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Background: HCC variants are rare primary hepatic tumors. The aim of this study is to

compare clinical characteristics and outcomes of HCC variants with pure HCC.

Methods: Patients diagnosed between 2004 and 2013 with ICD-O-3 8180/3 and 8170/3-

8175/3 were identified from the National Cancer Database. Univariate and multivariate

survival analyses were conducted to analyze the association between histology and overall

survival (OS).

Results: 80,280 patients were identified; pure HCC 78,461 (97.7%), fibrolamellar (FLHCC)

310 (0.4%), scirrhous 161 (0.2%), spindle cell 72 (0.1%), clear cell 487 (0.6%), pleomorphic

23 (0.0%), and combined HCC and cholangiocarcinoma (mixed HCC) 766 (1.0%). 76.7%

were male and 72% Caucasian. Liver transplant was performed in 10.1% of pure HCC,

14.5% of mixed HCC, 16.2% of scirrhous, 6.9% of spindle cell, 8.8% of clear cell, 8.7% of

pleomorphic, and 3.2% of FLHCC (p<0.001). Pure HCC (10.6%) underwent surgical resec-

tion without transplant less often than variants except for scirrhous (9.9%) (p<0.001). More

than a third of patients in each histological type received chemotherapy. FLHCC had the best

5-year OS (38.7%), spindle cell and pleomorphic had the worst (9.6% and 13.0%). In

multivariate analysis stratified by histology variants, chemotherapy was associated with

improved OS in all histologies except for scirrhous and pleomorphic HCC.

Conclusion: HCC variants underwent surgical resection more often than pure HCC.

FLHCC had the best 5-year OS. Liver transplant was commonly performed in HCC variants.
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Introduction
Hepatocellular carcinoma (HCC) is the fourth leading cause of cancer-related

mortality in the world.1 The incidence of HCC in the United States (US) is

progressively rising making it the fastest growing cause of cancer-related mortal-

ity. HCC is currently the fifth leading cause of cancer death in males and the

eighth leading cause of cancer death in females in the US.2 HCC typically arises

in the setting of chronic liver inflammation and fibrosis.3 The prognosis of

patients with HCC is poor, and 5-year survival rate of untreated HCC is only

12%.4 The best chance for long-term survival is by surgical resection, transplan-

tation, or ablation of tumors.5,6 Unfortunately, these therapies apply to a small

subset of patients with early stage disease. In addition, orthotopic liver transplan-

tation (OLT) is limited by the availability of donor organs.7 The landscape of

systemic treatment of advanced pure HCC has changed significantly in the recent
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years and currently single agent sorafenib and lenvatinib

are approved for first line therapy; single agent regorafe-

nib, nivolumab, cabozantinib and pembrolizumab are

approved for second line therapy.8–13

A rare subset of patients present with primary hepatic

tumors that have distinct pathologic features known as HCC

variants. There are several HCC variants including but not

limited to fibrolamellar, scirrhous, spindle cell, clear, pleo-

morphic and mixed HCC with cholangiocarcinoma. The

clinical outcomes and treatment approaches of HCC variants

are not as well characterized as pure HCC. Most studies have

focused on understanding the clinicopathological features of

fibrolamellar and scirrhous variants with minimal focus on

the other subtypes. In addition to its unique pathologic fea-

ture, FLHCC is distinct from pure HCC clinically, arising in

younger patients with a higher incidence in women, and

usually without a background of chronic liver disease.14–16

Importantly, FLHCC has been demonstrated to have a better

prognosis than pure HCC, leading to significant interest in

optimizing cure in this young and otherwise healthy patient

population.14,15,17,18 On the other hand, scirrhous subtype

was shown to have a more aggressive clinicopathological

behavior compared to pure HCC, with more infiltrative

growth and vascular invasion.19 Clear cell variant usually

shows similar clinical characteristics as pure HCC.20 HCC

variants are rare and usually excluded from prospective trials.

Hence there is no consensus on management. This study

aimed to compare the clinical features, treatment modalities

and outcomes of HCC variants to pure HCC in the National

Cancer Database (NCDB).

