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Background: Fibrolamellar carcinoma (FLC) is a rare malig-
nancy of the liver that differs from typical hepatocellular car-
cinoma (HCC) in several aspects such as the absence of un-
derlying liver disease and occurrence in younger patients.
Even though the survival rates in FLC are slightly better than
in typical HCC, the prognosis of metastatic FLC remains del-
eterious. Several reports suggest that systemic chemothera-
py regimens can successfully be used to halt disease pro-
gressionin FLC, while targeted tumor therapy with sorafenib
seems to be of limited efficiency. However, results from con-
trolled clinical trials investigating systemic therapies in FLC
are virtually nonexistent. Therefore, the choice of treatment
often relies on case series with limited numbers of patients.
Immunotherapy with checkpoint inhibitors is an emerging
cancer therapy in several solid malignancies including HCC.
Currently, there do not exist any reports on the use of check-
pointinhibitorsin FLC. Case Report: Here, we describe a case
of advanced FLC in a young man receiving immunotherapy,
who progressed after 3 months of treatment — similar to 2
other patients with advanced FLC at our hospital. Conclu-
sion: While immunotherapy seems to be a promising treat-
ment with limited side effects in several other tumor entities,
there is currently no data supporting tumor response in FLC.
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Fibrolamellar carcinoma (FLC) is a rare subtype of he-
patocellular carcinoma (HCC). However, the epidemiol-
ogy and etiology of FLC differs substantially from typical
HCC as the majority of FLC cases are diagnosed in young-
er patients (<40 years of age) and are not associated with
underlying liver disease. Additionally, recent studies in-
dicate that the biology of FLC differs from typical HCC
[1-3] and a DNAJB1-PRKACA fusion transcript has
been identified as the signature genetic event in the tumor
development of FLC [2, 4]. While several studies indicate
that the 5-year survival of patients with FLC (34-70%) is
better than for typical HCC (10-16%) [5-7], this differ-
ence seems to be mainly attributable to the absence of cir-
rhosis in most FLC cases [8, 9].

Surgical resection is the primary treatment for FLC
whenever possible and is associated with relatively good
long-term survival even though recurrence rates of up to
90% remain extraordinarily high [3, 9]. In unresectable
hepatic tumors, transplantation remains a curative op-
tion with survival rates comparable to patients trans-
planted for HCC in more recent case series [10]. Ad-
vanced-stage tumors account for up to 20-30% of all FLC
cases. Locally advanced tumor growth or systemic metas-
tases both present limits for potentially curative treat-
ments options such as liver transplantation or radiofre-
quency ablation. Therefore, the prognosis in advanced-
stage FLC tumors remains poor with less than 10% of
patients surviving longer than 5 years [5, 6]. Treatment in
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Fig. 1. Mediastinal lymph node metastasis (top) and liver tumor (bottom) before (left) and after (right) treatment with pembrolizumab.

these cases presents a challenge and no common guide-
lines or recommendations for the treatment of advanced
FLC exist. Other than in typical HCC, systemic chemo-
therapy seems to be an efficient treatment option in some
FLC patients [11-13]. However, the prognosis in patients
treated with chemotherapy alone remains poor with a
median survival of 20.6 months [12]. Novel targeted ther-
apies such as sorafenib that significantly prolong overall
survival in HCC have been used in the treatment of FLC.
However, disease progression after 2.5-7 months of treat-
ment reported in a small case series with 10 patients indi-
cates that sorafenib might be of limited efficiency in FLC
[13]. Therapy with tyrosine kinase inhibitors therefore
remains controversial in FLC and efficient tumor thera-
pies are urgently sought after. Checkpoint inhibitors
present a novel class of systemic cancer therapeutics that
trigger the activation of tumor-specific immunity. Immu-
notherapy with checkpoint inhibitors now plays a major
role in modern oncologic treatment strategies. Via modu-
lation of regulatory T-cell answers, they revoke suppres-
sion of tumor-specific immunoreactivity associated with
an enhanced immunoreaction against tumor cells [14].
Phase II studies indicate that antibodies against PD-L1 -
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the ligand for the inhibitory checkpoint molecule PD-1 -
are of reasonable efficiency in advanced HCC [15, 16].
However, it remains unknown to date whether FLC is re-
sponsive to immunotherapy. Here, we report a case of a
patient with metastatic FLC who progressed on immuno-
therapy with pembrolizumab.

We report on a 29-year-old male with a large tumor of the left
hepaticlobe discovered incidentally by abdominal ultrasound. The
patient did not suffer from any abdominal symptoms or other spe-
cific complaints and there were no abnormal laboratory findings.
Liver enzymes and alpha-fetoprotein were within the normal rage.
MRI scan confirmed tumor growth in the left liver lobe and a tu-
mor biopsy showed a moderately differentiated FLC. Sequence
analysis of tumor tissue performed later revealed the presence of
the DNAJB1-PRKACA gene fusion characteristic of FLC.

The patient underwent surgery (hemihepatectomy of left lobe
segment II-IIT) and follow-up resection (lymphadenectomy, liver
segment IV). Due to abdominal metastasis further surgery was
necessary 2 years later (resection of diaphragm, parts of jejunum,
atypical resection of the superior lobe of the left lung).

