Modern Pathology (2005) 18, 1417-1423
© 2005 USCAP Inc Al rights reserved 0893-3952/05 $30.00

www.modernpathology.org

Clinicopathologic features and survival in
fibrolamellar carcinoma: comparison with
conventional hepatocellular carcinoma
with and without cirrhosis
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Fibrolamellar carcinoma arises in noncirrhotic livers of young individuals and has been considered to be less
aggressive than conventional hepatocellular carcinoma. This study compares survival and clinicopathologic
features of fibrolamellar carcinoma with hepatocellular carcinoma arising in noncirrhotic and cirrhotic livers.
Clinical and pathologic features including age, gender, tumor size, stage and survival were recorded in 20
resected cases of fibrolamellar carcinoma. Survival was compared with resected hepatocellular carcinoma
without (n=32) and with cirrhosis (n=30). Proliferative activity was determined by immunohistochemistry for
Ki-67. In all, 12 (60%) patients with fibrolamellar carcinoma died during follow-up; the 5-year survival was 45%.
Mortality in fibrolamellar carcinoma was higher with metastatic disease at presentation (6/7, 86% vs 5/13, 39%,
P=0.06). Age, gender and tumor size did not correlate with survival. The 5-year (45 vs 56%, P=0.4) as well as
overall survival (40 vs 56.3%, P=0.3) was similar in fibrolamellar carcinoma and hepatocellular carcinoma
without cirrhosis. The 5-year and overall survival in hepatocellular carcinoma with cirrhosis was 27 and 23.3%,
respectively, which was not significantly different compared to fibrolamellar carcinoma (P=0.2). Among the
cases without metastases at presentation, 5-year survival in fibrolamellar carcinoma (62%) and hepatocellular
carcinoma without cirrhosis (57%) was significantly better (P=0.03) than hepatocellular carcinoma with
cirrhosis (27%). The mean Ki-67 index was similar in all three groups (P=0.1). In conclusion, fibrolamellar
carcinoma is an aggressive neoplasm with 45% 5-year survival and overall mortality of 60%. Nearly half the
patients develop lymph node or distant metastasis. The prognosis of fibrolamellar carcinoma is similar to
conventional hepatocellular carcinoma. Among nonmetastatic cases, the prognosis is better in fibrolamellar
carcinoma and hepatocellular carcinoma without cirrhosis compared to hepatocellular carcinoma with
cirrhosis. The better outcome in fibrolamellar carcinoma appears to be due to the absence of cirrhosis rather
than its distinct clinicopathologic features.
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Fibrolamellar hepatocellular carcinoma is a variant
of hepatocellular carcinoma with distinct clinico-
pathologic features. It occurs at a young age' and
lacks common risk factors for hepatocellular carci-
noma like viral hepatitis and cirrhosis.** Elevated
alpha fetoprotein (AFP) levels are infrequent.”®
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The defining feature of fibrolamellar carcinoma is
its triad of histologic characteristics, viz. tumor
cells with deeply eosinophilic cytoplasm, presence
of macronucleoli and abundant fibrous stroma
arranged in thin parallel lamellae around the tumor
cells.t2%37

Many studies have advocated that fibrolamellar
carcinoma is less aggressive than conventional
hepatocellular carcinoma.”*%%"* Several pathology
and hepatology texts mention that fibrolamellar
carcinoma is associated with a favorable prog-
nosis.’®*® However, other studies have failed to
confirm the observation of a better outcome in
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fibrolamellar carcinoma.*®"%*>** The World Health
Organization blue book lists fibrolamellar carcinoma
as a distinct variant of hepatocellular carcinoma, but
refrains from any comment about its outcome
compared to conventional hepatocellular carcino-
ma.** In our experience, fibrolamellar carcinoma is
an aggressive tumor and we have observed recur-
rence and metastasis in many cases of fibrolamellar
carcinoma after initial resection.

