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The Increasing !Introduction

The burden of primary liver cancer is increasing in Wisconsin,
Bu r d e n Of nationally, and worldwide'* While most cancers have declined in

incidence and mortality in Wisconsin, liver cancer is a disturbing

exception: incidence almost doubled over the past two decades, and
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leer Can Cer 1N the mortality rate increased faster for liver cancer than for any other
cancer. The five-year survival rate for liver cancer in Wisconsin is 17
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percent, among the lowest survival rates of all cancers.

Baby boomers, born between the years of 1945 and 1965,

Mary Foote, MS'; Courtney Harris, MSW2; experienced the majority of the recent increase in liver cancer
Noelle LoConte, MD? incidence and mortality. Men and certain ethnic and racial
groups—including American Indians/Alaska Natives, African
'Wisconsin Cancer Reporting System; Americans, Asian/Pacific Islanders, and Hispanics/Latinos—are
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Wisconsin Comprehensive Cancer Control Program; also significantly more likely to be diagnosed with and die from

liver cancer due, in large part, to increased exposure to risk factors
and inequities in access to health care.
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The rising incidence of liver cancer has been attributed to
increasing hepatitis B and C viruses and the prevalence of other
modifiable risk factors, such as excessive alcohol consumption,
tobacco use, and obesity. Fortunately, evidence-based practices and
strategies proven to address many of these major risk factors
provide critical opportunities to decrease the burden of liver cancer.

E
KEY POINTS

Liver cancer...

e isonthe rise in Wisconsin.

e can be linked to hepatitis B and C; alcohol and
tobacco use; and obesity.

o affects baby boomers, men, and certain racial
and ethnic groups the most.

e can be prevented.

What you need to know:

The mortality rate for liver cancer is increasing faster
than for any other cancer. Luckily, many risk factors for
liver cancer can be prevented or reduced. When we
understand who is at risk and why, we can implement
evidence-based strategies to lower risk and save lives.




Data Sources and Methods

The incidence data in this report are from the Wisconsin Cancer Reporting System, originally reported by health care facilities in
Wisconsin for primary invasive liver cancer and intrahepatic bile duct cancer (cholangiocarcinoma), commonly referred to
together as liver cancer. Primary liver cancer refers to cancer originating in the liver, distinct from metastatic liver cancer that
has spread to the liver from other cancer sites. Hepatocellular carcinoma (HCC) is the most common type of primary liver
cancer, comprising approximately 80 percent of all primary liver cancer cases. Cancer of the intrahepatic bile duct
(cholangiocarcinoma) is the second most common primary liver cancer, comprising about 15 percent of all cases.*

Mortality data are from the National Center for Health Statistics, based on the underlying cause of death. Incidence and
mortality trend data are for years 1995 to 2015 (most recent year available).

To enhance racial/ethnic classification, the Hispanic/Latino and Asian/Pacific Islander Identification Algorithms from North
American Association of Central Cancer Registries were applied to those cases with unknown or ambiguous race/ethnicity?.
Additional American Indian/Alaska Native cases were identified by linkage with US Indian Health Service enrollment lists. The

Hispanic/Latino classification in this report includes all races.

Statistical calculations were performed in SEER*Stat (Version 8.3.5) statistical software. All rates, expressed per 100,000 popula-
tion, were directly age-adjusted to the 2000 US standard population, and confidence intervals (Cl) are 95 percent for rates.

*All liver cancer data in this analysis includes both liver, including hepatocellular carcinoma (HCC), and intrahepatic bile duct cancer (cholangiocar-

cinoma), unless specified as exclusive to HCC.

Increasing Incidence and Mortality

From 1995 to 2015, more than 7,000 cases of liver cancer
were diagnosed in Wisconsin. The annual number of liver
cancer cases increased by 150 percent, from 211 cases to
529 cases during the past two decades (Figure 1). The
age-adjusted incidence rate increased from 4.0 (CI,
3.5-4.6)in 1995 to 7.2 (CI, 6.5 - 7.8) in 2015, with an
annual increase of 2.9 percent, and a total increase of 76.8
percent.

