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Abstract

Liver cancer remains an important cause of cancer mortality in the United 
States. Incidence of hepatocellular carcinoma (HCC), the most common 
histological cell type of liver cancer, has increased over the past 30 years. 
The statistics are particularly worrisome for African Americans. Their incidence 
of HCC far surpasses that of other races, particularly whites. Additionally, 
mortality for African Americans with HCC is also far worse. In a review of the 
literature, we found a stepwise progression of variables that may contribute to 
this observation. African Americans have the highest observed rates of infection 
with chronic hepatitis and are offered treatment less often for hepatitis C virus. 
The progression to cirrhosis is slower, which may complicate HCC surveillance. 
Regardless, they receive surveillance either biochemical or radiographic at a 
lower rate than patients of other races. Further, African Americans present at 
a more advanced stage and are referred for curative therapy less often. When 
African Americans do receive therapy, their outcomes are worse. Additional 
investigation is warranted as to whether differences in tumor biology may also 
play a role. 
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Introduction
Liver cancer is the fifth most common cause of cancer in men 

worldwide and the second leading cause of site-specific cancer-
related death [1]. Hepatocellular carcinoma (HCC) is by far the 
most common histological cell type of liver cancer, accounting for 
90% of all liver cancer in the United States (US) [2]. According to the 
NIH Surveillance, Epidemiology, and End Results (SEER) database, 
the annual age-adjusted incidence of HCC in the US is increasing 
rapidly. It more than tripled between 1975 and 2005 rising from 
1.6 per 100,000 to 4.9 per 100,000 [2]. The statistics are particularly 
worrisome for African Americans. According to the SEER database, 
their HCC incidence in 2005-2007 was 7.6 per 100,000 over 1.5-fold 
higher than the national average [3]. Key risk factors for HCC include 
liver cirrhosis (typically due to chronic liver disease) and male sex 
rates of liver cancer in men are two to four times as high as those 
in women [4]. HCC arises in a background of liver cirrhosis in 80-
90% of cases, [5] with the strength of association dependent on the 
etiology of the liver disease [6].

As of 2008, the worldwide incidence and mortality of liver 
cancer were essentially equal, highlighting the urgent need for 
better strategies for prevention, early diagnosis, and treatment. The 
prognosis for most patients with HCC is grim 5 year survival ranges 
between 6-7% [7] worldwide and is less than 12% in the US [3]. Early 
detection allows life-saving interventions to be offered. With curative 
surgery, HCCs detected at very early stages have 5-year survival 
rates reported over 50% [8]. In an effort to increase the likelihood 
that HCC will be detected at an early and curable stage, guidelines 
of the American Association for the Study of Liver Disease (AASLD) 
recommend life-long bi-annual screening with ultrasound for 
patients with liver cirrhosis [9].
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There are a number of worrisome trends for African Americans 
with respect to HCC. Black patients with cirrhosis receive less 
surveillance for HCC than other racial groups particularly non-
Hispanic Caucasians [10]. Perhaps as a consequence, African 
Americans have more advanced tumor stage at diagnosis and receive 
definitive surgical treatment less often than other racial groups. 
Most concerning is that African Americans with HCC have higher 
mortality than other ethnicities [11-16]. This review examines the 
factors that might contribute to increased HCC risk and mortality 
among African Americans. These include greater exposure to agents 
that cause liver damage (e.g. chronic hepatitis C virus (HCV) infection 
and hepatitis B virus (HBV) infection), less access to healthcare [14] 
and, potentially, biological and histological differences in the HCC 
tumor subtype.

Potential contributors to the elevated HCC risk and higher 
mortality in african americans
Higher exposure to factors causing chronic liver injury:

HCV infection: The relationship between HCV infection 
and HCC risk in African Americans is complex and incompletely 
understood. African Americans have a higher prevalence of chronic 
HCV infection [17] than that of any other racial group in the US. 
This is in part due to a polymorphism in the interferon (IFN) lambda 
4 gene that reduces rates of spontaneous clearance and reduces the 
effectiveness of interferon-based treatments, which were the mainstay 
of HCV treatment until about two years ago [18]. The lower response 
rate to IFN-based treatment may have discouraged HCV-treatment 
during the many years when they were the only therapies available.