Patients and methods
Patient selection
The NCDB is a national clinical cancer database collected

from over 1,500 facilities that are accredited by the

Commission on Cancer and represent 70% of newly diag-

nosed cancers in the US. The NCDB was queried with the

following International Classification of Diseases for

Oncology, third edition (ICD-O-3) morphological codes

8170/3-8175/3 and 8180/3, and topography code C22.0 in

the participant user data file between years of 2004 and 2013.

Eligibility criteria
Eligible patients were defined as ages 18 till 89 years with

stage I-IV pure HCC or HCC variant. The primary out-

come was overall survival of patients with HCC in the

different histology groups. Patient-specific covariates

included age at diagnosis, gender, race, insurance status,

year of diagnosis, primary site, AJCC analytic stage group,

grade, histology, radiation, chemotherapy, surgery at pri-

mary site and surgical margins, amongst others (Table 1).

Ethical approval was not required for the study since

patient information in the database is completely de-iden-

tified and the database is legally accessible to the public.

Statistical analysis
The clinical and demographic characteristics of the patients

were summarized using descriptive statistics as appropriate

for variable type and distribution. Univariate and multivari-

ate analyses were conducted to identify factors associated

with patient outcome. To assess the association between

patient characteristics and survival, Cox proportional hazards

models were fitted with a backward elimination method

(removal criteria p=0.05). Likelihood ratio test (LRT) was

used to compare the model with the covariate being assessed;

both added with the model and with the assessed covariate

dropped. An alpha level of 0.05 was used, and any covariate

with LRT p-value ˃0.05 was removed from the final multi-

variate model. We used backward elimination to automate

the LRTs, and determine the final model with the covariates

presented. Kaplan-Meier curves were generated to compare

overall survival based on histological subtype. All analyses

were done using SAS 9.4 (SAS Institute, Inc., Cary, North

Carolina) and SASmacros developed by the Biostatistics and

Bioinformatics Shared Resource at Winship Cancer Institute

in Atlanta, Georgia.21

Results
Patient demographics and tumor

characteristics
A total of 80,280 patients between 18 and 89 years of age

were identified as detailed in the consort diagram (Figure 1).

The majority of patients (n=78,461, 97.7%) had pure HCC

compared to variant subtypes wheremixed histology (n=766,

1.0%) was the most common variant, followed by clear cell

(n=487, 0.6%), FLHCC (n=310, 0.4%), scirrhous (n=161,

0.2%), spindle cell (n=72, 0.1%) and pleomorphic (n=23,

0.0%). The mean age was 61.8 years (SD±10.9). The mean

age at diagnosis was similar between all subtypes except for

FLHCC which occurred at a much younger age (37.9 years

vs 60.9–64.1 years, p<0.001). An overall male preponder-

ance (76.7%) was observed. This male preponderance was

observed in all pure HCC patients and patients with HCC

variants (p<0.001). Caucasians and African Americans
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accounted for 72% and 15.9%; respectively. Pure HCC and

HCC variants occurred more commonly in Caucasians

(p<0.001). Distribution across stages I-IV was 33.9%,

22.8%, 24.7% and 18.6% consecutively for pure HCC, and

was significantly different among other histology groups

(Table 1). One third of pure HCC (33.9%), scirrhous

(30.4%), and clear cell (36.9%) presented with stage I and

one third of FLHCC (33.6%) and mixed HCC (29.2%) pre-

sented with stage IV disease. Spindle cell, pleomorphic, and

mixed HCC subtypes were mostly poorly differentiated. Of

all the tumors in the total cohort with a recorded size, the

median tumor size was 44 mm. FLHCC and spindle cell

disease much more frequently presented as larger tumors

with a median size of 97 mm and 85 mm respectively

(p<0.001). The percent of patients treated at community

practices and academic or research cancer centers were

28.8% and 60.8% respectively. A higher number of patients

were diagnosed between 2009 and 2013 for all patients,

compared to 2004–2008 except for mixed HCC whereby

48.2% were diagnosed between 2009 and 2013 (p<0.001)

(Table 1).