From 1995 to 2015, more than 6,000 liver cancer deaths
occurred among Wisconsin residents. The annual number
of deaths increased by 90 percent, from 204 to 390 deaths
(Figure 2). The age-adjusted mortality rate increased from
39(CL 3.4 -4.5)t05.3(CI, 4.8 - 5.9), based on an annual
increase of 1.8 percent, for a total increase of 36.6 percent.
Baby boomers disproportionately experience the burden of
liver cancer in Wisconsin. In 2015, 96 percent of Wisconsin
residents who were diagnosed with or who died from liver
cancer were age 50 or older. Since 1995, the liver cancer
incidence rate for Wisconsinites over age 50 increased by
85 percent (12.9 to 23.9), and the death rate increased by 42
percent (12.9 to 18.3). In contrast, the liver cancer incidence
and mortality rates among the younger population in
Wisconsin remain negligible and have not increased since
1995.

Figure 1. Trends in Liver Cancer Incidence,
Wisconsin, 1995-2015
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Source: Wisconsin Cancer Reporting System, Office of Health Informatics,
Division of Public Health, Department of Health Services.

Figure 2. Trends in Liver Cancer Mortality,
Wisconsin, 1995-2015
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Diagnosis and Survival

Liver cancer is being diagnosed at earlier stages. From 1995
to 2015, the proportion of liver cancers diagnosed early

at the local stage increased from 26 percent to 41 percent.
The proportion of liver cancers diagnosed at the regional
stage increased to 30 percent, while distant stage diagnoses
decreased to 20 percent. The percentage of unknown stage
diagnoses decreased most dramatically from 41 percent to 9
percent, attributable to advances in diagnostic technology*.

Based on survival data for liver cancers diagnosed from
2007 to 2013, the 5-year relative survival rate in Wisconsin
is estimated at 16.7 percent’. Survival rates improve with
earlier detection: The national five-year survival rate for
liver cancer diagnosed at the local stage is 31 percent,
compared to 11 percent diagnosed at the regional stage, and
2 percent for the distant stage®.

Despite these gradual improvements and the promise of fu-
ture advances in earlier detection of liver cancer, the overall
survival rate remains low and the current prognosis is poor.

Disparities by Race/Ethnicity and Sex

Certain racial and ethnic populations are disproportionately
burdened by liver cancer in Wisconsin. From 2011 to 2015,
American Indian/Alaska Natives had the highest reported
liver cancer incidence rate across all races and ethnicities in
Wisconsin (Figure 3). Liver cancer was the fifth leading
cancer site among American Indians/Alaska Natives and
Asian/Pacific Islanders, the seventh leading cancer site
among Hispanics, and the tenth leading cancer site among
African Americans. In contrast, liver cancer incidence was
ranked as 15th highest among whites.

Figure 3. Liver Cancer Incidence by Race/Ethnicity and Sex,
Wisconsin, 2011-2015
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Parallel to the incidence rates, the liver cancer mortality rate
is highest among American Indian/Alaska Natives, and
significantly higher among racial/ethnic minority
populations compared with whites (Figure 4).

Differences by sex are apparent across all population
groups, with men being more likely to develop and die
from the disease (Figures 3 and 4). Disparities by sex are
greater within racial/ethnic populations with higher rates
of liver cancer. Particularly striking, African American men
are almost 4 times as likely as African American women to
develop and die from liver cancer.

National studies of patients diagnosed with HCC reported
that racial/ethnic differences in medical outcomes of HCC
were associated with differences in stage of detection and
receipt of treatment”®. Differences in exposure to certain
risk factors may also contribute to racial, ethnic, and sex
disparities in HCC*!'.

Figure 4. Liver Cancer Mortality by Race/Ethnicity and Sex,

Wisconsin, 2011-2015
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Risk Factors

Any condition or disease that damages the liver increases
the risk of liver cancer. Major risk factors for HCC include
chronic hepatitis infection and excessive alcohol
consumption, as well as other modifiable risk factors such
as tobacco use and obesity.