Cirrhosis is a well-established poor prognostic
factor in hepatocellular carcinoma.*** Since fibro-
lamellar carcinoma almost always arises in non-
cirrhotic liver, the apparent better outcome in
fibrolamellar carcinoma may be related to lack of
cirrhosis. Approximately 20% of conventional he-
patocellular carcinoma arise in the absence of
cirrhosis.?® The survival in fibrolamellar carcinoma
cases should be compared to conventional hepato-
cellular carcinoma arising in noncirrhotic liver to
avoid the confounding factor of cirrhosis. There
have been few studies that have simultaneously
compared fibrolamellar carcinoma with hepatocel-
lular carcinoma with and without cirrhosis.®**"°
The goal of this study was to compare the survival
and clinicopathologic features of fibrolamellar car-
cinoma with hepatocellular carcinoma arising in
noncirrhotic and cirrhotic livers.

Materials and methods

The study population comprised of 20 patients with
resected fibrolamellar carcinoma and 62 patients
with conventional hepatocellular carcinoma (30
arising in cirrhotic liver and 32 in noncirrhotic
liver). The cases were retrieved from UCSF Medical
Center, Mayo Clinic and Yale New Haven Hospital
by searching for ‘fibrolamellar carcinoma’ in the
diagnosis line of liver resection specimens from
1987 to 2000. The slides were reviewed to confirm
the diagnosis. Four cases originally diagnosed as
fibrolamellar carcinoma lacked the typical histo-
logical features and were reclassified as scirrhous
hepatocellular carcinoma. These cases are not
included in the study group of 20 cases. All tumors
classified as fibrolamellar carcinoma showed abun-
dant granular cytoplasm, enlarged nucleus with a
prominent nucleolus and lamellar plate-like fibrosis
(Figure 1). Clinical and pathologic features includ-
ing age, gender, tumor size, stage and survival data
were recorded. Among the hepatocellular carcinoma
cases arising in cirrhotic liver, the etiology of
cirrhosis was hepatitis B (n=7), hepatitis C
(n=11), hereditary hemochromatosis (n=1) and
cryptogenic (n=11). Additional histologic features
were recorded for fibrolamellar carcinoma cases
including presence of bile, cytoplasmic hyaline
globules and pale bodies. Rhodanine stain for
copper was performed in 12 cases of fibrolamellar
carcinoma. Positive results were scored as mild,
moderate or marked. The clinicopathologic features
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Figure 1 Fibrolamellar carcinoma characterized by lamellar
pattern of fibrosis, oncocytic cytoplasm and prominent eosino-
philic nucleoli.

and survival in fibrolamellar carcinoma was com-
pared with hepatocellular carcinoma arising in
noncirrhotic and cirrhotic liver.

The fibrolamellar carcinoma cases were examined
by paraffin immunohistochemistry using rabbit
polyclonal antibody against AFP (1:500, Dako,
Carpinteria, CA, USA) and mouse monoclonal
antibodies against chromogranin (1:75, Boehringer
Mannheim, Petersburg, VA, USA) and synapto-
physin (1:40, MP Biomedicals, Irvine, CA, USA).
Proliferation activity in both fibrolamellar carcino-
ma and hepatocellular carcinoma was determined
by using mouse monoclonal antibody against Ki-67
(1:100, Dako, Carpinteria, CA, USA). Deparaffinized
slides were microwaved in 10 mM citrate buffer for
10 min for antigen retrieval. The endogenous perox-
idase activity was blocked by 3% H.0,. The sections
were incubated overnight with the primary antibody
at 4°C Biotinylated horse anti-mouse antibody
(Vector Labs, Burlingame, CA, USA) was used as
the secondary antibody and diacetyl benzidine was
used for color development. The Ki-67 index was
determined by counting the number of positive
cells in five high-power fields and expressing the
result as a percentage. Fisher’s exact test and y*
test were used for statistical analysis. Log-rank test
and Kaplan—-Meier curves were used for survival
analysis.