The National Health and Nutrition Examination Survey 
(NHANES) III, which examined HCV rates in the US from 1988-
1994, found that non-Hispanic blacks had the highest prevalence of 
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HCV exposure: 3.2% with HCV antibodies compared to 1.5% among 
non-Hispanic whites [19]. In a subsequent NHANES survey, from 
1999-2002, the prevalence amongst blacks remained twice the rate 
of non-Hispanic whites (3.0% vs. 1.5%) [19]. This survey also found 
that the highest prevalence of HCV was in non-Hispanic black men 
between the ages of 40-49 years 13.6% versus roughly 6% for non-
Hispanic white men and around 10% for Mexican-American men 
within the same age group[19,20].

Among 149,407 patients with confirmed HCV infection defined 
as a positive HCV-antibody and an HCV associated ICD-9 code 
between 1999-2010 in the Veterans Administration (VA) HCV 
Clinical Case Registry, 36.1% were African American, second only to 
non-Hispanic whites, who comprised 56.3% of those in the registry 
[21].

Interestingly, within this VA cohort, El-Serag, et al. found that 
HCV-positive African Americans had a lower risk of both progression 
to cirrhosis [Hazards Ratio (HR): 0.58, 95% Confident Interval (CI) 
= 0.55-0.61] and development of HCC [HR: 0.77, 95% CI=0.71-0.83] 
than HCV-positive Caucasians. These data were adjusted for year 
of HCV diagnosis, age, gender, HCV genotype, body mass index, 
alcohol use, HIV, HBV coinfection, period of service, and HCV 
treatment response [21]. Other studies also demonstrated a lower 
risk of progression to cirrhosis in African Americans, though they 
have failed to reach statistical significance [17]. These findings could 
be problematic if HCC risk in African Americans is not as closely tied 
to liver cirrhosis as it is in other racial/ethnic groups. As mentioned, 
HCC screening guidelines target patients with cirrhosis because the 
vast majority of cancer arises in the cirrhotic liver (~80-90%) [4]. 
These findings could have a deleterious effect if it results in failure to 
be engaged in HCC screening and, thus, delaying diagnoses.

In addition to increased incidence, African Americans are 
treated less for chronic HCV. El-Serag, et al. found that African 
Americans were the least likely to have undergone antiviral therapy 
with ribavirin and IFN, with almost 90% of their population never 
receiving treatment compared to 81% for non-Hispanic whites 
[21]. Though, again, under the old paradigm of treatment, African 
American patients had lower rates of sustained virological response 
(SVR), perhaps influencing provider decision-making and thus 
contributing to these data.

DAAs for HCV bring hope to millions around the globe with 
HCV with their excellent efficacy. There is evidence, however, that 
African American patients receive DAAs less often than white 
patients. In one study of the veteran population with HCV seeking 
care in the VA system during the DAA era, Kanwal, et al. found that 
black patients had 22% lower odds [Odds Radio (OR): 0.78; 95% 
CI: 0.73-0.84] of being treated with DAAs than white patients [22]. 
This difference persisted after adjustment for socioeconomic status, 
severity of liver disease, comorbidity and healthcare utilization. 
Furthermore, this disparity persisted even in patients presenting to 
HCV-specialty clinics. Black patients in this study had higher rates of 
HIV, homelessness, diabetes and drug and alcohol use, which are all 
predictors of DAA treatment.

When African Americans are successfully treated, they may 
maintain an elevated risk of developing HCC. In a study of veterans 
who received IFN-based treatment for HCV and achieved a sustained 

virological response (SVR), indicative of HCV cure, El-Serag, et al. 
found that black patients had an increased risk of developing HCC 
compared to whites HR of 1.4 but the increase was not statistically 
significant [p=0.31] [23]. Many of the studies on post-SVR HCC were 
done in Japan [24,25] and data are limited on risk factors for post-
SVR HCC in direct acting antiviral (DAA) users.

