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Abstract
Fibrolamellar carcinoma (FLC) is a rare liver cancer that predominantly affects 
young adults without liver disease. Its typical symptoms include abdominal pain, 
palpable mass, and/or generalized signs such as weight loss and fatigue. Although 
patients with localized FLC frequently experience favorable outcomes after surgical 
resection, the recurrence rate is high. For patients with metastatic or unresectable 
FLC, alternative treatments such as chemotherapy and radiation are considered; 
however, standardized treatment protocols remain scarce. This case report describes 
a 24-year-old man with de novo metastatic FLC and peritoneal involvement. 
The patient was administered various therapies, including atezolizumab and 
bevacizumab combination therapy; lenvatinib, folinic acid, fluorouracil, oxaliplatin; 
and folinic acid, fluorouracil, irinotecan plus bevacizumab. The response to each 
regimen varied, ranging from initial response followed by disease progression to 
no response at all. Although metastatic FLC is an uncommon disease, it presents a 
substantial challenge to patients and healthcare professionals due to the absence 
of well-established guidelines. In addition to numerous published cases, this case 
report may offer clinicians valuable insights into the management of FLC.
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1. Background
Fibrolamellar carcinoma (FLC), an uncommon primary hepatic malignancy, was first 
described by Edmondson in 1956.1 It constitutes approximately 1 – 9% of all primary liver 
cancer cases, with an age-adjusted incidence rate estimated at 0.02/100,000 individuals.2

FLC is differentiated from hepatocellular carcinoma (HCC) by its distinctive 
histopathological characteristics and tendency to present in healthy, non-cirrhotic livers. 
Moreover, alpha-fetoprotein (AFP) levels, correlating with the HCC burden in most 
cases, are not typically elevated in patients with FLC.3,4 FLC is associated with increased 
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aromatase, B12-binding protein, and neurotensin levels, 
thereby requiring distinct approaches for diagnosis and 
treatment.5 Due to the absence of specific symptoms or 
signs, patients with FLC frequently exhibit non-specific 
manifestations; alternatively, in other cases, cancer is 
detected as an incidental finding. Typical symptoms include 
weight loss, abdominal mass, abdominal discomfort, 
anorexia, fever, and jaundice. Uncommon presentations 
include biliary obstruction, gynecomastia, Budd Chiari 
syndrome, severe anemia, and nonbacterial thrombotic 
endocarditis.6-8

Although surgery is preferred, there are no 
standardized treatment protocols for treating FLC. Novel 
therapies, such as immunotherapy (e.g., nivolumab and 
ipilimumab), demonstrate potential.9 HCC research 
encompasses advancements in combination therapies such 
as immunotherapy (e.g., atezolizumab and bevacizumab), 
which improves survival rates in patients with advanced 
HCC.10 Locoregional therapeutic modalities, such as 
transarterial chemoembolization (TACE), are integrated 
with systemic options to improve outcomes.11 FLC is 
poorly understood due to its rarity, necessitating additional 
targeted research and clinical trials to enhance outcomes.

This article presents the case of a 24-year-old man 
diagnosed with de novo metastatic FLC.

2. Case presentation
A 24-year-old Jordanian man was presented to the 
emergency unit in October 2022 with progressive right 
upper quadrant abdominal pain that exacerbated for 
>2 months. Although the abdominal pain was generalized, 
it was particularly severe in the right upper quadrant. The 
pain was exacerbated by coughing and movement and 
simple analgesia did not induce complete relief. During 
the same period, the patient experienced intermittent 
episodes of nausea and vomiting, in addition to a notable 
weight loss of 22  kg (25% of his original body weight). 
However, the patient did not experience any change in 
his bowel habits or bleeding per rectum. His medical 
history was notable for an episode of provoked deep vein 
thrombosis earlier in 2022, following an ankle sprain, 
for which 15  mg of rivaroxaban was administered. The 
patient has no history of congenital conditions, hepatitis, 
diabetes mellitus, or other medical conditions. However, 
the patient’s father had succumbed to pancreatic cancer. 
On physical examination, the vital signs were within the 
normal range; however, abdominal palpation revealed 
generalized tenderness.