Results
Fibrolamellar Carcinoma

The mean age based on 19 cases of fibrolamellar
carcinoma (age not known in one case) was 27 years
(range 16—47 years, 11 male, nine female). In all, 16
(84%) cases were below 40 years of age. Multiple
primary tumors were present in two cases. Serum
AFP was elevated in 3/13 (23%) patients; levels



Table 1 Clinicopathologic features and survival in fibrolamellar
carcinoma (figures in parenthesis reflect percentages)

Survival P-value
<b years >5 years

Age (years)
<40 9 (56) 7 (44) 0.6
>40 2 (67) 1(33)

Gender
Female 5 (50) 5 (50) 0.4
Male 3 (33) 6 (67)

Tumor size (cm)
<10 2 (40) 3 (60) 0.2
>10 8 (73) 3 (27)

Metastasis at presentation
Absent 5 (38) 8 (62) 0.06
Present 6 (86) 1 (14)

were not known in the other cases. The levels were
<100ng/ml in two cases and 612 ng/ml in one case.
Stainable copper was present in 9/12 (75%) cases
examined. The staining was mild in six cases and
marked in three cases. AFP was negative by
immunohistochemistry in all 14 cases examined.
Immunohistochemistry for synaptophysin and chro-
mogranin was negative in all 12 cases tested.

A total of 12 (60%) patients died of the disease;
the 5-year survival was 45%. Seven of the 20 (35%)
patients had lymph node metastasis at presentation.
The 5-year survival was higher in patients with
localized disease at initial presentation (8/13, 62%
vs 1/7, 14%, P=0.06). Age, gender and tumor size
did not correlate with survival (Table 1).

Comparison with Conventional Hepatocellular
Carcinoma

Fibrolamellar carcinoma occurred at a younger age
and was associated with a larger tumor size
compared to HCC (Table 2). Cytoplasmic pale bodies
were identified in eight (40%) fibrolamellar carci-
noma cases, but were not seen in hepatocellular
carcinoma (Figure 2). Survival analysis among all
cases irrespective of stage showed that the 5-year (45
vs 56%, P=0.4) as well as overall survival (40 vs
56%, P=0.3) was similar in fibrolamellar carcinoma
and hepatocellular carcinoma without cirrhosis.
The 5-year and overall survival in hepatocellular
carcinoma with cirrhosis was 27 and 23%, respec-
tively, which was worse compared to fibrolamellar
carcinoma (Figure 3), but the difference was not
statistically significant (P=0.2).

When survival analysis was performed in cases
with same-stage disease by examining tumors
localized to the liver at presentation (Table 1, Figure
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Table 2 Survival and clinicopathologic features in fibrolamellar
carcinoma and hepatocellular carcinoma (HCC) with and without
cirrhosis

Fibrolamellar =~ HCC HCC with P-value®

carcinoma  without cirrhosis
(m=20) cirrhosis (m=30)
m=232)
Age (years)®
<40 16 (84) 3 (9) 4 (13) <0.001
>40 3 (16) 29 (91) 26 (87)
Gender®
Female 9 (47) 14 (44) 25 (83) 0.2
Male 10 (53) 18 (56) 5 (17)
Tumor size (cm)®
<10 5 (31) 19 (59) 26 (87) 0.003
>10 11 (69) 13 (41) 4 (13)
‘Pale bodies’ 8 (40) 0 0 <0.001
5-year survival— 62% 58% 27% 0.03
nonmetastatic
cases

#For age, gender and size, P-values reflect comparison of fibrolamellar
carcinoma with conventional hepatocellular carcinoma (with and
without cirrhosis). For survival, P-value reflects comparison of
fibrolamellar carcinoma and hepatocellular carcinoma with cirrhosis
(P-values for hepatocellular carcinoma without cirrhosis vs hepato-
cellular carcinoma with cirrhosis were also the same). Numbers
within parenthesis reflect percentages.

PNumbers in some fibrolamellar carcinoma columns do not add to 20
as information was not available in all cases.
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Figure 2 Fibrolamellar carcinoma showing intracytoplasmic pale
bodies in tumor cells.

