosis. N Engl J Med. 1996;334(11):693-

of 18% with a median progression free survival of 6.5 months 699.

in patients with advanced stage HCC and Child-Pugh B cirrho- 12. LlovetJM, Bruix J. Systematic review of randomized trials

sis [30]. Of particular relevance to this case, it is well known for unresectable hepatocellular carcinoma: Chemoembo-

that radiation therapy to a particular metastatic lesion may lead lization improves survival. Hepatology. 2003;37(2):429-

to “abscopal” regression of distant (non-irradiated) lesions due 442.

to radiotherapy inducing immunogenic cell death and immune 13. Kulik LM, Carr BI, Mulcahy MF, Lewandowski RJ, Atas-

priming [31] which may be potentiated by subsequent immune si B, Ryu RK, Sato KT, et al. Safety and efficacy of 90Y

checkpoint blockage. radiotherapy for hepatocellular carcinoma with and with-
out portal vein thrombosis. Hepatology. 2008;47(1):71-
81.
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