
Incidence of Hepatocellular Carcinoma in Texas Latinos,
1995–2010: An Update
Amelie G. Ramirez1*, Edgar Munoz2, Alan E. C. Holden1, Rebecca T. Adeigbe2, Lucina Suarez2

1 Institute for Health Promotion Research and Cancer Therapy and Research Center, University of Texas Health Science Center at San Antonio, San Antonio, Texas, United

States of America, 2 Institute for Health Promotion Research, University of Texas Health Science Center at San Antonio, San Antonio, Texas, United States of America

Abstract

Background: A previous study showed Hepatocellular Carcinoma (HCC) rates to be higher among Latinos in Texas and
highest among South Texas Latinos compared to other non-Hispanic whites (NHW) and other Latinos in the United States
(U.S.). We used more recent data to assess trends in HCC among Texas Latinos and to reassess the elevated HCC incidence
rate in Texas Latinos.

Methods: We used data from the U.S. SEER Program and the Texas Cancer Registry to calculate annual and 3-year moving
average age-specific and age-adjusted HCC incidence rates, annual percent changes (APCs), and their corresponding 95%
confidence intervals for Latinos and NHW in the U.S., Texas and South Texas.

Results: Texas Latino male and female incidence rates were 3.1 and 4.0 times higher than their NHW counterparts in SEER
regions. Latino males and females in South Texas had the highest rates of HCC incidence overall; rate ratios were 3.6 and 4.2
among South Texas Latino males and females compared to SEER NHW counterparts. There are statistically significant
increases in HCC incidence rates in all groups (Texas and South Texas Latinos and NHW groups) and across all age groups.
The elevated HCC rates in Texas Latinos are consistent over the 1995–2010 period.

Conclusions: The incidence of HCC among Latinos in South Texas remains higher than elsewhere in the U.S. and warrants
closer investigation of potential risk factors related to prevailing conditions unique to the population including higher
obesity and diabetes rates, environmental, cultural and socioeconomic factors and possibly genetic predisposition.
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Introduction

Hepatocellular Carcinoma (HCC) incidence rates continue to

increase globally and in the United States (U.S.); incidence rates

have historically been higher in Asia and West and Central Africa

however surveillance trends indicate that HCC age-adjusted

incidence rates have almost tripled in the U.S. over the past 20

years [1,2]. Others have postulated that the increase in HCC

incidence is related to the changing risks associated with the

Hepatitis B and C virus, cirrhosis, heavy alcohol consumption,

diabetes, obesity and other metabolic syndromes [2,3]. The

contraction and development of these HCC risks tend to be more

prominent among minority racial and ethnic groups and

immigrant groups [4–6].

In the U.S. HCC is the primary type of liver cancer diagnosed

accounting for approximately 90% of all liver cancer cases [1].

Historical data from SEER and other registries show a long-

standing discrepancy in the incidence of HCC between Latinos

and NHW, with Latinos experiencing HCC rates that are twice as

high as NHW [7]. SEER data however exclude a sizable

proportion of the U.S. Latino population because Texas, which

accounts for over one-fifth of the U.S. Latino population, is not

included in the SEER registries. We have previously reported on

the much higher HCC incidence rates of Latinos living in Texas

and South Texas. For the period 1995–2006, HCC age adjusted

incidence rates in South Texas Latinos were 10.6/100,000

compared to 9.5 and 7.5 for Latino in the rest of Texas and the

U.S. and 3.1 and 2.9 among NHW in Texas and the U.S. [8].

We examined the trends in HCC incidence for Latinos in South

Texas and Texas and reassessed the elevated relative risks among

Texas Latinos using more recent data through 2010.

Methods

We obtained data from the U.S. SEER Program and the Texas

Cancer Registry (TCR) [9] under Limited-Use Data Agreements

between the authors and the sources. The Texas Cancer Registry,

a statewide population-based registry, is Gold Certified by the

North American Association of Central Cancer Registries as

meeting the highest level data quality standards including case
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completeness and timeliness of case reporting [10]. Informed

consent was not required for de-identified data and thus this study

was exempted from review by the University of Texas Health

Science Center at San Antonio Institutional Review Board.

HCC incident cases from 1995 through 2010 were selected for

Latino and NHW male and female residents of the 13 SEER

registries (Connecticut, Hawaii, Iowa, New Mexico, Utah, and

metropolitan Atlanta, Detroit, Los Angeles, San Francisco-Oak-

land, San Jose-Monterey, Seattle-Puget Sound, Rural Georgia and

Alaska) (n = 5,560 Latino; 13,584 NHW); the state of Texas

(n = 6,656 Latino; 7,597 NHW) and the 38 counties comprising

South Texas (n = 3,317 Latino; 1,038 NHW). Cases were defined

using SEER criteria (International Classification of Diseases (ICD-

O-3 topography C22.0 and morphologies 8170–8175)) [11]; rates

were determined using SEER population denominators adjusted

for Hurricane Katrina but not for delay in case reporting [12].

Sixty percent of the SEER HCC and 65% of the TCR HCC cases

were confirmed histologically. Ethnicity was defined using the

North American Association of Central Cancer Registries

(NAACCR) Hispanic/Latino Identification Algorithm, version 2

[13].

Using SEER*Stat software v 8.1.2 (SEER*Stat, National

Institutes of Health) [12], we generated 1995–2010 average

annual age-specific, age-adjusted, and three-year moving average

HCC incidence rates, rate ratios (RR), annual percent changes

(APCs) and 95% confidence intervals (CI) for Latino and NHW

populations in the SEER, Texas and South Texas regions. APCs

were derived using weighted least squares point-estimation; trends

were tested for statistical significance using SEER*Stat.