4), the 5-year survival in fibrolamellar carcinoma
(62%) and hepatocellular carcinoma without cirrho-
sis (568%) was similar, but survival in both groups
was significantly better than hepatocellular carcino-
ma with cirrhosis (27%).

The mean Ki-67 index was 5.0 (range 0.2—17) in
fibrolamellar carcinoma, 7.8 (range 0.1-27) in
hepatocellular carcinoma without cirrhosis and 9.5
(range 0.5—-26) in hepatocellular carcinoma with
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Figure 3 The 5-year survival in same-stage fibrolamellar carcino-
ma (confined to the liver at presentation) is similar to conven-
tional hepatocellular carcinoma (P=0.4)
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Figure 4 Survival in same-stage fibrolamellar carcinoma (con-
fined to the liver at presentation) is similar to hepatocellular
carcinoma without cirrhosis (P=0.4) and better than hepatocel-
lular carcinoma with cirrhosis (P=0.03).

cirrhosis (P=0.1). The Ki-67 index did not correlate
with survival.

Discussion

Fibrolamellar carcinoma is an uncommon variant of
hepatocellular carcinoma with distinctive morpho-
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logy and clinical setting. It has been widely regarded
that fibrolamellar carcinoma has relatively favorable
natural history and is associated with better out-
come compared to conventional hepatocellular
carcinoma.

This study confirms the distinctive clinicopatho-
logic features of fibrolamellar carcinoma as reported
in literature. The tumors in fibrolamellar carcinoma
cases were significantly larger than conventional
hepatocellular carcinoma; similar findings have
been reported in literature.>”'' Majority of the
tumors occurred in patients less than 40 years old,
with only 15% above the age of 40 years. A review of
some large series reveals that 80% of fibrolamellar
carcinoma patients present before 35 years and only
11% after the age of 40 years. It is important to
strictly use established criteria for the diagnosis of
fibrolamellar carcinoma, especially in older indivi-
duals. In ambiguous cases, the presence of ‘pale
bodies’ would strongly favor fibrolamellar carcino-
ma, although they have been described in conven-
tional hepatocellular carcinoma, especially the
scirrhous variant.?* Stainable copper was found in
75% of fibrolamellar carcinoma in our series. The
presence of copper and copper-binding protein was
cited as a specific feature of fibrolamellar carcino-
ma,?%2?” but was later described in conventional HCC
as well.?® Serum AFP was elevated in 3/18 (16.7%)
cases, although levels were less than 70ng/ml
except in one case. A prior review noted elevated
AFP in 7% of fibrolamellar carcinoma compared to
83% of conventional hepatocellular carcinoma.?
Synaptophysin and chromogranin were negative in
all our cases. Nonspecific enolase and neurotensin
have been reported to be positive in fibrolamellar
carcinoma.?®®® Structures resembling neurosecre-
tory granules have been noticed in some® but not
all ultrastructural studies.»®' The significance of
this ‘neuroendocrine differentiation’ remains un-
clear, but is unlikely to be helpful in distinction
from conventional HCC as up to one-fourth of the
latter may also show ‘neuroendocrine differentia-
tion’.?****% Immunohistochemistry for AFP was
negative in all cases tested, similar to other studies,®
although focal positive reaction in small groups of
cells has been reported.**

Several studies have emphasized the better survi-
val in fibrolamellar carcinoma compared to conven-
tional hepatocellular carcinoma.™***"'* However,
these results could not be confirmed by many
authors.*»%'®?° The present study provides further
evidence that fibrolamellar carcinoma is an aggres-
sive neoplasm associated with 5-year survival of less
than 50%. Although the majority of cases occurred
in patients less than 40 years old, nearly 40% of
patients died even when fibrolamellar carcinoma
was localized to the liver at presentation. The
outcome was particularly dismal (5-year survival
~15%) in patients with metastatic disease at
presentation. The 5-year survival in resected fibro-
lamellar carcinoma in various reports ranges from
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Table 3 Summary of results obtained in some of the larger series of fibrolamellar carcinoma (FLM)