Laboratory tests revealed normal liver 
enzyme levels, including alanine aminotransferase, 
aspartate aminotransferase, and alkaline phosphatase. The 

hemoglobin concentration (14.1  g/dL) and white blood 
cell counts were also within the normal range.

The Hepatitis B surface antigen and Hepatitis C 
virus antibody test results were negative. Initial clinical 
assessment indicated a suspicion of hepatic malignancy 
with distant metastasis. A  computed tomography 
(CT) scan of the abdomen and pelvis with intravenous 
contrast (Figure  1) revealed the presence of a large, 
extensive, enhancing, hypervascular rounded hepatic 
tumor that occupied the majority of hepatic segments 
VII and VIII. The tumor measured approximately 14 × 
12 × 11.5 cm3 in the anterior–posterior (AP), transverse, 
and craniocaudal dimensions. The tumor demonstrated 
an indistinct margin, indicating potential invasion into 
adjacent tissue. The low-density area within the tumor 
potentially represented central necrosis with a large 
central scar. Multiple calcifications of varying sizes were 
identified in the central region of the tumor, with several 
metastatic deposits located along both sides of the right 
hemidiaphragm, especially at the anteromedial aspect. 
Numerous small dispersed metastatic deposits were 
noted in the abdominal wall and along the right posterior 
pararenal space. There were several scattered large, small, 
and tiny peritoneal and omental deposits, particularly in 
the right iliac fossa and adjacent part of the pelvis, with 
the largest lesion measuring 5.5 cm in diameter. A small 
quantity of ascites was observed in the pelvis. The clinical 
appearance suggested a large fibrolamellar HCC (Figure 1).

Ultrasound-guided peritoneal core biopsy revealed 
malignant cells with abundant cytoplasm, hyperchromatic 
nuclei, prominent nucleoli, irregular nuclear contours, 
and marked nuclear pleomorphism. Figure  2 shows 
the histopathological and immunohistochemical 
analysis for the core biopsy. These cells are separated by 
dense fibrous bands (Figure  2A and B). The Hepbar1 
immunohistochemical staining revealed diffuse positivity 
in these cells (Figure  2C), confirming their identity as 
hepatocytes. The results of AFP immunohistochemical 
staining were negative (Figure 2D). These histopathological 

Figure 1. A large, extensive, enhancing, hypervascular, rounded hepatic 
tumor occupying most of hepatic segments VII and VIII measuring 
approximately 14 × 12 × 11.5 cm3 was observed in the AP, transverse, and 
craniocaudal dimensions.
Abbreviation: AP: Anterior–Posterior.

https://dx.doi.org/10.36922/cp.5382


Cancer Plus Metastatic fibrolamellar carcinoma: A case report

Volume 7 Issue 1 (2025)	 124� doi: 10.36922/cp.5382

findings indicated a fibrolamellar variant of metastatic 
HCC. The results of CK7, HepBar1, and CD68 
immunohistochemical tests were positive, whereas that for 
AFP was negative.

The diagnosis of metastatic FLC was confirmed with 
peritoneal and omental deposits. The hepatobiliary surgery 
team was consulted regarding the eligibility for surgical 
resection; however, the extensive peritoneal and omental 
metastasis of the tumor precluded surgical excision. Hence, 
systemic therapy as a combination regimen (including 
atezolizumab [1,200  mg], programmed cell death ligand 
(PDL-1) antibody, bevacizumab [15 mg/kg], and vascular 
endothelial growth factor [VEGF] receptor antibody) 
was administered once every 21  days. Due to the lack of 
established treatment protocols for FLC, the choice of 
systemic therapy was extrapolated from the HCC treatment 
guidelines. The combination of anti-VEGF therapy and 
immune checkpoint inhibitors holds promise in HCC by 
addressing the complementary mechanisms of immune 
evasion. Anti-VEGF therapies induce a more immunogenic 
tumor microenvironment by decreasing VEGF-mediated 
immunosuppression and enhancing T-cell infiltration. This 
boosts the efficacy of death protein 1 (PD-1)/PD-ligand 
(PD-L1) inhibitors, further restoring T-cell function by 
inhibiting immune checkpoint pathways.12

