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Hepatocellular Carcinoma in Hispanic 
Patients: Trends and Outcomes in a Large 
United States Cohort
Sydney Pomenti ,1 Cassandra Gandle,2 Hamzah Abu Sbeih,3 Meaghan Phipps,4 Alexandra Livanos,1 Averill Guo,1  
Jonathan Yeh,4 Heather Burney,5 Hao Liu,5 Lara Dakhoul,6 Carla Kettler,5 Samer Gawrieh ,6 Andrew deLemos,7  
Andrew Scanga,8 Naga Chalasani ,6 Ethan Miller,3 and Julia Wattacheril 4

Hepatocellular carcinoma (HCC) has a strong racial and ethnic association, with Hispanic patients having a higher 
incidence and mortality. However, there are limited data regarding clinical features and outcomes. This study in-
cludes Hispanic and non-Hispanic White patients with HCC diagnosed between January 2000 and June 2014 from 
five United States academic medical centers. The chi-square test for categorical variables and analysis of variance for 
continuous variables were used for statistical analysis, with two-tailed P  <  0.05 considered statistically significant. Of 
5,327 patients, 4,217 met inclusion criteria, of whom 12.3% were Hispanic patients. Compared to their non-Hispanic 
White counterparts, Hispanic patients were older at age of diagnosis (mean  ±  SD, 64.2  ±  10.9 vs. 61.9  ±  10.5  years; 
P  <  0.0001), with higher body mass index (29.6  ±  6.5 vs. 28.8  ±  5.9  kg/m2; P  =  0.01), and were more likely to have 
diabetes and hypertension. Hispanic patients had significantly more nonalcoholic fatty liver disease and alcohol-related 
liver disease (both P  <  0.0001). Hispanic patients presented with larger tumors, more advanced stage disease, and in-
creased rates of macrovascular invasion and extrahepatic spread. HCCs in Hispanic patients were less likely to be within 
Milan criteria (26% vs. 38%; P  <  0.0001) and were less likely to be treated with resection (9% vs. 13%; P  =  0.03) or 
transplantation (8% vs. 19%; P  <  0.0001). Hispanic patients had a median overall survival of 1.4  years (95% confidence 
interval [CI], 1.22-1.56), which was similar to that of non-Hispanic White patients (1.3  years; 95% CI, 1.26-1.41; 
P  =  0.07). Conclusion: Hispanic patients with HCC were more likely to have metabolic risk factors for chronic liver 
disease, including obesity. Despite diagnosis at more advanced stages with less curative intervention than non-Hispanic 
White patients, median overall survival was similar between groups. (Hepatology Communications 2020;4:1708-1716).

Hepatocellular carcinoma (HCC) remains 
one of the leading causes of cancer mortal-
ity worldwide.(1,2) It is the most common 

liver malignancy, with over half a million new cases 
diagnosed annually.(3) The incidence and mortality 
of HCC has continued to rise, with mortality rates 

increasing faster than from any other cancer in the 
United States.(4-7) Epidemiologic data for HCC, 
mainly using the Surveillance, Epidemiology, and 
End Results (SEER) database, attributes the major-
ity of HCC cases to chronic hepatitis B virus (HBV) 
or hepatitis C virus (HCV) infection.(4-10) However, 
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in the United States, the incidence and mortality of 
HCC has continued to increase despite advances in 
treatment of HBV and HCV.(4-7)

HCC has strong racial and ethnic associations, 
with a longstanding discrepancy in the incidence of 
HCC between the Hispanic and non-Hispanic White 
populations.(9,11) Hispanic individuals have the high-
est age-adjusted incidence rates of HCC, surpassing 
that of Asian individuals, the previously most affected 
ethnicity.(6,9,10) The yearly age-adjusted incidence 
rates of HCC for Hispanic individuals are at least 2.5 
times higher than their non-Hispanic White coun-
terparts.(4,9,12) The Hispanic population is currently 
the second largest ethnic population in the United 
States, and the rising HCC mortality may be driven 
by increasing trends among Hispanic people.(8,9,13)