Increased prevalence of HBV infection in african 
americans

HBV is an important cause of HCC even in the absence of 
cirrhosis. The exact mechanism linking chronic HBV infection with 
HCC is not fully understood. Progression to cirrhosis remains an 
important risk factor however, in the US, one study estimated that 
the annual incidence of HCC in non-cirrhotic patients with chronic 
HBV infection is 0.3%, [26] indicating that other factors play a role. 
HBV DNA becomes integrated into the chromosomes of infected 
hepatocytes including locations associated with cellular growth [27]. 
Additionally, the HBV viral X protein has been implicated in the 
dysregulation of cellular growth control mechanisms [27].

African Americans have the highest incidence of acute HBV of 
any group in the United States 1.7 cases per 100,000 persons as of 
2010 [20]. The majority of cases of acute HBV results from horizontal 
transmission and the vast majority (95%) are cleared and do not result 
in chronic HBV infection [28]. According to data in the NHANES 
III (1988-1994) and a subsequent NHANES (1996-2006) survey, age-
adjusted prevalence of chronic HBV infection defined as patients with 
positive anti-HBc and HBsAg in the non-Hispanic black population 
increased from 0.83% to 0.89%, the only group studied that showed 
an increase over the time surveyed [29]. For comparison, during the 
same period rates of chronic HBV in non-Hispanic whites fell from 
0.21% to 0.09% [29].

Alcohol and diabetes potentiate HCC risk
Heavy alcohol consumption is an independent risk factor for 

HCC [30]. Additionally, alcohol has immunologic and oxidative-
stress related consequences on the livers of patients who are infected 
with HCV [31]. It’s controversial whether diabetes mellitus (DM) 
increases HCC risk in the absence of other causes of liver disease 
[30,32,33]. There is, however, strong evidence that DM potentiates 
HCC risk in patients with underlying chronic liver disease [32,34].

In a case-control study of 115 patients with HCC and 230 without, 
Hassan et al. found a significant, independent association between 
the presence of DM both non-insulin and insulin dependent and 
the risk of HCC [adjusted OR 4.3, 95% CI=1.9-9.9] [30]. Within the 
same population, a history of heavy alcohol consumption (defined 
as >80 ml ethanol/day) was an independent risk factor for HCC 
[adjusted OR 2.4, 95% CI=1.3-4.4]. When a diagnosis of DM was 
combined with the presence of viral hepatitis, a statistically significant 
synergistic relationship was found on the incidence of HCC. A similar 
relationship was found between heavy alcohol consumption with 
the presence of DM and incidence of HCC [30]. In a population of 
military veterans, El-Serag, et al. showed similar synergism between 
the presence of DM and either HBV, HCV or alcoholic cirrhosis and 
the incidence of HCC [OR 1.57, p=0.018] [32]. This study did not find 
an independent association between DM and HCC, however. There 
is recent evidence that the relationship between liver disease and DM 
in cirrhosis may only apply to cirrhotic patients with non-HCV liver 
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disease, but more studies are needed [34].

This synergism has important implications for the African 
American population. In a veteran population infected with HCV, 
African Americans had a significantly higher prevalence of alcohol 
abuse (59.2% vs. 49.5%) and DM (16.1% vs. 8.7%) than non-Hispanic 
whites. This difference in potentiating factors predisposes the African 
American population to greater HCC risk and may partially explain 
the increased prevalence observed.

Lower HCC surveillance rates in african americans: The 
AASLD recommends life-long biannual ultrasound surveillance in 
cirrhotic patients and some non-cirrhotic HBV-positive patients 
[9]. Some authors and societies advocate [4,35] the measurement of 
serum alpha fetoprotein (AFP) levels in conjunction with ultrasound 
surveillance; however, when the most-commonly used cut-point, 
20 ng/mL, is applied, AFP has less sensitivity than is optimal for 
a screening modality 25-65% [4] explaining the reluctance to 
include AFP testing in routine HCC screening [36,37]. Despite 
the limitations, the National Comprehensive Cancer Network 
recommends all cirrhotic patients and HBV-carriers undergo both 
US and serum alpha-fetoprotein (AFP) testing every 6-12 months 
[35]. The American College of Gastroenterology also recommends 
ultrasound and AFP testing, though at unstated intervals [35]. In 
addition to sub-optimal sensitivity, AFP measurements also have 
sub-optimal specificity. Sterling, et al. found that in a group of 855 
patients with advanced HCV, about 25% of patients without HCC 
had an AFP >20 ng/mL [38].