Treatment modalities and outcomes
Ablation, surgery without transplant and surgery

with transplant

Ablation procedurewas performed in 9.8%of pure HCC, and

in up to 8.7% of HCC variants (Table 2). Compared to pure

HCC (10.6%), HCC variants were significantly more likely

to undergo surgical resection without transplant except for

scirrhous with rates of 54.8% in FLHCC, 34.5% in clear cell,

29.8% in mixed HCC, 33.3% in spindle cell, 34.8% in

pleomorphic, and 9.9% in scirrhous (p<0.001). Positive sur-

gical margin rates were highest in tumors with the largest size

including spindle cell variant (9.7%, 85 mm) and FLHCC

(6.8%, 97 mm) compared to pure HCC (1.9%, 44 mm)

(p<0.001). Positive surgical margins on pathologic evalua-

tion were associated with worse outcomes in both univariate

and multivariate analysis (HR 2.60; 2.44–2.77; p<0.001 and

HR 1.52; 1.42–1.62, p<0.001). Surgical resection treatment

trends for all subtypes are shown in Table 2. Surgical resec-

tion with liver transplantation was performed in 10.1% of

pure HCC, 14.5% of mixed HCC, 16.2% of scirrhous, 6.9%

of spindle cell, 8.8% of clear cell, 8.7% of pleomorphic, and

3.2% of FLHCC.

Systemic therapy

The role of systemic therapy is less established in HCC

variants. The results of this study describe the nationalT
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patterns of systemic therapy utilization in HCC variants;

however, it lacks the details of the administered systemic

therapy as the NCDB does not capture this information.

Chemotherapy administration in different types were as

following: pure HCC (42.3%), FLHCC (41.3%), mixed

HCC (38.5%), spindle cell (36.1%), clear cell (35.5%),

pleomorphic (34.8%), and scirrhous (31.1%) (p=0.005)

(Table 2). Neoadjuvant systemic therapy was administered

more in pleomorphic (8.7%) and mixed HCC (7.0%) com-

pared to pure HCC (5.8%) (p<0.001). Adjuvant systemic

therapy was administered more often in FLHCC (8.1%),

spindle cell (9.7%) and mixed HCC (7.4%) compared to

pure HCC (2.2%) (p<0.001). In univariate analysis both

neoadjuvant (HR 0.25; 0.24–0.26; p<0.001) and adjuvant

(HR 0.60; 0.57–0.64; p<0.001) systemic therapy were asso-

ciated with improved OS compared to no systemic therapy

when the entire cohort is considered (Table 3). The prog-

nostic advantage of chemotherapy for each HCC variant

was not significant in univariate analysis and log-rank tests,

which didn’t adjust the potential confounding effects of

other covariates. Such prognostic advantage became signif-

icant in multivariate analysis models. After controlling for

potential confounders in multivariate analysis, chemother-

apy was associated with improved OS in all histologies

except for scirrhous and pleomorphic HCC (Table 4).

Overall survival
FLHCC had the best 5-year overall survival (OS). Clear

cell, scirrhous, and pure HCC had similar 5-year OS

followed by mixed HCC (Figure 2). Spindle cell and

pleomorphic had the worst 5-year OS. In multivariate

analysis, fibrolamellar histology (HR 0.77; 0.66–0.89;

HCC pure and HCC variant patients identified from 
NCDB (n=174,397)

Patients between 18 and 89 years of age with selected histology (n= 
137,338)

Patients included in the final analysis (n= 80,280)
-Mixed HCC (n = 766)
-HCC Pure (n = 78,461)
-Clear cell (n = 487)
-FLHCC (n = 310)
-Pleomorphic (n = 23)
-Scirrhous (n = 161)
-Spindle cell (n = 72) 

Patients excluded (n= 57,058) 
-Observation with missing outcome
-Surgery type for primary site unknown
-All treatments received in non-COC hospital 
-HCC not the only or first primary
-Stage unknown

Patients excluded (n= 37,059) 
-Other histology
-Age at dx <18 or >89

Figure 1 Consort diagram outlining the patient selection.
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p<0.001), female sex (HR 0.90; 0.88–0.92; p<0.001),

diagnosis between 2009 and 2013 (HR 0.88; 0.86–0.90,

p<0.001), treatment at academic center (HR 0.77; 0.75–

0.78; p<0.001), well/moderately differentiated histology

(HR 0.64; 0.62–0.66; p<0.001 and HR 0.79; 0.76–0.82;

p<0.001), chemotherapy (HR 0.52; 0.51–0.53; p<0.001),

surgery with liver transplant (HR 0.14 (0.14–0.15,

p<0.001) and surgery without liver transplant (HR 0.25;