There are racial and ethnic disparities in cancer 
diagnosis and treatment due to unique social deter-
minants, support mechanisms, and access to health 
care.(14) These disparities can lead to increased can-
cer mortality.(15) Early detection of HCC, especially 
through screening for asymptomatic disease at appro-
priate intervals, allows patients to benefit from poten-
tially curative interventions, such as tumor resection 
and liver transplantation.(16-18) Hispanic individuals 
tend to be diagnosed at later stages, and those that do 
present with early stage HCC have the lowest rates 
of undergoing curative treatments.(18-21) Ha et al.(21) 
reported that up to 70% of Hispanic patients with 
localized HCC received no HCC treatment.

The disparities in clinical features, incidence, 
tumor staging at diagnosis, and treatment for HCC 
of Hispanic compared to non-Hispanic White 

individuals needs to be further investigated. Previous 
studies have been limited to population-based data 
sets, particularly the SEER database. Although SEER 
is intended to capture a broad representative sam-
ple, generalizability for HCC trends may be limited. 
SEER data exclude a sizable portion of the U.S. pop-
ulation, including the state of Texas, which accounts 
for over one fifth of the U.S. Hispanic population.(22) 
Additionally, SEER lacks information on HCC, such 
as etiology of underlying liver disease, comorbidities, 
risk factors, laboratory data, tumor burden at pre-
sentation, and some liver-specific treatments.(19,20) 
Therefore, the aim of our study was to address the 
current gaps in knowledge regarding HCC between 
Hispanic and non-Hispanic patients in a large mul-
ticenter cohort to better understand unmet needs in 
caring for this significant U.S. patient population.

Participants and Methods
stuDy population

This was a multicenter retrospective study of adults 
18 years of age or older who were diagnosed with HCC 
between January 2000 and June 2014. Centers included 
Atrium Health, Columbia University Irving Medical 
Center, Indiana University Health Hospital, MD 
Anderson Cancer Center, and Vanderbilt University 
Medical Center. A further in-depth description of 
ascertainment and characterization of this cohort can 
be reviewed at Gawrieh et al.(23) Eligible patients were 
identified from institutional tumor registries (Fig. 1); 
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afterwards, a comprehensive electronic medical chart 
review was conducted to extract data. We excluded 
patients with uncertain HCC diagnosis, diagnosis of 
recurrent HCC, fibrolamellar subtype HCC, cholan-
giocarcinoma, or insufficient data (less than 50% of 
the data available). Periodic intra-institutional reviews 
were undertaken by the site principal investigator and 
followed by external harmonization by the data coor-
dinating team at Indiana University.

CliniCal inFoRmation
Collected data included demographics, concomitant 

morbidities, baseline investigational laboratory results, 
HCC-related variables, and survival information. 
Demographics consisted of age at time of HCC diag-
nosis, sex, body mass index (BMI) within 3 months of 
HCC diagnosis, and self-reported race (e.g., White, 
Black) or ethnicity (Hispanic vs. non-Hispanic). 
Recorded comorbidities included diabetes mellitus, 
hypertension, coronary artery diseases, peripheral 
vascular diseases, any alcohol use, and human immu-
nodeficiency virus (HIV). Performance status within 
3 months of HCC diagnosis was reported using cri-
teria of the Eastern Cooperative Oncology Group.(24)

Baseline laboratory tests were recorded within 
3 months of HCC diagnosis and consisted of alanine 
aminotransferase (ALT), aspartate aminotransferase 
(AST), total bilirubin, alkaline phosphatase, albumin, 
platelet count, creatinine, international normalized ratio, 
and alpha fetoprotein (AFP). The Model for End-Stage 
Liver Disease (MELD) score and AST to platelet ratio 
index (APRI) were then calculated using these values.