Hepatitis B and C infection

In the United States, liver cancer risk has been largely
attributed to chronic inflammation associated with hepatitis
B virus (HBV) and hepatitis C virus (HCV)'“*2. Chronic
hepatitis can quietly attack the liver for years without
causing symptoms before resulting in significant liver
damage. The National Health and Nutrition Examination
Survey found that 50 percent of people with chronic HCV
infections are unaware of their condition®.
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HCV, most often spread through injection drug use, is the
most common chronic blood infection in the United States
and its incidence in Wisconsin is on the rise'?. In 2017,
3,067 cases of HCV (past, present, chronic, or acute diagno-
ses) were reported to the Wisconsin Immunization Registry.
The rate of HCV among Wisconsinites aged 15-29 has more
than tripled since 2008, an increase attributed to increased
injection drug use'. The rising HCV infection rate among
adolescents and young adults indicates that liver cancer
rates will progressively increase for the extended future'* .

Heavy alcohol use

Heavy alcohol use is a well-established risk factor for liver
cancer'®!”. Wisconsin has a high prevalence of alcohol
consumption and excessive drinking—which includes both
heavy and binge drinking. Heavy drinking is defined by the
Centers for Disease Control and Prevention (CDC) as more
than 14 drinks per week for men, and more than 7 drinks
per week for women. Binge drinking is defined as five or
more drinks for men and four or more drinks for women
on one occasion. According to the 2018 County Health
Rankings, 26 percent of Wisconsin adults reported either
heavy or binge drinking in the past 30 days'®. A major study
of risk factor data collected by the CDC between 2002 and
2012 found Wisconsin to be the heaviest-drinking state in
the nation®.

Other modifiable risk factors

Other modifiable risk factors for liver cancer include to-
bacco use and obesity’. The 2016 Wisconsin Behavior Risk
Factor Surveillance System (BRFSS) reported 17 percent of
Wisconsin adults were current smokers and 26 percent were
former smokers. Estimates of obesity from the Survey of the
Health of Wisconsin, determined based on body mass index
(BMI), found 39% of residents to be overweight, 33 percent
were obese, and only 26 percent were of normal weight™.

Implications for Cancer Control in WI

Liver cancer is among the few cancers on the rise in
Wisconsin, including thyroid cancer, melanoma, and
pancreatic cancer. Although thyroid cancer and melanoma
are being diagnosed more frequently, the five-year survival
rates are high, at 95 and 92 percent, respectively. In
contrast, the pancreatic cancer survival rate remains among
the lowest at 12 percent’.

Because many of the risk factors for liver cancer are
preventable or modifiable, Wisconsin has an opportunity to
greatly reduce the liver cancer burden in our state through
investments in evidence-based strategies.

Vaccination for HBV

The most effective way to reduce liver cancer risk from
chronic HBV infection is to prevent the virus through
vaccination. The HBV vaccine has been widely used since
the early 1980s and has been effective in approximately 95
percent of cases.

The current CDC strategy to eliminate HBV transmission
includes vaccination of all infants at birth and vaccina-

tion of adolescents and high-risk adults who have not yet
received the vaccine?'. The HBV vaccination is required for
school attendance in Wisconsin, but exemptions are allowed
for health, religious, and personal conviction reasons®.
Strategies to reduce non-medical exemptions would include
requiring a more rigorous process to apply for exemptions,
as well as encouraging physician-patient conversations that
include vaccination as the part of routine health care* .

To support vaccination of high-risk adults, universal HBV
vaccination should be offered in outreach and other settings
in which services are provided to persons at risk for HBV
infection (e.g., needle-exchange programs, HIV testing sites,
HIV prevention programs, and homeless shelters,
correctional facilities)?..

Testing & Treatment for HBV and HCV

Blood tests can detect and identify viral hepatitis B and C.
Early detection of HBV and HCV, particularly among
populations with more exposure to hepatitis viruses, has
been identified as an effective strategy for reducing liver
cancer incidence and mortality.

Currently no vaccine exists for HCV, but recent advances in
HCV treatment mean that more than 90 percent of people
infected can be cured with treatment. For this reason, and
to prevent the spread of the disease by individuals who may
be unaware of their condition, the United States Preventive
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Services Task Force (USPSTF) recommends HCV screen-
ing in persons at high risk for infection, as well as one-time
screening for all adults born between 1945 and 1965%.