0.24–0.26; p<0.001) were associated with better OS com-

pared to pure HCC, male sex, diagnosis between 2004 and

Table 3 Univariate and multivariate association with overall survival (from diagnosis)

Predictors Univariate Analysis

Hazard Ratio (95% CI)

Multivariate Analysis

Hazard Ratio (95% CI)

Mixed HCC

Pleomorphic

Clear cell

Spindle cell

Scirrhous

FLHCC

Pure HCC*

1.13; 1.04–1.23; p=0.003

1.63; 1.07–2.51; p=0.025

0.92; 0.83–1.02; p=0.127

1.76; 1.37–2.24; p<0.001

0.97; 0.81–1.16; p=0.732

0.61; 0.53–0.71; p<0.001

1.18; 1.09–1.28; p<0.001

1.61; 1.05–2.47; p=0.029

1.11; 1.00–1.23; p=0.049

1.31; 1.03–1.68; p=0.030

0.83; 0.69–1.00; p=0.045

0.77; 0.66–0.89; p<0.001

Female

Male*

0.87; 0.86–0.89; p<0.001 0.90; 0.88–0.92; p<0.001

Diagnosis between 2009–2013

Diagnosis between 2004–2008*

0.87; 0.86–0.89; p<0.001 0.88; 0.86–0.90; p<0.001

Treatment at academic center

Treatment at comprehensive community cancer program*

0.55; 0.54–0.56; p<0.001 0.77; 0.75–0.78; p<0.001

Well differentiated

Moderately differentiated

Poorly differentiated/undifferentiated*

0.57; 0.55–0.59; p<0.001

0.59; 0.57–0.60; p<0.001

0.64; 0.62–0.66; p<0.001

0.79; 0.76–0.82; p<0.001

Positive surgical margin

Negative surgical margin*

2.60; 2.44–2.77; p<0.001 1.52; 1.42–1.62; p<0.001

Stage I

Stage II

Stage III

Stage IV*

0.21; 0.20–0.21; p<0.001

0.25; 0.24–0.25; p<0.001

0.60; 0.59–0.62; p<0.001

0.32; 0.31–0.33; p<0.001

0.41; 0.40–0.43; p<0.001

0.73; 0.71–0.75; p<0.001

Chemotherapy

No chemotherapy*

0.76; 0.75–0.77; p<0.001 0.52; 0.51–0.53; p<0.001

Systemic therapy before surgery

No systemic therapy and/or no surgery*

0.25; 0.24–0.26; p<0.001 1.43; 1.35–1.52; p<0.001

Systemic therapy after surgery

No systemic therapy and/or no surgery*

0.60; 0.57–0.64; p<0.001 1.62; 1.52–1.73; p<0.001

Surgery without transplant

No surgery*

0.31; 0.30–0.32; p<0.001 0.25; 0.24–0.26; p<0.001

Ablation

No surgery*

0.40; 0.39–0.41; p<0.001 0.36; 0.34–0.38; p<0.001

Surgery with transplant

No surgery*

0.13; 0.12–0.13; p<0.001 0.15; 0.14–0.15; p<0.001

Radiation

No radiation*

1.09; 1.06–1.12; p<0.001 0.63; 0.61–0.65; p<0.001

Note: *Reference
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2008, treatment at comprehensive community cancer pro-

gram, poorly differentiated, late stage, no chemotherapy,

and no surgery (p<0.001). The survival differences above

were also significant in univariate analysis.

Discussion
According to the American Cancer Society, 42,220 new

cases of liver cancer was estimated to be diagnosed in the

US during 2018.22 HCC incidence has been rising over the

past two decades. In this NCDB analysis, a higher number

of patients were diagnosed between 2009 and 2013 as

compared to 2004 and 2008. HCC variants have unique

clinical presentations, treatment strategies and outcomes

when compared to pure HCC.