However, the aforementioned combinations have 
been implemented in several patients with advanced 
hepatic FLC, although with varying degrees of success.13-15 
The treatment was well tolerated, and there were no 
considerable side effects, including infusion- or immune-
related adverse events. A  CT scan conducted after three 
cycles revealed mild disease progression in the peritoneal 
deposits (Figure  3), whereas a positron emission 
tomography scan indicated stable disease. Considering 
that the initial use of anti-PDL-1 inhibitors is associated 
with pseudoprogression and clinical improvement 
observed in the patient in terms of abdominal pain, weight 
loss, vomiting, and the radiological stability of the primary 
tumor on the CT scan, we continued the atezolizumab and 
bevacizumab combination therapy for additional 3-month.

Eventually, restaging scans were conducted at the 
6-month interval, revealing definitive evidence of disease 
progression in the primary tumor and the metastatic 
deposits in the peritoneum and omentum (Figure 4).

Due to disease progression, we offered the patient 
TACE and transarterial radioembolization, which are 
viable treatment options and have well-established 
effectiveness in HCC.16 However, the patient declined 
the treatment option and thus was switched to the folinic 
acid, fluorouracil, oxaliplatin (FOLFOX) regimen (folinic 
acid 350  mg intravenously over 120  min, oxaliplatin 
85  mg/m² intravenously over 120  min, fluorouracil 
400  mg/m2 intravenous bolus, fluorouracil 2,400  mg/m² 
intravenous infusion over 46 h) every 2 weeks, along with 
bevacizumab (7.5  mg/kg) every 2  weeks for 18  cycles 
(12 cycles of FOLFOX–bevacizumab, followed by six cycles 
of maintenance capecitabine and bevacizumab). These 
drugs collectively enhance cytotoxicity, leading to enhanced 
cancer cell apoptosis, particularly in those in the S-phase 
(DNA synthesis phase) of the cell cycle.17 The decision to 
initiate this regimen was based on the cumulative clinical 
experience, in which the FOLFOX regimen elicits some 
response in patients with advanced FLC of the liver.5,18,19 The 
patient maintained stable disease, as the best response, for 
9 months, but eventually experienced disease progression 
at the 1-year interval (Figure 5).

The treatment was subsequently switched to the folinic 
acid, fluorouracil, irinotecan (FOLFIRI, a chemotherapy 
regimen combining irinotecan, leucovorin, and 
5-fluorouracil) regimen (folinic acid 350 mg intravenously 
over 120  min, irinotecan 180  mg/m², fluorouracil 
400  mg/m2 intravenous bolus, fluorouracil 2,400  mg/m² 
intravenous infusion over 46 h) every 14 days, along with 
bevacizumab (7.5 mg/kg) every 14 days.

FOLFIRI is predominantly used to treat metastatic 
colorectal cancer. It works by selectively targeting and 

Figure  2. Histopathological and immunohistochemical analysis of 
the fibrolamellar lesion. (A) H&E, 100×: A  core biopsy exhibiting the 
proliferation of malignant cells with thick fibrous bands extending between 
the cells. (B) H&E, 200×: A higher magnification image demonstrating 
the nuclear and cytoplasmic details of the proliferating cells. (C) Hepbar1 
immunohistochemical stain, 100×: The cells exhibit diffuse positivity, 
indicating that these were hepatocytes. (D) AFP immunohistochemical 
stain, 100×: The cells exhibit a lack of immunoreactivity with this stain.
Abbreviations: AFP: Alpha-Fetoprotein; H&E: Hematoxylin and eosin 
stain.
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disrupting DNA replication in rapidly dividing cancer 
cells. Irinotecan inhibits topoisomerase I, preventing the 
DNA unwinding required for replication. Leucovorin 
enhances the efficacy of 5-fluorouracil, inhibiting 
thymidylate synthase – an enzyme crucial for DNA 
synthesis. Altogether, this regimen induces apoptosis in 
cancer cells and delays tumor progression.20

In HCC, FOLFIRI has been explored as a second-
line therapy, often combined with targeted agents such 
as bevacizumab; however, its efficacy varies with the 
complexity of HCC and underlying liver dysfunction. 