Study (reference number) FLM—case Survival Comments
number
Wood et al*? 15 5-year survival 45% in resected cases; overall HCC in noncirrhotic liver not
survival 25 vs 0% in HCC separately analyzed
Starzl et al*® 14 12/14 alive (variable follow-up) 5-year follow-up in only 2/12 surviving
patients
Craig et al' 23 Overall survival 30%, considered better than HCC in noncirrhotic liver not
HCC separately analyzed; four FLM cases in
cirrhotic/fibrotic liver
Berman et al® 12 5-year survival 68%, considered better than HCC HCC in noncirrhotic liver not
separately analyzed; three cases had
admixed areas of typical HCC
Soreide et al'* 9 All six resected cases alive None of the cases had 5-year follow-up
Farhi et al’ 10 50% overall survival; none in HCC HCC in noncirrhotic liver not
separately analyzed
Lack et al’ 5 Two of three resected cases died; overall 80% HCC in noncirrhotic liver not
patients died within 3 years; mean survival better separately analyzed
than HCG
Pinna et al'* 28 5-year survival 75% Comparison with same stage HCC not
shown; FLM cases not reviewed and
diagnostic criteria not specified
El Serag and Davila® 68 5-year survival 32% compared to 7% in HCC HCC in noncirrhotic liver not
separately analyzed
Nagorney et al*® 16 Overall survival 31%, better than HCC in No difference in survival between FLM
noncirrhotic liver and HCC in noncirrhotic liver among
resected cases
Ringe et al® 20 5-year survival 43% in resected cases; 37% in all Outcome in FLM similar to HCC
cases
Haas et al*® 14 5-year survival <25% in both FLM and HCC Outcome in FLM similar to HCC
Katzenstein et al** 10 5-year survival 30%; overall mortality 60% Outcome in FLM similar to HCC
Present 20 5-year survival 45%; overall 62% in stage I Outcome in FLM similar to same-stage

disease

HCC in noncirrhotic liver; better than
HCC in cirrhotic liver

<25 to 75%H*>68911.12141819.21 The gggressive nat-
ure of fibrolamellar carcinoma is apparent from the
fact that in several studies in which fibrolamellar
carcinoma had a better outcome compared to
conventional hepatocellular carcinoma, the 5-year
survival was only 20-40%."%"* Ploidy studies have
shown that all fibrolamellar carcinoma cases are
aneuploid or polyploid, which is in keeping with an
aggressive tumor.** Similarly, chromosomal genomic
hybridization has shown chromosomal gains and
losses that are similar to conventional hepatocellu-
lar carcinoma.*

Several reasons could explain the discrepant
results reported in literature. Fibrolamellar carcino-
ma is a rare tumor and majority of the reported series
are small (Table 3). This may lead to lack of
sufficient power for statistical analysis. Another
reason may be the criteria used for the diagnosis of
fibrolamellar carcinoma. It has been advocated that a
triad of histological features be used for diagnosis—
abundant eosinophilic cytoplasm, plate-like lamel-
lar fibrosis and large nuclei with marginalized
chromatin and prominent nucleolus.” Reliance on
two features may lead to erroneous diagnosis of
some hepatocellular carcinoma variants (like scir-
rhous variant and hepatocellular carcinoma with
oncocytic cytoplasm) as fibrolamellar carcinoma.
Many studies have not used this diagnostic triad to

identify cases of fibrolamellar carcinoma; in some
series, the diagnostic criteria are not clearly out-
lined"? or the original histological diagnosis was not
reviewed before being included in the study.®? Some
studies have included cases that occurred in
cirrhotic liver and are unlikely to be fibrolamellar
carcinoma.’ In some series, tumors with fibrolamel-
lar carcinoma-like areas were included even though
other areas showed features typical of conventional
hepatocellular carcinoma.” In our experience, the
clinicopathologic features of these tumors like
advanced age and background of cirrhosis resemble
conventional hepatocellular carcinoma rather than
fibrolamellar carcinoma (unpublished observa-
tions). These ‘mixed’ tumors have also been
reported in association with hepatitis C and cirrho-
sis, which supports the view that they should be
classified as conventional hepatocellular carcino-
ma.*® In some studies, lack of adequate follow-up
may contribute to the conclusion of better prognosis
in fibrolamellar carcinoma. In a series reported by
Starzl et al,"* 12/14 fibrolamellar carcinoma patients
were alive after transplantation or resection. How-
ever, 5-year follow-up was available in only two of
these 12 patients.

