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Background: Black patients have a higher incidence and mor-
tality associated with hepatocellular carcinoma (HCC) compared
with that of White patients in many retrospective analyses. This
study sought to determine whether veterans treated for HCC
at the Memphis Veterans Affairs Medical Center (VAMC) in Ten-
nessee showed similar disparities in terms of stage at diagnosis,
type of therapy received, and overall survival (OS).

Methods: A retrospective review evaluated 132 White and
95 Black patients treated for HCC between 2009 and 2021. We
evaluated the impact on OS of age, sex, comorbidities, tumor
stage, o-fetoprotein level, method of diagnosis, first-line treatment,
systemic treatment, and surgical options offered. Kaplan-Meier
analysis was used to investigate differences in OS and cumulative
hazard ratio for death. Cox regression multivariate analysis evalu-

ated discrepancies among investigated variables.

Results: The study found no significant difference in OS be-
tween Black and White veterans with HCC. Significant dif-
ferences were found in who received surgical treatment and
systemic therapy. More White veterans received any form of
treatment compared with Black veterans (P < .001), and White
veterans were more likely to undergo surgical resection and
transplant (P = .052). There was no significant difference be-
tween age or stage at diagnosis, receipt of systemic therapy, al-
cohol, tobacco or drug use, HIV coinfection, or cirrhosis.
Conclusions: Black veterans with HCC at the Memphis VAMC
were less likely to receive any form of treatment, surgical resec-
tion, or transplant compared with White veterans, but this did not
have a statistically significant effect on OS.
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epatocellular carcinoma (HCC) is the
Hsixth most common and third most

deadly malignancy worldwide, carrying
a mean survival rate without treatment of 6 to
20 months depending on stage." Fifty-seven per-
cent of patients with liver cancer are diagnosed
with regional or distant metastatic disease that
carries 5-year relative survival rates of 10.7% and
3.1%, respectively.2 HCC arises most commonly
from liver cirrhosis due to chronic hepatocyte in-
jury, which may be mediated by viral hepatitis,
alcoholism, and metabolic disease. Other less
common causes include autoimmune disease,
exposure to environmental hazards, and certain
genetic diseases, such as o-1 antitrypsin defi-
ciency and Wilson disease.

Multiple staging systems for HCC exist that
incorporate some variation of the following fea-
tures: size and invasion of the tumor, distant
metastases, and liver function. Stage-directed
treatments for HCC include ablation, emboliza-
tion, resection, transplant, and systemic therapy,
such as tyrosine kinase inhibitors, immunother-
apies, and monoclonal antibodies. In addition
to tumor/node/metastasis (TNM) staging,
o-fetoprotein (AFP) is a diagnostic marker with
prognostic value in HCC with higher levels corre-
lating to higher tumor burden and a worse prog-
nosis. With treatment, the 5-year survival rate for
early stage HCC ranges from 60% to 80% but
decreases significantly with higher stages.” HCC
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screening in at-risk populations has accounted
for > 40% of diagnoses since the practice be-
came widely adopted, and earlier recognition has
led to an improvement in survival even when ad-
justing for lead time bias.?

Systemic therapy for advanced disease con-
tinues to improve. Sorafenib remained the stan-
dard first-line systemic therapy since it was
introduced in 2008.* First-line therapy improved
with immunotherapies. The phase 3 IMBrave150
trial comparing atezolizumab plus bevacizumab
to sorafenib showed a median overall survival
(OS) > 19 months with 7.7% of patients achiev-
ing a complete response.® HIMALAYA, another
phase 3 trial set for publication later this year,
also reported promising results when a prim-
ing dose of the CTLA-4 inhibitor tremelimumab
followed by durvalumab was compared with
sorafenib.®

There has been a rise in incidence of HCC
in the United States across all races and eth-
nicities, though Black, Hispanic, and Asian pa-
tients remain disproportionately affected.
Subsequently, identifying causative biologic,
socioeconomic, and cultural factors, as well
as implicit bias in health care continues to be
a topic of great interest.”® Using Surveillance,
Epidemiology, and End Results (SEER) data, a
number of large studies have found that Black
patients with HCC were more likely to present
with an advanced stage, less likely to receive



curative intent treatment, and had significantly
reduced survival compared with that of White
patients.”® An analysis of 1117 patients by Rich
and colleagues noted a 34% increased risk of
death for Black patients with HCC compared
with that of White patients, and other studies
have shown about a 50% reduction in rate of
liver transplantation for Black patients.'®'2 Qur
study aimed to investigate potential disparities in
incidence, etiology, AFP level at diagnosis, and
outcomes of HCC in Black and White veterans
managed at the Memphis Veterans Affairs Medi-
cal Center (VAMC) in Tennessee.