Results

Table 1 shows the HCC incidence RR among Latinos in the

U.S., Texas, and South Texas compared to NHW in SEER

regions. U.S. SEER Latinos had 2.5 and 2.9 times the HCC

incidence rates than NHW males and females, respectively. RR

for Texas Latino male and female incidence rates were 3.1 (95%

CI = 3.0, 3.2) and 4.0 (95%CI = 3.8, 4.2), respectively, compared

to their NHW counterparts in SEER regions. Latino males and

females in South Texas had the highest rates of HCC incidence

overall; RR were 3.6 (95% CI = 3.5, 3.8) and 4.2 (95% CI = 3.9,

4.5) among South Texas Latino males and females, respectively.

Notably, RR were also slightly increased among NHW living in

Texas and South Texas, ranging from 1.1 to 1.3 (Table 1).

Figure 1 shows that the age-adjusted incidence rates of HCC

among South Texas and Texas Latinos have been consistently

higher than NHW throughout the 1995–2010 period. All groups,

Latino and NHW show increasing rates of HCC over the period.

These trends, based on the APC, are statistically significant among

all groups (Table 2). Examining the APCs by age shows that these

steady increases over time are occurring in all age groups, Latino

and NHW. Across the ethnic groups, those in the age group 50–59

years experienced the highest increases.

Figure 2 shows the trends in Latino incidence rates for each age

group as compared to the NHW in the SEER regions. The Latino

gap in HCC incidence is consistent over the years for each age

group; the South Texas rates remain highest in each age group

and year without discernible improvement.

Discussion

We reassessed current trends in HCC incidence and the recent

data show that the elevated rates in Latinos have not improved

over time. South Texas Latinos have the highest HCC rates in the

country with rates 3 to 4 times higher than NHW in SEER
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Figure 1. Annual Age-adjusted incidence rates of hepatocellular carcinoma by ethnicity, 1995–2010. Annual age-adjusted incidence of
HCC increased over the study period and was highest among South Texas Latinos. HCC incidence for the three Latino populations was consistently
higher than for non-Hispanic whites (NHW).
doi:10.1371/journal.pone.0099365.g001

Table 2. Annual percent change (APC) of HCC incidence1 from 1995 to 2010 by age for US SEER, Texas and South Texas.

US SEER Texas South Texas

APC (%) (95% CI) APC (%) (95% CI) APC (%) (95% CI)

Hispanic

All ages 3.6* (2.7–4.5) 3.2* (2.6–3.9) 2.9* (2.3–3.5)

50–59 5.7* (4.2–7.2) 7.8* (6.3–9.3) 8.0* (6–10)

60–69 3.5* (2.2–4.9) 2.6* (1.1–4.2) 1.6 (20.3–3.5)

70–79 2.4* (0.6–4.2) 2.5* (1.6–3.3) 2.2* (0.9–3.4)

80+ 3.6* (1.1–6.3) 1.6 (–0.3–3.6) 2.0* (0.3–3.8)

WNH

All ages 4.8* (4.3–5.3) 5.5* (4.8–6.2) 4.7* (3.3–6.1)

50–59 10.6* (9.2–12) 12.4* (10.9–13.9) 12.3* (9.1–15.6)

60–69 5.0* (3.7–6.3) 4.7* (3.1–6.3) 3.4* (1–5.9)

70–79 2.1* (1.4–2.9) 2.7* (1.4–4.1) 0.5 (–1.6–2.7)

80+ 3.0* (1.7–4.2) 2.7* (1.5–4) 3.2 (20.3–6.9)

1Incidence rates are age-adjusted for all ages and unadjusted for specific age groups.
*Significantly increasing trend (p,.05).
APC = Annual Percent Change.
CI = Confidence Interval.
doi:10.1371/journal.pone.0099365.t002
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regions. This high elevation in rates among South Texas Latinos

are consistent across all age groups and have remained constant

over the last 15 years. To date, no studies have determined the

cause of the high rates of HCC among South Texas Latinos, nor

the reasons for the steady increase in HCC over the years.

Latinos in South Texas represent a unique population, suffering

from more obesity, diabetes and HCC than other Latinos. One-

third of South Texas adults are obese compared to 29% and 27%

for the rest of Texas and the U.S. and 12% suffer from diabetes

compared to 9% for the rest Texas and the U.S. [14]. Proximity to

the Mexico border may also expose the population to other threats

including environmental contamination and hazards. South Texas

Latinos are mainly of Mexican descent [15] and about a third of

the Mexican American gene pool is derived from Native American

sources [16]. The differential rates in HCC between Latinos in

Texas and those living elsewhere in the U.S. may be due to

differences in population composition of these Latino subgroups.

In South Texas, 94% of Latinos are of Mexican origin while the

Mexican-origin population of counties comprising the SEER 13

registries is 70% [17].

Before practical interventions for HCC are implemented, the

true causes of the rising and higher HCC rates in South Texas

must be understood. Recent federal funding regarding HCC

epidemiology provides some encouragement in this regard, but the

overall decline in such funding is of concern. Understanding the

causes of increasing HCC in South Texas is critical not only for

developing HCC interventions but also for identifying high risk

Figure 2. Age-specific incidence trends of hepatocellular carcinoma. Age-specific incidence of HCC was consistently higher among Latinos
than among non-Hispanic whites (NHW). Each point was estimated as a 3-yr moving average.
doi:10.1371/journal.pone.0099365.g002
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individuals so that they may be screened and treated with the best

available care.
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