An AFP cut-off of 20 ng/mL has an especially low sensitivity 
among African Americans with chronic HCV infection. In one 
retrospective case-control study of HCV patients with HCC, Nguyen, 
et al. found that African American patients with HCV and HCC were 
only 56% more likely to a “more abnormal” AFP level than African 
American patients with HCV alone [39]. The authors concluded that 
“AFP [was] of no value in this group of patients” [39]. This group also 
found that at an AFP cutoff of 10 ng/mL, the sensitivity for detecting 
HCC was 57.1% for African Americans and 81.6% for non-African 
Americans (p-value=0.02). At a cutoff of 20 ng/mL, the sensitivities 
for the two groups were 42.9% and 66% respectively (p-value=0.05). 
It is possible that AFP measurement will be a more sensitive and 
specific indicator of HCC in patients who have been cured of HCV 
than among patients with active, chronic HCV infection as HCV cure 
is accompanied by a decrease in AFP levels [40].

Troublingly, African Americans at risk for HCC are screened less 
than other groups. Among a population of roughly 1,800 cirrhotic 
patients in the SEER database with an eventual diagnosis of HCC 
between 1994 and 2002, Davila, et al. found that a smaller percentage 
of black patients received any screening as compared to white patients 
(40.8% versus 53.3%) [10]. “Any screening” in this case was defined 
as ever having an AFP level measured or an abdominal ultrasound. 
Black patients also had lower rates of “regular surveillance” defined as 
an annual surveillance test, ultrasound and/or AFP at least 2 of the 3 
years prior to HCC diagnosis and “inconsistent surveillance” defined 
as one surveillance test 2-3 years prior to diagnosis. The authors were 
unable to examine data on tests ordered and not completed, thus it is 
unclear how much adherence plays a role in the observed screening 
rates.

Similarly, among patients in the national VA Hepatitis C Clinical 
Case Registry, black patients were less likely than any other racial 
group to undergo routine surveillance (OR 0.6, 95% CI=0.45-0.81) 
defined as either AFP or ultrasound in two consecutive years within 
the first four years after diagnosis of cirrhosis [41].

Differences in presentation, treatment and survival among 
african americans

Black patients present with HCC at a younger median age and 
with more advanced tumor stages than white patients. In a review 
of HCC in white and black patients, Sloane, et al. found a greater 
proportion of black patients presented prior to age 70 years than 
white patients (p<0.0001) [11].

Treatment options for HCC depend on the size, location and 
spread of the cancer as well as the severity of the underlying liver 
disease. Partial hepatectomy is potentially curable and is optimal 
for patients without distant metastases and adequate liver function. 
Patients with low hepatic reserve who cannot tolerate hepatectomy 
may undergo orthotopic liver transplantation under certain 
circumstances. Selection for transplant is based upon tumor criteria 
such as the Milan criteria, which includes patients who have a solitary 
tumor <5 cm, or 3 lesions <3 cm and localized disease without 
vascular invasion [42]. Other treatments for disease that remains 
within the liver include radiofrequency ablation or transarterial 
chemoembolization, often used alone or as a bridge to transplant. 
Systemic chemotherapy is an option for patients with HCC that has 
spread outside the liver; however the most successful agent, sorafenib, 
extends survival for only about 3 months, from a median of 7.9 
months to 10.7 months [43].

Data suggest African Americans present with more advanced 
tumor stages, limiting treatment options. In the Sloane, et al. study 
mentioned above, black patients were more likely to have regional 
(27.5% versus 22.4%) and distant (22.7% versus 19.9%) metastases 
(p<0.0005) at diagnosis.