HCC Diagnosis
We documented the date HCC diagnosis was 

confirmed by imaging or biopsy, whichever occurred 
first. Methods of establishing HCC diagnosis were 
noted as tissue assessment (biopsy sampling or sur-
gical resection), diagnostic imaging, or a combination 
of both. Tumor/node/metastasis (TNM) classifica-
tion from the American Joint Committee on Cancer 
was determined at the time of HCC diagnosis by 
findings on liver imaging and resection, if avail-
able. Cancer differentiation was documented from 
histopathologic reports. Tumor size was reported 
from imaging modalities or gross examination of 
the excised tumor if within 3 months of initial diag-
nosis and if the patient had not yet received other 
treatment modalities. To determine vascular invasion 
according to Milan criteria, only evidence of macro-
scopic involvement of great vessels (portal vein inva-
sion) was considered.

etiology oF liVeR Disease
Clinical notes, diagnostic imaging, and histopatho-

logic reports were used to determine the etiology of 
the liver disease. The underlying etiology of the liver 
disease was classified as “idiopathic” if there was suffi-
cient information to make a diagnosis but no under-
lying etiology was found. If there was not sufficient 
evidence to make a diagnosis, patients were classified 
as having “unknown” etiology of liver disease. Patients 
with evidence of steatosis on biopsy or imaging or 
patients that possessed multiple clinical risk factors 

Fig. 1. Flow diagram demonstrating patient inclusion and exclusion criteria in our large multicenter study.



Hepatology CommuniCations, Vol. 4, no. 11, 2020 POMENTI ET AL.

1711

for nonalcoholic fatty liver disease (NAFLD) were 
identified as having fatty liver disease as the underly-
ing etiology of their disease.

tReatment anD ReCuRRenCe
HCC treatment modalities received between the 

date of HCC diagnosis and time of death or last 
clinical encounter were recorded. These modalities 
included surgery, interventional radiology, liver trans-
plantation, medical treatment, and other miscella-
neous treatments. Recurrence of HCC after remission 
of the initial tumor was recorded; also, the dates and 
number of recurrences were documented.

suRViVal outCome
Date of death or last follow-up clinical encounter 

was recorded to calculate overall survival duration, 
which was defined as time between HCC diagno-
sis and last follow-up or date of death, whichever 
occurred first.

statistiCal analyses
Categorical variables were summarized  by fre-

quency and percentage  and compared using the 
chi-square test, as published in other analyses of 
this cohort.(23) Continuous variables were summa-
rized by means and SD and compared using t tests. 
Overall survival time was defined from the date of 
HCC diagnosis to the date of death, censored at the 
date of last contact. The overall survival probabil-
ity was estimated by the Kaplan-Meier method and 
compared between groups using the  log-rank test. 
A Cox proportional hazards regression model was 
used to evaluate the association between risk factors 
and overall survival. The following risk factors were 
considered for the Cox model: patient demographics 
(age, sex, and ethnicity), tumor characteristics (tumor 
within Milan criteria and anatomic stage), and treat-
ment modalities (resection and liver transplanta-
tion). Variables that were significant at P  <  0.20 in 
the univariable analysis were included in a stepwise 
selection procedure to select which variables would 
be included in the final Cox multivariable regression 
model. Variables of clinical significance were retained 
in the model. P  <  0.05 was considered statistically 
significant. All analyses were performed using SAS 
version 9.4 (SAS Institute, Cary, NC).