FLHCC is the most commonHCC variant18,23 reported in

literature and it was the second most common HCC variant

after mixed type HCC in this study. In this study patients with

FLHCC were younger and presented with more advanced

stage at diagnosis, similar to prior studies.5,18,24 In FLHCC,

gender distribution in this study showed more male patients

Table 4 Multivariate survival analysis of OS by chemotherapy* – stratified by histology

Covariate Level Hazard Ratio (95% CI) HR p-value

Comparisons stratified by histology: Chemotherapy: REF: No –

Combined HCC and cholangio (Mixed HCC) Yes vs No 0.59 (0.49–0.69) <0.001

HCC, pleomorphic type Yes vs No 0.71 (0.29–1.77) 0.464

HCC, clear cell type Yes vs No 0.52 (0.42–0.64) <0.001

HCC, spindle cell variant Yes vs No 0.58 (0.34–0.99) 0.046

HCC, scirrhous Yes vs No 0.75 (0.51–1.12) 0.161

HCC, fibrolamellar Yes vs No 0.65 (0.48–0.87) 0.004

HCC, NOS(Pure) Yes vs No 0.52 (0.51–0.53) <0.001

Notes: *Chemotherapy (NAACCR Item #1390). Prior to 2013, targeted therapies that invoke an immune response, such as Herceptin, had been coded as chemotherapy.

Effective with cases diagnosed January 1, 2013, and forward these therapies are classified as biological response modifiers. Coding instructions for these changes have been

added to the remarks field for the applicable drugs in the SEER*RX Interactive Drug Database (http://seer.cancer.gov/tools/seerrx/).

Histology
No. of 

Subject Event Censored
Median Survival 

(95% CI) 12 Mo Survival 60 Mo Survival
Combined HCC and cholangio(Mixed HCC) 766 595 (78%) 171 (22%) 10.6 (8.5, 12.3) 47.1% (43.5%, 50.6%) 18.7% (15.8%, 21.8%)
HCC, NOS(Pure) 78461 56303 (72%) 22158 (28%) 13.4 (13.1, 13.6) 52.2% (51.8%, 52.5%) 22.6% (22.3%, 23.0%)
HCC, clear cell type 487 357 (73%) 130 (27%) 18.9 (13.9, 22.4) 57.8% (53.2%, 62.1%) 23.2% (19.2%, 27.5%)
HCC, fibrolamellar 310 183 (59%) 127 (41%) 34.1 (27.2, 43.2) 72.6% (67.2%, 77.3%) 38.7% (32.6%, 44.8%)
HCC, pleomorphic type 23 21 (91%) 2 (9%) 5.3 (2.2, 10.6) 26.1% (10.6%, 44.7%) 13.0% (3.3%, 29.7%)
HCC, scirrhous 161 117 (73%) 44 (27%) 14.1 (10.8, 20.9) 53.1% (45.0%, 60.6%) 21.1% (14.1%, 29.1%)
HCC, spindle cell variant 72 64 (89%) 8 (11%) 4.7 (3, 6.9) 27.5% (17.7%, 38.1%) 9.6% (3.9%, 18.4%)

Figure 2 Survival curves by histology.
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which differs from previous reports.5,15 The 5-year survival

for FLHCC was significantly better than pure HCC.

The scirrhous subtype is poorly studied. In this study,

these patients presented with earlier stage and were more

likely to undergo surgical resection with liver transplant

compared to surgical resection without transplant or ablation;

similar to the results obtained in a previous study.5 Reported

OS varies significantly,25,26 but this study demonstrated that

OS of scirrhous subtype was similar to pure HCC.

Clear cell HCC is poorly studied and there is no current

consensus regarding the effect of clear cell features on

prognosis. In this study, most of the clear cell HCC

patients presented with early-stage disease, and were

found to have a similar overall survival to pure HCC.

Pleomorphic subtype is probably the least understood var-

iant of HCC. Pleomorphic HCC often presents with late-

stage disease and has significantly lower OS compared to

pure HCC, which was evident in this study as more than

60% presented with stage III or IV disease.

Spindle subtype has been characterized in a few small

studies and it is highly aggressive.27 Findings in this study

revealed that spindle cell subtype presents more frequently

with late-stage disease and has the shortest median overall

survival rate (4.7%). Mixed type HCC has high recurrence

rates and poor prognosis.28,29 In this analysis, the majority

of mixed type HCC presented with late-stage disease and

had poorer OS compared to pure HCC. There was a

relatively high rate of surgery with transplant for the

management of mixed type HCC in this study.