Yet another 2 years later, the patient presented with partial loss
of vision. MRI and CT scans revealed cerebral metastasis to the
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Fig. 2. Immunostaining of cerebral metastasis of fibrolamellar car-
cinoma for PD-L1. Inset Positive control.

sellar region, mediastinal lymph node metastases, and a recurrent
liver lesion. The patient was then referred to our clinic for further
treatment. Two subsequent R1 resections of cerebral metastasis
were performed, followed by stereotactic radiation of the sellar re-
gion resulting in major improvement of the patients’ vision.

With the diagnosis of a nonresectable FLC we initiated sys-
temic tumor therapy with sorafenib. The medication was not well
tolerated, with the need of repeated discontinuation and dose re-
duction due to treatment-related side effects, mainly hand-foot
syndrome. Routine staging MRI and CT scans revealed progres-
sion of the hepatic tumor as well as of mediastinal metastases 3
months after start of treatment with sorafenib. Therefore, treat-
ment with sorafenib was discontinued. The patient then received
immunotherapy with pembrolizumab for 2.5 months (200 mg in-
travenously every 3 weeks). The treatment was well tolerated with
no apparent side effects. However, after 2.5 months of therapy MRI
of the liver and CT scan of the chest again showed progressive dis-
ease (Fig. 1).

FLC is a rare primary cancer of the liver that mainly
occurs in younger patients with no underlying liver dis-
ease. In advanced stages, prognosis is very poor with a
median survival of 12 months and only minor advances
in FLC-specific systemic therapies in recent years [6,
17]. As there are only few patients with this rare disease,
controlled studies regarding the treatment of advanced
FLC are limited and therapeutic approaches are there-
fore either adapted from typical HCC or based on small
treatment series or case reports. There are no specific
recommendations or guidelines. While several studies
show a benefit of different systemic chemotherapies,
these reports are based on small case series and have
shown only limited long-term efficiency [17]. Targeted

Immunotherapy in Fibrolamellar
Carcinoma

tumor therapies have not been investigated in FLC and
aretrospective analysis of 10 patients receiving sorafenib
indicated limited efficiency [13]. However, recent ad-
vances in the molecular characterization of FLC re-
vealed potential targets including the mTOR pathway or
Aurora A kinase. However, even with favorable out-
come of mTOR inhibition in single patients [18], no
promising results have been published from controlled
trials to date [4].

Treatment with checkpoint inhibitors is established in
several solid malignancies including melanoma, lung
cancer, renal cell carcinoma, and head-and-neck cancer
[19] and seems to be a promising therapeutic approach in
HCC [15, 16]. Several tumor characteristics seem to favor
a response towards checkpoint inhibitors: tumor-inher-
ent genomic instability and high mutational load are as-
sociated with an improved overall survival [19, 20]. While
FLC is generally characterized by a low mutational load
in comparison to other cancers, next-generation sequenc-
ing of tumor tissue revealed the presence of MSH2 muta-
tions with a frequency of 41% as a marker of genomic
instability in our patient. Furthermore, there is evidence
that radiation therapy induces a synergistic anti-tumor
response in combination with checkpoint inhibitors
through multiple effects on cancer cells and on the tumor
microenvironment [21]. Stereotactic irradiation of cere-
bral metastasis and the presence of a marker for genomic
instability therefore seemed be predictors of a favorable
response to immunotherapy in our patient. On the other
hand, immunostaining of metastatic tumor tissue did not
show any PD-L1 expression (Fig. 2), which has been as-
sociated with poor tumor response in several malignan-
cies, but not in HCC.

While progression after 2.5 months of treatment
with pembrolizumab was below 20%, after 3 months of
treatment in our patient the increase in tumor size was
comparable to previous progression under sorafenib
and the low growth rate during the earlier course of the
disease. These findings strongly indicate that treatment
with PD-L1 antibodies is likely not beneficial in our pa-
tient.

At our clinic, 2 more patients with advanced FLC and
lung metastases have been treated with the PD-L1 inhib-
itor nivolumab in recent years. Both developed progres-
sive disease after 2 and 3 months, respectively. Interest-
ingly, one patient had received selective internal radio-
therapy (SIRT) for her large hepatic tumor mass and
displayed markers of genomic instability in sequenced
tumor tissue. Those predictive markers - radiation ther-
apy and genomic instability — were again not associated
with any tumor response in our patient.

While a report of a total of 3 cases is not sufficient to
deduct any therapeutic recommendations against immu-
notherapy in FLC, it might be worth considering other
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options such as systemic chemotherapy before switching

to an experimental therapy with no positive case reports
published to date. Nevertheless, immunotherapy in FLC

might be just as efficient as in HCC where objective re-
sponse rates are below 30% in two phase II trials. Addi-
tionally, the significance of PD-L1 expression as a poten-

tial predictor for tumor response in FLC needs to be eval-

uated.
In summary, there is no current evidence for a re-
sponse upon treatment with checkpoint inhibitors in FLC

and further studies will be needed to achieve improve-
ment in the outcome of advanced FLC.
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