Results
patient DemogRapHiCs

We identified 5,327 eligible patients with HCC 
between January 2000 and June 2014, with 4,217 who 
were either Hispanic or non-Hispanic White patients; 
12% (n = 521) of these were confirmed to be Hispanic 
and 87.6% were non-Hispanic patients (Table 1). 
The majority of Hispanic patients were from either 
Columbia University Medical Center in New York 
or MD Anderson Cancer Center in Houston, Texas 
(22% and 69%, respectively). Both Hispanic and 
non-Hispanic patients were more likely to be men 
(75.2% vs. 78.2%; P = 0.1252). Additionally, Hispanic 
and non-Hispanic White patients had similar rates 
of cirrhosis at the time of HCC diagnosis (86.8% 
vs. 85.2%; P = 0.1183). Compared to their non-His-
panic White counterparts, Hispanic patients were 
older at age of diagnosis (mean  ±  SD, 64.2  ±  10.9 
vs. 61.9  ±  10.5  years; P  <  0.0001) with higher 
BMIs (mean ± SD, 29.6 ± 6.5 vs. 28.8 ± 5.9 kg/m2;  
P  =  0.0113). Hispanic patients were more likely 
than non-Hispanic patients to have diabetes (48.6% 

taBle 1. Baseline CHaRaCteRistiCs

Variable
Non-Hispanic 

Patients (n = 3,696)
Hispanic Patients 

(n = 521) P Value

Age at HCC (years) 
Diagnosis

61.9 ± 10.5 64.2 ± 10.9 <0.0001

Male sex 2,891 (78.2%) 392 (75.2%) 0.1252

BMI (kg/m2) 28.8 ± 5.9 29.6 ± 6.5 0.0113

Diabetes 1,393 (38.0%) 252 (48.6%) <0.0001

Hypertension 2,223 (60.6%) 355 (68.3%) 0.0008

Dyslipidemia 925 (25.3%) 130 (25.0%) 0.8879

Coronary artery 
disease

706 (19.3%) 83 (16%) 0.0700

Peripheral vascular 
disease

307 (8.4%) 40 (7.7%) 0.5823

ALT (U/L) 75.9 ± 117.2 66.1 ± 73.8 0.0787

AST (U/L) 114.5 ± 175.9 129.7 ± 311.5 0.1195

Alkaline phos-
phatase (U/L)

172.5 ± 152.1 210.9 ± 176.5 <0.0001

Albumin (g/dL) 3.4 ± 0.7 3.5 ± 0.7 0.0007

Platelets (K/µL) 160.0 ± 111.0 178.1 ± 117.7 0.0009

Creatinine (mg/dL) 1.0 ± 0.7 1.0 ± 0.6 0.0908

AFP (ng/mL) 13,060.2 ± 79,738.9 18,816.8 ± 94,682.5 0.1604

MELD score 11.8 ± 5.4 11.3 ± 5.2 0.107

APRI score 2.8 ± 6.3 2.9 ± 9.3 0.9178

Data shown as mean ± SD or number (%).
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vs. 38%; P  <  0.0001) and hypertension (68.3% vs. 
60.6%; P  =  0.0008) at the time of diagnosis. There 
were no statistically significant differences between 
sex, dyslipidemia, coronary artery disease, peripheral 
vascular disease, or HIV status in Hispanic versus 
non-Hispanic patients. Hispanic patients had higher 
alkaline phosphatase (mean  ±  SD, 210.9  ±  176.5 vs. 
172.5  ±  152.1  U/L; P  <  0.0001) but similar AST 
(129.7 ± 311.5 vs. 114.5 ± 175.9 U/L; P = 0.1195) and 
ALT (66.1 ± 73.8 vs. 75.9 ± 117.2 U/L; P = 0.0787). 
Hispanic patients had higher albumin (mean  ±  SD, 
3.5 ± 0.7 vs. 3.4 ± 0.7 g/dL; P = 0.0007) and platelets 
(178.1  ±  117.7 vs. 160.0  ±  111.0 K/µL; P  =  0.0009) 
but similar creatinine, MELD, and APRI scores 
(Table 1).

There were significant differences in the etiology 
of liver disease between Hispanic and non-Hispanic 
patients (P < 0.0001). HCC in Hispanic patients was 
more likely to be secondary to alcohol-related liver 
disease or NAFLD than in non-Hispanic patients 
(Table 2).