Liver transplant, surgical resection, and ablative proce-

dures were associated with significantly better overall sur-

vival as compared to no surgery for pure HCC and HCC

variants. Surgical interventions were more likely in HCC

variants as compared to pure HCC. More than half of the

FLHCC patients underwent surgical resection without

transplant which was significantly higher compared to

pure HCC. Although 61% of FLHCC patients presented

with stage III and IV disease they underwent surgery

without transplantation more often which may be related

to the younger age, indolent growth, favorable biological

behavior, absence of chronic liver disease, and suitability

to extensive liver resection.30–34 Liver transplantation is an

effective treatment for pure HCC.16 Although not an estab-

lished treatment modality for HCC variants, a considerable

percentage of patients with HCC variants underwent liver

transplantation. Orthotopic liver transplantation has been

employed in FLHCC.16,30,35–37 FLHCC which is not

amenable to resection but confined to the liver is

considered a suitable indication for liver transplantation

by the majority of investigators.

Jernigan et al studied 784 patients with HCC variants

(fibrolamellar, scirrhous, spindle cell, clear cell, mixed type,

and trabecular) from NCDB between 1998 and 2011.5 Only

the patients who underwent surgical management with

resection, transplantation or local ablation were included.

Adjuvant therapy data was provided but no data was

included about neoadjuvant chemotherapy or radiotherapy.

No pleomorphic histology was identified and patients with

pure HCC were not included in the study. Survival data for

patients after 2006 was not included in the same study.

Systemic therapy [defined as “Chemotherapy (NAACCR

Item #1390), Hormone Therapy (NAACCR Item #1300),

Immunotherapy (NAACCR Item #1410) and Hematologic

Transplant and Endocrine Procedure (NAACCR Item

#3250)”] for advanced HCC was not established prior to

2007 until sorafenib became the first FDA approved sys-

temic therapy option for advanced HCC based on SHARP

trial.8 The current study included patients with pure HCC

and HCC variants not only surgically managed but also

medically managed in contrast to the study by Jernigan et al.

In this study, chemotherapy [Chemotherapy (NAACCR

Item #1390) including targeted therapy] was administered

in almost half of the patients. Chemotherapy administration

ranged between 31.1% and 41.3% among HCC variants

indicating regular use of chemotherapy in these entities in

regular clinical practice despite absence of clinical trial data.

The role of chemotherapy in the pre or post-operative set-

ting in pure HCC and HCC variants is controversial. The

study conducted by Jernigan et al concluded that adjuvant

therapy did not significantly change mortality;5 however, in

the study by Wang et al adjuvant treatments prolonged

survival.38 In this study, pre or post-operative use of che-

motherapy was more common in HCC variants as com-

pared to pure HCC. Furthermore, chemotherapy was

associated with improved OS in all histologies except for

scirrhous and pleomorphic HCC.

The limitations to this study include retrospective

design, absence of detailed information on the chemother-

apy regimens, and lack of data related to liver directed

therapy in the NCDB. The Child Pugh class and score,

Barcelona clinic liver cancer (BCLC) staging, vascular

invasion status, hepatitis status, location of extra-hepatic

metastasis could not be determined due to the nature of the

NCDB database. In addition, disease-specific mortality,

recurrence indices, response to treatment and prior history

of malignancies are not captured in the NCDB.39 Several

Dovepress Zakka et al

Journal of Hepatocellular Carcinoma 2019:6 submit your manuscript | www.dovepress.com

DovePress
127

Powered by TCPDF (www.tcpdf.org)

http://www.dovepress.com
http://www.dovepress.com


of the HCC variants have only been recognized and

included in the NCDB in more recent years,5 and variant

histologies are not limited to the ones included in this

study. Furthermore, accurate pathologic classification of

HCC variants could be a challenge especially at centers

that may not have dedicated gastrointestinal pathologists.

This analysis is based on the diagnosis codes utilized for

each specific HCC type, histological diagnosis may have

not been available in all cases of HCC. Despite these

limitations, this study is the largest collective series cur-

rently available for the six HCC variants in the United

States and provides a contemporary analysis of treatment

patterns and clinical outcomes. It could provide guidance

for treatment decisions for these rare entities.

Conclusion
The HCC variants differ in clinical presentation, most fre-

quently utilized treatment modalities and clinical outcomes.

FLHCC had the best 5-year overall survival. HCC variants

underwent surgical resection more often than HCC. Liver

transplant is commonly performed in HCC variants.
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