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Background

Age-adjusted mortality from cirrhosis and hepatocellular carcinoma (HCC) continues

to increase in the U.S.1, as well as disproportionately affect racial/ethnic minorities.
Understanding risk factors for cirrhosis is key to prevention but these have not been well
described in contemporary hepatology practices. Several recent shifts may have changed
cirrhosis and HCC epidemiology including improved access to highly efficacious hepatitis C
virus (HCV) and? hepatitis B virus (HBV) treatments, increased prevalence of obesity and
metabolic syndrome, and an increase in alcoholic liver disease.

We examined the distribution of risk factors in the Texas HCC Cohort (THCCC), a racial/
ethnically and socioeconomically diverse prospective cohort of cirrhosis patients recruited
from five Texas-based Hepatology practices.* Texas has the highest HCC incidence rates in
U.S.5, making it an ideal place to report the distribution of risk factors for cirrhosis overall
and in different racial/ethnic subgroups.

Methods

THCCC cohort study was previously* described. Recruitment of patients with cirrhosis
began December 21, 2016 from five institutions in three cities (Houston Veterans
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Administration and Baylor Clinic in Houston; University of Texas Southwestern and
Parkland Hospital in Dallas; and University of Texas San Antonio in San Antonio). Cirrhosis
diagnosis was based on liver histology, radiological features, liver elastography, or serum
biomarkers. We excluded patients with uncontrolled hepatic decompensation, history of
HCC, or current non-hepatic cancer. In addition to data extraction from the electronic
medical record, patients completed data collection forms detailing medical history, alcohol
and tobacco use and medications.

We analyzed risk factors including HCV infection [active, resolved, none], HBV infection
[active, past, none], HIV, alcoholic liver disease, nonalcoholic fatty liver disease (NAFLD),
metabolic syndrome (diabetes, obesity [BMI>30], dyslipidemia, hypertension) and other risk
factors (alcohol drinking, tobacco use) (supplementary Table 1).

We compared cirrhosis risk factors among Hispanics, blacks and non-Hispanic whites.

We calculated unadjusted and multivariate odds ratios and accompanying 95% confidence
intervals using logistic regression models, where the dependent variables were groups based
on race/ethnicity. We also constructed models where the dependent variables were groups
based on HCV, NAFLD or ALD. Multivariate models included only variables with p<0.1 in
univariate analyses.

We enrolled 1717 participants as of January 30, 2019. The mean age was 60.1+10.1 years,
and 582 (33.9%) were women. They included 50.0% non-Hispanic white, 25.9% Hispanics,
21.7% blacks, and 1.4% Asian. Among 445 Hispanics, 20 were born in Central America
(4.5%), 8 in South America (1.8%), 5 in the Caribbean (1.1%), 122 in Mexico (27.4%),

282 (63.4%) in the United States, and 8 (1.8%) in other countries. Risk factors, in order of
frequency, were resolved HCV (33.1%), alcoholic liver disease (30.6%), NAFLD (23.3%),
active HCV (16.1%), and active HBV (2.5%). Diabetes was present in 55.5% of cirrhosis
patients with NAFLD compared to 31.8%, 30.2%, and 35.4% of patients with active HCV,
active HBV and alcoholic liver disease, respectively.

Hispanics were the youngest group with a mean age at time of diagnosis of 54 years (SD 10)
compared with 58 (SD 10) in non-Hispanics. Alcoholic liver disease was the most common
risk factor in Hispanics (35.5%), followed by NAFLD (34.2%) and resolved HCV (23.8%).
In contrast, 53.6% of blacks had resolved HCV, 30.4% alcoholic liver disease and only 4.8%
NAFLD. These 3 risk factors were equally distributed in non-Hispanic whites who also had
the lowest proportions of diabetes or alcoholic liver disease (Table 1).

After adjusting for differences in demographics and other risk factors, Hispanics had higher
odds of having obesity, diabetes, or NAFLD but lower odds of HBV or current smoking

than non-Hispanics (Table 1). Blacks were more likely to have active or resolved HCV as
well as alcoholic liver disease and tobacco smoking than Hispanics but less likely to have
NAFLD. Analyses predicting HCV, NAFLD and ALD (supplementary Table 2), showed that
black race was inversely associated with NAFLD, and Hispanic ethnicity was associated
with ALD and NAFLD.
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Discussion

The most common risk factors of cirrhosis and HCC have shifted from active viral hepatitis
to resolved/treated viral hepatitis as well as alcoholic and non-alcoholic fatty liver disease.
However, there are significant racial/ethnic differences in the distribution of risk factors,
notably the high prevalence of metabolic syndrome and NAFLD in Hispanics and low
prevalence of these risk factors in blacks. Blacks have high prevalence of alcoholic liver
disease and heavy alcohol drinking. These findings portend a continued disproportionate
burden of chronic liver disease in Hispanics® and possibly blacks. We excluded patients with
decompensated cirrhosis, which affects the generalizability of the findings and opens the
study to incidence-prevalence bias related to differential rate of decompensation or death.

Further, the shift from uncommon risk factors that carry a considerable increase risk of
cirrhosis and HCC (active HCV, HBV) to more common but weaker risk factors (alcohol,
NAFLD) is likely to result in a larger pool of chronic liver disease patients at risk for
developing cirrhosis and HCC. However, it may become increasingly difficult to define the
highest risk groups in need of interventions or monitoring. There is a clear need for risk
stratification tools for cirrhosis and HCC among patients with HCV sustained virological
response, adequate HBV suppression’, alcoholic liver disease, and NAFLDS.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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