Perhaps the most important reason for the varying
results in literature is that fibrolamellar carcinoma
has been compared to hepatocellular carcinoma as a

Modern Pathology (2005) 18, 1417-1423
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whole. Hepatocellular carcinoma is not a prognos-
tically homogeneous entity but can be divided into
several subgroups, which may have distinct biolo-
gical behavior. Examples of these subgroups include
hepatocellular carcinoma arising in noncirrhotic
liver, small encapsulated hepatocellular carcinoma
and well-differentiated hepatocellular carcinoma.
However, the overwhelming majority of hepatocel-
lular carcinoma (>80%) arise in cirrhotic liver.?
Cirrhosis is a well-known adverse prognostic feature
in hepatocellular carcinoma.**** Hence, when sur-
vival in fibrolamellar carcinoma is compared to
hepatocellular carcinoma as a whole, the poor
outcome in the latter group as a result of cirrhosis
is likely to skew the results. In a vast majority of
studies, fibrolamellar carcinoma has been compared
to hepatocellular carcinoma as a whole (Table 3).
The largest and most recent population-based study
of 68 cases of fibrolamellar carcinoma using infor-
mation collected from the Surveillance, Epidemio-
logy and End Results (SEER) program showed
superior survival in fibrolamellar carcinoma, but
compared it to hepatocellular carcinoma as a group
without separately analyzing hepatocellular carci-
noma with and without cirrhosis.® The study also
relies on the original pathology diagnosis and cases
were not reviewed to confirm the diagnosis of
fibrolamellar carcinoma before inclusion in the
study.

There are few studies in literature that have
compared fibrolamellar carcinoma to hepatocellular
carcinoma by separating the latter cases into those
arising in noncirrhotic liver and cirrhotic liver.
Nagorney et al'® reported no significant difference
in survival in 12 cases of resected fibrolamellar
carcinoma compared to hepatocellular carcinoma in
noncirrhotic liver. Ruffin in a series of five fibrola-
mellar carcinoma case reports suggested that the
differences between fibrolamellar carcinoma and
comparable subgroups of hepatocellular carcinoma
are less distinct.? In a study of 20 cases of
fibrolamellar carcinoma, Ringe et al° reported a 5-
year survival of 37% and did not find a better
prognosis compared to conventional hepatocellular
carcinoma. Our study supports these findings and
fails to confirm the assertion that fibrolamellar
carcinoma has a favorable outcome. We found that
survival was similar in resected fibrolamellar carci-
noma and hepatocellular carcinoma in noncirrhotic
liver among the cases confined to the liver at
presentation. The survival in both these groups
was significantly better than hepatocellular carcino-
ma arising in cirrhotic liver. It has been argued that
better survival in fibrolamellar carcinoma may be
related to higher resectability rate.*'® Since our
analysis includes only resected cases of fibrolamel-
lar carcinoma and hepatocellular carcinoma, this
issue cannot be addressed by our study.

In conclusion, our results indicate that fibrola-
mellar carcinoma is an aggressive tumor associated
with less than 50% 5-year survival even in resect-
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able cases. When same-stage disease is considered,
the survival in fibrolamellar carcinoma is similar to
hepatocellular carcinoma arising in noncirrhotic
liver, and better than hepatocellular carcinoma
arising in cirrhotic liver. The better survival in
fibrolamellar carcinoma is likely to be related to the
absence of cirrhosis rather than the unique clinico-
pathologic features of the tumor.
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