HCC pResentation
At the time of HCC diagnosis, Hispanic patients 

were more likely to present with larger tumors 
(mean ± SD, 6.4 ± 4.2 vs. 5.6 ± 4.2 cm; P < 0.0001). 
Hispanic patients also presented with higher AFP 
values compared to non-Hispanic patients; 38.7% of 

AFP values in Hispanic patients were over 200 ng/mL  
compared to 32.6% in non-Hispanic patients 
(P  =  0.0046). Hispanic and non-Hispanic patients 
differed significantly when classified by Milan cri-
teria (P < 0.0001), with 26.3% of Hispanic patients 
and 37.7% non-Hispanic patients being within the 
Milan criteria. HCC tumor characteristics were 
significantly different between the two groups 
(P  =  0.0025); non-Hispanic patients had increased 
rates of single tumors (35.6% vs. 31.3%) and three 
tumors <3  cm (10.1% vs. 6.7%), while Hispanic 
patients had increased rates of macrovascular inva-
sion and extrahepatic spread (39% vs. 37.7%; Fig. 2). 
When classified by TNM staging, Hispanic patients 
were also more likely to present with more advanced 
staging (P  <  0.0001), including anatomic stage III 
or IV (55.2% vs. 44.3%), and non-Hispanic White 
patients were more likely to present with stage I 
or II (55.7% vs. 44.8%). Similarly, with Barcelona 
Clinic Liver Cancer staging, Hispanic patients were 
more likely to be stages C and D than A and B 
(P = 0.0135).

Hispanic patients diagnosed with anatomic stage 
III or IV disease were younger than those diagnosed 
with stage I and II disease (mean ± SD, 63.4 ± 11.3 
vs. 65.9 ± 10.2 years; P = 0.0107). However, this age 
difference was not present in Non-Hispanic White 
patients (mean ± SD, 61.7 ± 11.3 vs 61.7 ± 10.0 years; 
P  = 0.96). Similarly, Hispanic patients with tumors 
within the Milan criteria were older than those with 
tumors not within the Milan criteria (mean  ±  SD, 
66.0  ±  10.4 vs. 63.6  ±  11.0  years; P  =  0.0290), 
whereas non-Hispanic White patients with tumors 
within the Milan criteria were younger (60.9  ±  9.3 
vs. 62.4  ±  11.1  years; P  <  0.0001). Non-Hispanic 
White patients with more advanced disease (stage 
III and IV and not within the Milan criteria) were 
more likely to be men; however, Hispanic patients 
had a similar sex distribution regardless of disease 
progression.

When compared to patients with earlier disease, 
Hispanic patients with stage III and IV disease had 
similar BMIs as well as rates of diabetes, hyperten-
sion, and dyslipidemia, whereas non-Hispanic White 
patients with stage III and IV disease had lower 
BMIs (mean ± SD, 28.4 ± 5.9 vs. 29.1 ± 5.9 kg/m2; 
P = 0.0047), lower rates of diabetes (35.7% vs. 39.5%; 
P  =  0.0302), and similar rates of hypertension and 
dyslipidemia.

taBle 2. unDeRlying etiologies oF liVeR 
Disease

Etiologies of 
Underlying Liver 
Disease

Non-Hispanic 
Patients 

(n = 3,696)

Hispanic 
Patients 

(n = 521) P Value

AIH/PBC/PSC 68 (1.8%) 2 (0.4%) <0.0001

Alcohol alone 492 (13.3%) 108 (20.7%)

HBV/alcohol 38 (1.0%) 5 (1.0%)

HBV 97 (2.6%) 17 (3.3%)

HCV/A1ATD 77 (2.1%) 3 (0.6%)

HCV/alcohol 774 (20.9%) 73 (14.0%)

HCV/HBV (+/– alcohol) 103 (2.8%) 13 (2.5%)

HCV 865 (23.4%) 113 (21.7%)

NAFLD 635 (17.2%) 104 (20.0%)