Although not a standard FLC treatment, it is sometimes 
used in clinical trials or off-label settings. Outcomes are 
currently under investigation because owing to its unique 
biology, FLC responds differently.

After six cycles, the patient exhibited stable disease, 
despite substantial toxic effects (comprising fatigue and 
diarrhea that necessitated dose reduction to 80% and 60% 
of the optimal dose and the omission of the 5-flurouracil 
bolus dose) and treatment delays (Figure 6). He completed 
nine cycles; however, the patient continued to experience 
fatigue and Grade 3 diarrhea despite the abovementioned 
measures. Consequently, pursuant to the patient’s request, 
chemotherapy was discontinued. Two weeks later, the 
patient’s condition improved in terms of exertional 
capacity and bowel habits.

The decision for administering systemic therapy was 
reconsidered. The options comprised chemotherapy 
rechallenge with a modified dose of FOLFIRI plus 
bevacizumab, and lenvatinib (a multikinase inhibitor 
approved for first-line treatment of advanced HCC, also 
used in FLC in several case reports).21-23 Conducting 
next-generation sequencing (NGS) for identifying any 
actionable genetic mutation was presented, although the 
test is not funded by public insurance. Finally, the initiation 
of lenvatinib and deferment of NGS testing until disease 
progression was decided. Lenvatinib was administered at 
12 mg po daily, adhering to the dosing regimen for patients 
with HCC. Its dosage was subsequently reduced to 8 mg 
po daily due to extreme fatigue and intolerable dry mouth. 
The patient has been maintained on that dose to date, 

Figure  4. Interval increase in the size of the large hypervascular 
hepatic tumor, now measuring 13 × 12 cm2 (previously 11.7 × 9.4 cm2). 
Considerable growth of multiple metastatic deposits was noted in the 
right hemidiaphragm, falciform ligament, abdominal wall, pararenal 
space, and porta hepatis. Interval increases in the size of the numerous 
scattered peritoneal and omental deposits were observed in the right iliac 
fossa and pelvis.

Figure 3. Although the size of the extensive hypervascular hepatic tumor 
remains stable, substantial metastatic deposits were observed in the 
right hemidiaphragm, abdominal wall, pararenal space, porta hepatis, 
and falciform ligament, with newly developed necrotic centers in the 
abdominal wall, pararenal space, and porta hepatis.

Figure  5. The large hepatic tumor remained grossly stable, measuring 
approximately 13.3 × 13.2 × 12 cm3. Marked hepatomegaly is noted with 
a craniocaudal dimension of 28 cm. There is an interval increase in the 
size of multiple previously documented metastatic deposits, including 
those in the right anterior pericardial recess, along the fissures of the 
ligamentum teres and ligamentum venosum, and in the right external 
iliac region.
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with stable disease being the best response over the last 
4 months. In addition, the patient is currently undergoing 
multiple radiation therapies at another center as palliative 
therapy for the recent lymph node enlargement in his neck.

(Table 1) compares between our treatment findings and 
previously reported cases.

3. Discussion
FLC is a rare and unique primary liver neoplasm. Unlike 
HCC, which typically develops in older individuals with a 
history of liver disease, FLC predominantly affects younger 
patients, often under the age of 40, who are predominantly 
Caucasian and do not have underlying liver conditions. 
HCC is frequently caused by factors such as active hepatic 
inflammation, viral infection, alcohol-related liver damage, 
non-alcoholic fatty liver disease, cirrhosis, and/or dietary 
exposure to aflatoxin B1.30

FLC typically presents non-specific clinical features, 
such as abdominal pain, vomiting, nausea, and early 
satiety.3 Our patient reported experiencing generalized 
abdominal pain, nausea, vomiting, and significant weight 
loss (25% drop in body weight over 2  months). Serum 
tumor markers play a minimal role in the evaluation 
and diagnosis of FLC, considering they are elevated only 
in 10% of cases. However, studies suggest a significant 
correlation between elevated serum Vitamin B12 levels 
and the presence of FLC.31,32