Multiple studies have shown that black patients are less likely to 
receive surgical management of HCC, which is generally an option for 
patients with better preserved liver function [11,14-16]. Sloane and his 
colleagues reported that black patients with localized HCC defined as 
disease confined to the initial organ without evidence of spread were 
more likely to have “surgery not recommended” (45% versus about 
37%) and less likely to have “surgery performed” (20% versus 30%) 
when compared to white patients (p<0.001) [11]. In patients with 
regional spread nearby lymph nodes, organs or tissues black patients 
had surgery “not recommended” 60% of the time compared to 55% 
in whites (p=0.012). The investigators proposed advanced stage as 
presentation may have contributed to this disparity, but stage alone 
cannot account for the differences in patients with localized disease.

Mathur, et al. found that black and Hispanic patients received 
invasive therapy defined as tumor ablation, hepatectomy or liver 
transplant at lower rates than whites and Asians (p<0.001) [14]. 
The authors cited poor access to complex cancer care as a potential 
contributor to this disparity. Hoehn, et al. however, found that black 
patients with localized HCC were less likely to receive surgery even 
after adjusting for income, education, insurance status and stage 
at presentation [16]. Presence of comorbidities that may increase 
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surgical risks was offered as one possible explanation, though the 
authors were unable to find data to support this inference.

It is also well established that black patients with HCC have 
lower survival rates [11,14-16]. Sloane, et al. found that among their 
cohort, survival for black patients with HCC was lower than for white 
patients after adjusting for age, gender, tumor stage and surgical 
treatment intervention used (HR 95% CI=1.041-1.2, p=0.002). 
Similarly, when compared to Asian and white patients, Hoehn, et al. 
found that black patients have higher mortality after adjusting for 
stage and socioeconomic factors [16]. Xu, et al. showed black patients 
who underwent surgery had lower 5-year survival than white and 
Asian and patients (Figure 1) [15]. Survival was also worse for black 
patients undergoing non-surgical therapy (Figure 1). Mathur, et al. 
found that black race was a significant predictor of poor outcome 
from invasive therapy defined as tumor ablation, hepatic resection 
or transplant, which maintained statistical significance even after 
adjusting for tumor stage, socioeconomic and clinical status [14]. 
There was no difference in mortality amongst patients who received a 
liver transplant, though they noted that black patients were two-fold 
less likely to receive liver transplants than white patients.

Finally, in a recent comprehensive look at inpatient 
hospitalizations in 2011 for HCC, Rajbhandari, et al. showed an 
alarming disparity in inpatient mortality for black patients [44]. 
Overall, 10.9% of inpatient admissions for black patients ended 
in death, compared to 6.4% for whites (OR 1.8, 95% CI=1.3-2.47, 
p<0.001). This difference remained after adjustment for the presence 
of metastatic disease, receipt of tumor-related procedures and both 
systemic and liver-related inpatient complications. With regard 

to socioeconomic considerations, the difference persisted despite 
adjustment for insurance status and zip code income level of the 
patients studied.

Conclusion
The incidence of HCC among African Americans in the US is 

increasing. Their exposure to the number one risk factor in the US 
HCV is the highest of any racial group. When African Americans are 
diagnosed with HCC, their tumors are diagnosed at a later stage, and 
are more widespread. African Americans receive potentially curative 
surgery less often and their outcomes are worse than non-African 
Americans. The reasons for these disparities are not entirely clear, 
though socioeconomic factors and access to care appear to contribute. 
Figure 2 depicts a confluence of these factors that contribute to the 
observed disparity.

Further research is needed to determine whether distinctive 
tumor biology also plays a role. A biological component is suggested 
by the younger age at onset of HCC, differences in AFP levels and 
differing response to therapy in African Americans. Additionally, 
data on differences in HCC tumor histology among racial groups 
is sparse, though other diseases may set some precedent. African 
American women who develop breast cancer, for example, have a 
higher incidence of triple-negative breast cancer than other racial 
groups [45]. Expounding upon differences in liver tumor biology 
and histology amongst racial groups in a similar fashion may help 
explain some of these disparities as well as how social determinants of 
healthcare impact biology.
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