Rare etiologies 18 (0.5%) 0 (0.0%)

Unclear/Unknown 529 (14.3%) 83 (15.9%)

Data shown as number (%).
Abbreviations: A1AT, alpha 1 antitrypsin deficiency; AIH, auto-
immune hepatitis; PBC, primary biliary cholangitis; PSC, primary 
sclerosing cholangitis.
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sCReening anD Diagnosis
HCC was diagnosed as part of screening in 29.1% 

of Hispanic and 25.9% of non-Hispanic White 
patients (P = 0.1233). HCC was diagnosed secondary 
to symptoms more frequently in non-Hispanic than 
in Hispanic patients (57.5% vs. 52.5%; P  =  0.0358). 
Forty-one percent of Hispanic patients had not under-
gone regular screening within 2 years before a diagno-
sis of HCC compared with only 29% of non-Hispanic 
patients (P  <  0.001). However, the screening status 
was unknown for 32.7% of Hispanic and 40.3% of 
non-Hispanic White patients (P  <  0.001). Non-
Hispanic White patients were also more likely to have 
AFP for screening than Hispanic patients (40.7% vs. 
27.5%; P = 0.0037).

tReatment anD suRViVal
Hispanic patients were less likely to undergo 

resection (9% vs. 13%; P  =  0.0266) or liver trans-
plantation (8% vs. 19%; P  <  0.0001). Hispanic 
patients were more likely to be treated by palliative 
care or enter hospice (28.4% vs. 23.9%; P = 0.0257). 
Median overall survival in Hispanic patients was 
1.4 years (95% confidence interval [CI], 1.22-1.56), 
which was similar to that of non-Hispanic White 
patients (1.3  years; 95% CI, 1.26-1.41; P  =  0.07) 

(Fig. 3). In multivariable analysis controlling for 
ethnicity, age, sex, anatomic stage, tumor within 
Milan criteria, and whether resection and/or liver 
transplant took place, non-Hispanic patients had 
worse survival than Hispanic patients (hazard ratio, 
1.15; 95% CI, 1.03-1.28; P = 0.0120).

Discussion
This large, multicenter, cohort study in the United 

States provides primary data on the presentation, 
treatment, and outcomes of Hispanic patients in 
comparison to their non-Hispanic White counter-
parts, demonstrating the significant differences and 
disparities between the two. These differences are 
likely contributing to the increased incidence and 
mortality of HCC throughout the country. This 
is one of the largest and most diverse cohorts for 
which the primary laboratory data, underlying etiol-
ogy of liver disease, treatments, and outcomes were 
collected and classified through manual clinical 
review.

Our results are consistent with studies that have 
shown that Hispanic individuals tend to be diagnosed 
with HCC at later stages and with more advanced 
disease.(18-21) Hispanic patients that present with early 

Fig. 2. Tumor characteristics of anatomic staging and tumor number in Hispanic versus non-Hispanic patients.
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stage HCC have the lowest rates of undergoing cura-
tive treatment. Furthermore, Hispanic patients were 
less likely to receive liver transplants within 360 days 
compared with non-Hispanic White patients.(21) 
Interestingly, despite diagnosis at more advanced 
stages, we found no difference in overall survival 
and Hispanic patients had better survival than their 
non-Hispanic White counterparts in multivariable 
analysis.

In our cohort, Hispanic patients were less likely to 
have undergone HCC screening within the 2  years 
before diagnosis compared with non-Hispanic White 
patients, despite having equal rates of cirrhosis. 
Evidence exists that social determinants and access to 
health care may play a role.(14) We propose that lower 
rates of screening might be one factor contributing to 
more advanced disease at the time of presentation in 
Hispanic patients in our cohort. Interestingly, overall 
rates of screening were low in the entire cohort not 
just among Hispanic patients, with the majority of 
HCC diagnosed secondary to symptoms.