The sonographic features of fibrolamellar HCC are 
usually non-specific, appearing as well-defined masses 
with variable echogenicity. For further characterization, 
multiphasic CT employing a hepatic protocol or dynamic 
contrast-enhanced/magnetic resonance imaging 

is usually required. On CT, FLC often manifests as 
large, heterogeneous lesions with a mean diameter of 
approximately 13 cm. The mass appears enhanced, and the 
typical HCC feature of arterial enhancement with portal 
washout is not visible.8,33,34 These tumors are well-defined 
in 80 – 100% of cases and frequently exhibit a lobulated 
outline. Calcification is frequently observed in 40 – 68% of 
tumors, and a central stellate scar is present in 65 – 70% of 
cases. The presence of calcifications within the central scar 
is a valuable diagnostic feature. Although intratumoral 
hemorrhage is rare, tumor necrosis may develop.34 Table 2 
demonstrates a comparison between FLC and HCC.

Our patient exhibited normal levels of liver enzymes, 
negative Hepatitis B surface antigen, and Hepatitis C 
virus antibody; additionally, the CT scan revealed a large, 
extensive, enhancing, hypervascular rounded hepatic 
tumor measuring approximately 14 × 12 × 11.5 cm3 in 
AP, transverse, and craniocaudal dimensions. This tumor 
exhibited ill-defined margins with probable invasion of the 
surrounding hepatic tissue. The low-density area within 
the tumor potentially represented central necrosis with 
a large central scar. Multiple variably sized calcifications 
were observed at the central part of the tumor.

Reports on the genetic and molecular aspects of 
fibrolamellar HCC report the presence of a 400-kb deletion 
on chromosome 19 as a notable characteristic, which results 
in the functional DNAJB1-PRKACA fusion transcript; this 
fusion is detectable in 100% of patients with FLC and is 
identified as the primary oncogenic driver of the tumor.16,38

The primary function of the DNAJB1-PRKACA 
fusion protein is to phosphorylate and inactivate the 
salt-inducible kinases. This inhibition disrupts the 
regulation of the CRTC2 transcriptional coactivator 
and p300 acetyltransferase, leading to transcriptional 
reprogramming and increased global histone acetylation. 
These molecular changes facilitate malignant cell 
proliferation and tumor progression. FLC tumors depend 
on the continuous expression of DNAJB1-PRKACA for 
their growth and survival. Depletion of this fusion protein 
triggers apoptosis, highlighting the tumor dependence on 
its oncogenic activity. Furthermore, another study revealed 
an elevated level of tyrosine-phosphorylated β-catenin in 
patients with FLC. A gene fusion event involving GLIS3, 
a transcription factor critical for liver, pancreas, and 
neuroendocrine cell development, and CLPTM1L has also 
been identified, with oncogenic effects observed in liver 
cancer cells.39-42 Cytogenetic studies have shown that FLC 
is associated with aneuploidy in 50% of cases, whereas the 
remaining 50% demonstrate tetraploidy.6

FLC is predominantly treated through surgical resection, 
facilitated by the absence of cirrhosis and the typically 

Figure  6. Large hepatic mass with multiple necrotic areas along with 
satellite lesions and multiple calcified deposits and several enlarged 
peritoneal deposits.
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Table 1. Comparison of our case findings with previously reported cases of fibrolamellar HCC

Therapeutic approach Evidence from literature Current case findings

Surgical resection Surgical resection is the primary treatment for localized FLC. An SEER database analysis 
indicates an overall survival rate of 58.2% for patients following resection; however, more 
than two‑third of these patients eventually experience disease recurrence.24,25

In a case report titled “Fibrolamellar hepatocellular carcinoma that was successfully 
treated with surgical resection: a case report,” a 19‑year‑old patient diagnosed with 
fibrolamellar HCC underwent an extended right hemihepatectomy. The patient 
received follow‑up examinations every 3 – 6 months, with no recurrence observed for  
3 years and 6 months.26