METHODS

A single center retrospective chart review was
conducted at the Memphis VAMC using the
Computerized Patient Record System (CPRS)
and the International Statistical Classification of
Diseases, Tenth Revision (ICD-10) code C22.0 for
HCC. Initial results were manually refined by pre-
specified criteria. Patients were included if they
were diagnosed with HCC and received HCC
treatment at the Memphis VAMC. Patients were
excluded if HCC was not diagnosed histologi-
cally or clinically by imaging characteristics and
AFP level, if the patient’s primary treatment was
not provided at the Memphis VAMC, if they were
lost to follow-up, or if race was not specified as
either Black or White.

The following patient variables were exam-
ined: age, sex, comorbidities (alcohol or sub-
stance use disorder, cirrhosis, HIV), tumor stage,
AFP, method of diagnosis, first-line treatments,
systemic treatment, surgical options offered,
and mortality. Staging was based on the Amer-
ican Joint Committee on Cancer TNM staging
for HCC." Surgical options were recorded as re-
section or transplant. Patients who were offered
treatment but lost to follow-up were excluded
from the analysis.

Data Analysis

Our primary endpoint was identifying differ-
ences in OS among Memphis VAMC patients
with HCC related to race. Kaplan-Meier analy-
sis was used to investigate differences in OS
and cumulative hazard ratio (HR) for death. Cox
regression multivariate analysis further evalu-
ated discrepancies among investigated patient
variables, including age, race, alcohol, tobacco,
or illicit drug use, HIV coinfection, and cirrhosis.
Treatment factors were further defined by first-
line treatment, systemic therapy, surgical re-
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Overall survival was 41.0 mo (1247 d) for Black veterans
(1032 d) for White veterans (P = .24).

TABLE 1 Overall Survival for
Hepatocellular Carcinoma

compared with 33.9 mo

Group Overall survival (95% CI), d
Black 1032 (792-1273)
White 1247 (967-1526)

section, and transplant. 2 analysis was used to
investigate differences in treatment modalities.

RESULTS

We identified 227 veterans, 95 Black and
132 White, between 2009 and 2021 meeting
criteria for primary HCC treated at the Mem-
phis VAMC. This study did not show a sig-
nificant difference in OS between White and
Black veterans (P = .24). Kaplan-Meier assess-
ment showed OS was 1247 days (41 months)
for Black veterans compared with 1032 days
(84 months) for White veterans (Figure; Table 1).

Additionally, no significant difference was
found between veterans for age or stage at di-
agnosis when stratified by race. The mean age of
diagnosis for both groups was 65 years (P = .09).
The mean TNM staging was 1.7 for White veter-
ans vs 1.8 for Black veterans (P = .57). There was
a significant increase in the AFP level at diagno-
sis for Black veterans (P = .001) (Table 2).

The most common initial treatment for both
groups was transarterial chemoembolization and
radiofrequency ablation with 68% of White and
64% of Black veterans receiving this therapy.
There was no significant difference between who
received systemic therapy.

However, we found significant differences by
race for some forms of treatment. In our analy-
sis, significant differences existed between those
who did not receive any form of treatment as well
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TABLE 2 Baselines Demographics

Variables White race Black race P value
Age, mean (95% Cl), y 65 (63.6-66.6) 65 (63.7-65.8) .09
Stage, mean (95% CI)? 1.7 (1.4-1.8) 1.8 (1.5-2.1) .57

a-fetoprotein level,
mean (95% ClI), ng/mL

2American Joint Committee on Cancer tumor/node/metastasis staging for hepatocellular cancer.

TABLE 3 Multivariate Analysis for Factors Affecting Survival

234 (83.6-469.5) 1810 (378.7-3739.9)  .001

Variable Hazard ratio (95% CI) P value
Age
>65y 0.95 (0.64-1.41) .80
<65y 1.05 (0.7162-1.54) .80
Race
Black 1.30 (0.87-1.94) .20
White 0.77 (0.51-1.15) .20
Comorbidities
Alcohol use 0.98 (0.60-1.65) .98
Tobacco use 1.37 (0.78-2.41) .27
lllicit drug use 0.86 (0.55-1.37) .53
HIV coinfection 1.55 (0.36-6.62) .56
Liver cirrhosis 1.25 (0.68-2.30) A7
o-fetoprotein level > 4002 1.36 (0.65-1.46) .01

aAssociated with significant negative survival outcome.

as who received surgical resection and trans-
plant. Among Black veterans, 11.6% received
no treatment vs 6.1% for White veterans (P =
.001). Only 2.1% of Black veterans underwent
surgical resection vs 8.3% of White veterans
(P = .046). Similarly, 13 (9.8%) White veterans vs
3 (3.2%) Black veterans received orthotopic liver
transplantation (P = .052) in our cohort (eAppen-
dix available at doi:10.12788/fp.0304). We found
no differences in patient characteristics affecting
0§, including alcohol use, tobacco use, illicit drug
use, HIV coinfection, or liver cirrhosis (Table 3).