One major contributor to differences between 
Hispanic and non-Hispanic White patients is 
likely related to the differences in rates of meta-
bolic syndrome and NAFLD, both of which are 
independently associated with increased risk of 
HCC.(23,25-29) In our cohort, Hispanic patients 
had higher BMI and higher rates of diabetes and 

hypertension and were also more likely to have 
NAFLD as the underlying etiology of liver disease 
compared with their non-Hispanic White coun-
terparts. The correlation between metabolic syn-
drome and its components (e.g., diabetes, obesity, 
hypertension) and HCC has been described.(25-28) 
Several different case and cohort studies have also 
demonstrated that HCC is almost twice as likely to 
develop in patients with type 2 diabetes compared 
to those without diabetes.(27,28) Heiss et al.(30) found 
that the metabolic syndrome was highly prevalent 
in Hispanic/Latino patients, with close to 50% of 
patients meeting diagnostic criteria at 45-64  years 
of age. Given the prevalence of metabolic syndrome 
and its components in Hispanic patients as well 
as the increased risk these risk factors portend to 
developing HCC, both primary care physicians and 
specialists should work closely with this population 
to prevent the onset of metabolic syndrome as this 
could subsequently reduce the incidence of HCC.

NAFLD and nonalcoholic steatohepatitis are cur-
rently the most common liver diseases worldwide, 
and NAFLD is a known risk factor for the develop-
ment of HCC.(23,26,29,31) NAFLD is more common 
in the Hispanic population, likely due to the higher 
prevalence of obesity and insulin resistance in these 
patients.(32) We found that Hispanic patients with 
HCC were more likely to have underlying NAFLD 

Fig. 3. Kaplan-Meier survival curve of outcomes between Hispanic and non-Hispanic White patients. Abbreviation: OS, overall survival.



Hepatology CommuniCations, Vol. 4, no. 11, 2020 POMENTI ET AL.

1715

compared to their non-Hispanic counterparts. 
Understanding trends in HCC among the Hispanic 
population in the United States may provide import-
ant insights on NAFLD–HCC trends.(20)

There are several limitations to this study. As a 
retrospective study, data were extracted from patient 
charts within 6 months of the date of HCC diagno-
sis; as patients were not followed longitudinally before 
their diagnosis of HCC, this has limitations in impli-
cations for screening data and recommendations. 
Although the entire study focuses on five different 
locations, 91% of the Hispanic patients were from 
Texas- and New York-based institutions. Additionally, 
all patients were seen at large tertiary care centers, lim-
iting the generalizability to the entire United States as 
well as patients seen at community-based institutions. 
As with any retrospective study, some data points 
were missing; however,  patient  charts were manually 
reviewed to significantly reduce missing data points 
and also to allow for collection of meaningful data. 
Despite manual review, there were many patients for 
whom data on HCC screening within 2 years of diag-
nosis were not available. Ethnicity was self-designated 
by patients, with a small number (77 patients) missing 
ethnicity data. The Hispanic population is a hetero-
geneous group that was unable to be further stratified 
given the retrospective nature of this study. However, 
the diversity in location of the multiple academic cen-
ters helped to capture a more diverse population.

Despite these limitations, this study has several 
strengths. Data extraction was performed by manual 
chart review, which allowed for extensive data col-
lection, including laboratory data, patient and tumor 
information, and outcomes. Identification of the 
underlying etiology of liver disease, for example, was 
made through review of clinical and histopathologic 
reports, with reliance on detailed documentation in 
the medical record. This is one of the largest multi-
center cohorts with primary information not included 
in the SEER database.

With the increasing prevalence of metabolic syn-
drome, diabetes, and NAFLD, especially within the 
Hispanic population, increased public health efforts 
with a focus on prevention should be undertaken. 
While this study demonstrates the risk factors asso-
ciated with HCC in Hispanic patients, significant 
questions for future exploration arise regarding the 
unexpected survival despite later stage diagnosis and 
noncurative treatment.
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