Not feasible due to extensive 
metastatic spread to the peritoneum 
and omentum

Atezolizumab plus 
bevacizumab

In HCC, this combination improves survival by targeting VEGF‑mediated 
immunosuppression and restoring T‑cell function. 12 Limited data in FLC treatment 
indicate variable success.13‑15

The case report entitled “Fibrolamellar hepatocellular carcinoma treated with 
atezolizumab and bevacizumab: two case reports,” describes the treatment of 
two Arabic patients with advanced fibrolamellar HCC with an atezolizumab and 
bevacizumab combination therapy. Unfortunately, neither patient exhibited clinical 
benefits from this treatment regimen. Therefore, although this combination has 
demonstrated benefits in classical HCC, the existing data indicated a lack of benefit and 
tumor response in FLC.13

Mild progression was noted after 
three cycles; continued for clinical 
improvement but was discontinued 
after 6 months due to disease 
progression in the primary tumor 
and the metastatic deposits.

FOLFOX–bevacizumab These drugs cumulatively enhance cytotoxicity, leading to enhanced apoptosis of cancer 
cells, particularly those in the S‑phase (DNA synthesis phase) of the cell cycle.17

In the case report titled “Fibrolamellar Hepatocellular Carcinoma with Multiple Lung 
Metastases Treated with Multidisciplinary Therapy,” a 20‑year‑old man was diagnosed 
with FLC accompanied by multiple lung metastases. The treatment approach was 
multidisciplinary and included chemotherapy with modified FOLFOX6 regimen 
[fluorouracil bolus (400 mg/m2), l‑leucovorin (200 mg/m2), oxaliplatin  
(85 mg/m2), and fluorouracil (2,400 mg/m2)]. Following three cycles of modified 
FOLFOX6, imaging studies did not indicate any disease progression. Consequently, the 
patient underwent surgical resection of the liver tumors and received surgical resection 
and RFA for the lung metastases. Post‑treatment evaluations did not reveal any evident 
residual or recurrent lesions, suggesting that this aggressive multidisciplinary approach 
was effective in managing the disease.27

Maintained stable disease for 9 
months but eventually progressed at 
the 1‑year interval

FOLFIRI–bevacizumab The FOLFIRI regimen is typically employed for treating metastatic colorectal cancer. It 
works by targeting and disrupting DNA replication in rapidly dividing cancer cells.20

To our knowledge, no clinical trials are specifically investigating the efficacy of the 
FOLFIRI regimen for treating fibrolamellar HCC. However, recent research has 
investigated the efficacy of irinotecan when used in combination with other agents 
for the FLC treatment. The article entitled “Targeting BCL‑XL in fibrolamellar 
hepatocellular carcinoma,” investigated the combination of DT2216, a PROTAC that 
selectively degrades the antiapoptotic protein BCL‑XL with irinotecan, a topoisomerase 
I inhibitor. This combination was evaluated in vitro and in vivo. The results indicated 
remarkable synergy between DT2216 and irinotecan, leading to substantial tumor 
reduction at clinically feasible doses.28

Stable disease was observed after six 
cycles; however, after nine cycles, 
treatment was discontinued due to 
Grade 3 diarrhea and fatigue.

Lenvatinib Lenvatinib (a multikinase inhibitor approved as the first‑line treatment for advanced 
HCC, which has also been used in FLC in some case reports).21‑23 In the case report 
titled “A Case of Fibrolamellar Hepatocellular Carcinoma in Which Tumor Control 
Was Achieved by Re‐Administering Atezolizumab and Bevacizumab,” the patient was 
initially treated with atezolizumab and bevacizumab combination therapy, leading to 
tumor shrinkage. However, due to adverse events, this treatment was discontinued, 
causing tumor regrowth. To control progression, the patient was administered 
lenvatinib at 4 mg/day initiating on August 16, 2023. Despite this intervention, by 
October 30, 2023, peritoneal dissemination was observed, indicating further disease 
progression, requiring lenvatinib cessation. Subsequently, the readministration of 
atezolizumab and bevacizumab successfully re‑established tumor control.29

Achieved a stable disease state over 
4 months; however, the dose was 
reduced due to intolerable fatigue 
and dry mouth.