DISCUSSION

In this retrospective analysis, Black veter-
ans with HCC did not experience a statisti-
cally significant decrease in OS compared
with that of White veterans despite some dif-
ferences in therapy offered. Other studies have
found that surgery was less frequently recom-
mended to Black patients across multiple can-
cer types, and in most cases this carried a
negative impact on 0S.81011.1415 A number of
other studies have demonstrated a greater per-
centage of Black patients receiving no treat-
ment, although these studies are often based
on SEER data, which captures only cancer-
directed surgery and no other methods of treat-
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ment. Inequities in patient factors like insurance
and socioeconomic status as well as willingness
to receive certain treatments are often cited as
major influences in health care disparities, but
systemic and clinician factors like hospital vol-
ume, clinician expertise, specialist availability,
and implicit racial bias all affect outcomes.'® One
benefit of our study was that CPRS provided a
centralized recording of all treatments received.
Interestingly, the treatment discrepancy in our
study was not attributable to a statistically sig-
nificant difference in tumor stage at presentation.
There should be no misconception that US De-
partment of Veterans Affairs patients are less af-
fected by socioeconomic inequities, though still
this suggests clinician and systemic factors were
significant drivers behind our findings.

This study did not intend to determine dif-
ferences in incidence of HCC by race, although
many studies have shown an age-adjusted in-
cidence of HCC among Black and Hispanic pa-
tients up to twice that of White patients.’-8-10
Notably, the rate of orthotopic liver transplanta-
tion in this study was low regardless of race com-
pared with that of other larger studies of patients
with HCC."2'5 Discrepancies in HCC care among
White and Black patients have been suggested
to stem from a variety of influences, including ac-
cess to early diagnosis and treatment of hepatitis
C virus, comorbid conditions, as well as complex
socioeconomic factors. It also has been shown
that oncologists’ implicit racial bias has a nega-
tive impact on patients’ perceived quality of com-
munication, their confidence in the recommended
treatment, and the understood difficulty of the
treatment by the patient and should be consid-
ered as a contributor to health disparities.'”18

Studies evaluating survival in HCC using
SEER data generally stratify disease by localized,
regional, or distant metastasis. For our study,
TNM staging provided a more accurate assess-
ment of the disease and reduced the chances
that broader staging definitions could obscure
differences in treatment choices. Future studies
could be improved by stratifying patients by vari-
ables impacting treatment choice, such as Child-
Pugh score or Barcelona Clinic Liver Cancer
staging. Our study demonstrated a statistically
significant difference in AFP level between White
and Black veterans. This has been observed in
prior studies as well, and while no specific cause
has been identified, it suggests differences in
tumor biologic features across different races.
In addition, we found that an elevated AFP level



at the time of diagnosis (defined as > 400) corre-
lates with a worsened OS (HR, 1.36; P = .01).

Limitations

This study has several limitations, notably the
number of veterans eligible for analysis at a sin-
gle institution. A larger cohort would be needed
to evaluate for statistically significant differ-
ences in outcomes by race. Additionally, our
study did not account for therapy that was of-
fered to but not pursued by the patient, and
this would be useful to determine whether
patient or practitioner factors were the more
significant influence on the type of therapy
received.

CONCLUSIONS

This study demonstrated a statistically signifi-
cant difference in the rate of resection and liver
transplantation between White and Black vet-
erans at a single institution, although no differ-
ence in OS was observed. This discrepancy
was not explained by differences in tumor stag-
ing. Additional, larger studies will be useful in
clarifying the biologic, cultural, and socioeco-
nomic drivers in HCC treatment and mortality.
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eAPPENDIX Hepatocellular Carcinoma Therapies®

Black race, White race,
Therapies No. (%) (n = 95) No. (%) (n = 132) P value
No treatment 11 (11.6) 8 (6.1) .001
Transarterial chemoembolization 59 (62.1) 77 (58.3)
Systemic therapy (sorafenib) 12 (12.6) 16 (12.1) .73
Surgical resection 2 (2.1) 11 (8.3) .046
Transplant 3(3.2 13 (9.8) .052
Yttrium-90 4 (4.2 2(1.5) --
Radiofrequency ablation 2(2.1) 5(3.8) --
Stereotactic body radiotherapy 2 (2.1) 0 (0) -

aPatients lost to follow-up were excluded from the study.
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