Radiation/TACE Radiation therapy and TACE are viable treatment choices, and their role is well‑defined 
in HCC.16

Declined by the patient despite its 
potential benefits

Abbreviations: FLC: Fibrolamellar carcinoma; FOLFOX: Folinic acid, fluorouracil, oxaliplatin; FOLFIRI: Folinic acid, fluorouracil, irinotecan;  
HCC: Hepatocellular carcinoma; PROTAC: Proteolysis targeting chimera; RFA: Radiofrequency ablation; SEER: The surveillance, epidemiology, and 
end results; TACE: Transarterial chemoembolization; VEGF: Vascular endothelial growth factor.

https://dx.doi.org/10.36922/cp.5382


Cancer Plus Metastatic fibrolamellar carcinoma: A case report

Volume 7 Issue 1 (2025)	 128� doi: 10.36922/cp.5382

Table 2. Comparison between fibrolamellar HCC and HCC

Characteristic Fibrolamellar HCC HCC

Clinical symptoms • �Occurs in young adults (aged 10 – 40 years) without 
underlying liver disease

• �Symptoms: Abdominal pain, palpable mass, weight loss, and/
or jaundice (rare)

• �Subtle symptoms frequently lead to delayed diagnosis.

• �Usually in older patients (aged 50 – 70 years), often with 
chronic liver disease (e.g., cirrhosis and/or hepatitis B/C)

• �Symptoms: Abdominal pain, weight loss, anorexia, fatigue, 
and jaundice (more common)

• �Associated with alcohol use and metabolic syndrome

Diagnostic markers • �Elevated serum neurotensin and Vitamin B12 binding protein 
levels

• �Normal or mildly elevated AFP levels
• �Characteristic marker: DNAJB1‑PRKACA fusion gene

• �Notably elevated AFP levels (in several patients, but not all)
• �Other markers: DCP, glypican‑3

Imaging characteristics • �CT/MRI: Well‑circumscribed, large mass with central scar
• �Central scar enhances on delayed imaging
• �Calcifications present in approximately 30% of cases
• �No background liver cirrhosis

• �CT/MRI: hypervascular mass with arterial enhancement 
and washout in the venous phase

• �Often develops in a cirrhotic liver
• �Satellite nodules and vascular invasion common

Prognosis • �Better prognosis than HCC
• �Slow growth, with higher resectability rates
• �Survival can extend for years; however, recurrence is possible
• �Less responsive to systemic therapies

• �Worse prognosis owing to the aggressive nature and 
late‑stage diagnosis

• �Poorer resectability rates, higher recurrence risk
• �Associated with chronic liver failure and portal hypertension

Notes: Data adapted from Lafaro and Pawlik,35 Abdelhamed and El‑Kassas,36 Di Bisceglie.37

Abbreviations: AFP: Alpha‑fetoprotein; CT/MRI: Computed tomography/Magnetic resonance imaging; DCP: Des‑gamma‑carboxy prothrombin;  
FLC: Fibrolamellar carcinoma; HCC: Hepatocellular carcinoma.

young age at diagnosis, even in the presence of large tumors. 
Resection rates are high, ranging from 60% to 70%. Unlike 
classic HCC, lymph node involvement is observed in 30 
– 60% of patients with FLC undergoing surgery, making 
comprehensive periportal lymphadenectomy a critical 
component of radical resection. According to data from a 
fibrolamellar research consortium, 42% of patients exhibit 
vascular invasion, predominantly affecting major vessels 
such as the hepatic or portal veins.2 A SEER database 
analysis revealed an overall survival rate of 58.2% for 
patients after resection, although over two-third patients 
ultimately developed disease recurrence.24,25

Herein, although there was no evidence of cirrhosis, 
the unfavorable prognosis was indicated by the presence 
of metastatic disease and consequently by the inability 
to undergo intensive surgical intervention, such as liver 
transplantation or tumor resection.

In advanced disease, the role of chemotherapy in FLC 
treatment remains uncertain because these tumors are 
generally non-responsive to chemotherapy.2 Due to the low 
incidence of FLC, no randomized controlled trials have 
identified the most effective chemotherapeutic regimen. 
In addition, to the best of our knowledge, there is no 
documented evidence of effective neoadjuvant or adjuvant 
systemic therapies for this disease. Although chemotherapy 
with agents such as gemcitabine, cisplatin, 5-fluorouracil, 
interferon, and oxaliplatin has been explored, the 
response levels have been variable. Continuous 5-FU 
infusion in conjunction with subcutaneous interferon-α 
has achieved a response rate of 62% and a median overall 

survival of 23 months. Although targeted therapies such 
as sorafenib have been applied in the FLC treatment, 
their effectiveness remains limited. Compared with those 
receiving sorafenib, a recent international, open-label, 
randomized Phase 3 trial demonstrated that patients with 
unresectable HCC experienced improved overall and 
progression-free survivals when treated with atezolizumab 
and bevacizumab combination therapy.12,43,44 However, 
two case reports have demonstrated treatment failure 
with atezolizumab and bevacizumab combination therapy 
in metastatic FLC, indicating disease progression within 
just 2 months.13

Regarding therapies except chemotherapy, radiation 
therapy has been applied as a treatment for patients with 
FLC who are ineligible for surgical resection or liver 
transplantation. Moreover, radiation therapy can be 
combined with other therapeutic modalities for improved 
FLC treatment outcomes. Another treatment modality 
involves the use of immunosuppressive drug regimens. 
The earliest active immune agent utilized in FLC treatment 
regimens was rIFNalpha2b plus chemotherapy;45 however, 
these drugs exhibit a substantial variability in response 
between patients with FLC.46

Approximately two-thirds of the FLC specimens 
exhibited membranous PD-L1 expression on tumor cells 
and PD-L1 expression on TILs and TAMs.47 Consequently, 
a novel drug line of immune checkpoint inhibitors 
(ICIs) was developed to treat FLC by blocking receptors 
functioning as natural brakes of the immune system 
such as programmed cell PD-148 or its PD-L1. Thus, they 
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have become an integral element of treatment regimens 
of different malignancies including HCC. However, the 
effectiveness of ICI therapy in FLC is largely unknown. 
The limited efficacy of ICI monotherapy can be attributed 
to intrinsic tumor characteristics of FLC, including low 
immunogenicity, as evidenced by low TMB and negative 
PD-L1 expression – two biomarkers that reflect the 
sensitivity to ICI therapy.15

Another promising targeted therapy includes the 
protein kinase inhibitors, particularly those that inhibit 
cAMP-activated catalytic subunit alpha (PRKACA). In an 
FLC preclinical model, synthesized DS89002333 – a novel 
potent PRKACA inhibitor – demonstrated antitumor 
activity. Moreover, a notable finding in previous studies 
was the 83% increase in BCL-XL transcripts in FLC when 
contrasted with the adjacent normal liver tissue. This 
discovery has reprocessed drug screens and identified a 
dual inhibition strategy by combining irinotecan (TOPO1 
inhibitor) and DT2216 (BCL-XL inhibitor) as potential 
options to treat FLC.45

The 5-year survival rate for patients with FLC is 
approximately 67%, which is remarkably higher than 
that of typical HCC and indicates a relatively improved 
prognosis.49 However, for patients with locally advanced or 
metastatic FLC, the prognosis remains poor. Furthermore, 
the recurrence rate is considerably high, with up to 60% of 
cases recurring within the first 5 years.50

Herein, the patient received multiple lines of therapies, 
including atezolizumab and bevacizumab combination 
therapy, FOLFOX and FOLFIRI, and lenvatinib, with 
varying responses to each regimen.

4. Conclusion
FLC is a distinctive form of primary hepatic malignancy; its 
cause remains unknown, and its molecular basis is not entirely 
understood. Although FLC can be effectively managed with 
surgical resection and adjuvant chemotherapy in select 
non-metastatic cases, treatment options for metastatic FLC 
remain largely undefined. Additional research and modern 
clinical studies are required to improve characterize the 
tumor biology and develop targeted therapies aimed at 
enhancing survival outcomes for all patients, particularly 
those with advanced disease.
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