A National Academies report offers suggestions for state
and federal policymakers to address cost and other barriers
to HCV treatment access. These include creative financing
approaches like lump-sum purchase arrangements,
increasing provider capacity to treat HCV in rural and
underserved areas, and bringing hepatitis treatment to
groups with the highest burden of infection, including
individuals who are uninsured, experiencing substance use
issues, or are incarcerated.

No cure currently exists for HBV; however, liver damage
and cancer risk can be mitigated when chronic HBV
infections are diagnosed, treated, and monitored by health
care providers. Therefore, the USPSTF also recommends
screening for all individuals at high-risk for HBV?’.

Reducing Excessive Drinking

Given the prevalence of excessive drinking in Wisconsin,
public health strategies to reduce high-risk drinking
represent a significant opportunity to reduce the liver
cancer burden in our state.

Reducing high risk alcohol consumption is a priority of the
WI Comprehensive Cancer Control Plan 2015-2020 (WI
CCC Plan)*. Strategies include increasing awareness of the
connection between alcohol and cancer, creating environ-
ments that discourage excessive alcohol use, and increasing
screening and treatment for high-risk alcohol consumption.

Although alcohol use is a well-established risk factor for
liver cancer and at least six other cancers, awareness of this
connection is extremely low”. Evidence shows that
increasing awareness not only can encourage individual
behavior change, but also can increase support for policies
and practices that reduce excessive drinking®*'.

Policies and practices shown to discourage excessive
drinking and support healthy decisions about alcohol
include limiting the number of locations that sell alcohol,
increasing the price of alcohol, and enhancing enforcement
of laws that prohibit the use of alcohol by people under the
age of 21%,

Additionally, by screening for high risk consumption and
providing interventions or referrals for treatment, health
care and service providers can help individuals change their
drinking habits and reduce their risk for liver cancer®.

Opportunities to address other modifiable risk factors
Although Wisconsin’s current overall adult smoking rate
continues to decline, some groups have historically higher
rates of tobacco use in Wisconsin, including African
Americans, Native Americans, and individuals with low
incomes or who identify as lesbian, gay, or bisexual® . The
WI CCC Plan 2015-2020 supports preventing youth access
to tobacco products, increasing access to and use of
evidence-based tobacco cessation services for current
tobacco users, and protecting and strengthening clean air
laws to continue the overall trend and address higher
smoking rates in certain populations®.

To address Wisconsin’s higher than average rates of obesity,
the WI CCC Plan 2015-2020 supports policy and systems
change to create environments supportive of physical
activity and access to healthy foods, and increasing
screening and treatment for obesity to support individuals
in obtaining and maintaining a healthy weight?®.

Conclusion

Although death rates for all cancers combined has declined,
a recent report from CDC emphasized that age-adjusted
liver cancer death rates are increasing steadily for both adult
men and women in the US *. Similarly, while there is
predominantly positive news in overall declining cancer
death rates in Wisconsin, liver cancer has maintained an
upward rise during the past two decades. The liver cancer
mortality burden increased 37 percent since 1995, and the
rise is steepest among baby boomers aged 50 and older.

Although all populations are experiencing an increase in
liver cancer, American Indians/Alaska Natives, African
Americans, Asian/Pacific Islanders, and Hispanics/Latinos
experience significantly higher rates of the disease,
contributing to the current health inequities in our state.
Men are most at risk, and the sex disparity is amplified
among racial and ethnic minority populations.

Alarming increases in chronic HCV, along with continued
high rates of excessive drinking and the high prevalence

of obesity, suggest that liver cancer rates could continue to
climb in Wisconsin. Fortunately, promising evidence-based
strategies offer opportunities to reverse this trend.

Editors: Sarah Kerch, MPH; Carrie Kilman

For more information, contact:
Courtney Harris | 608.262.7285 | charris2@wisc.edu

The WI Cancer Council is staffed and facilitated by the WI
Comprehensive Cancer Control Program.

WI CANCER COUNCIL ISSUE BRIEF ¢ Volume 13, Number 1 ¢ August 2018



References

10.

11.

12.

13.

14.

15.

16.

17.

Ryerson AB, Eheman CR, Altekruse SE et al. Annual Report

to the Nation on the Status of Cancer, 1975-2012, featuring the
increasing incidence of liver cancer. Cancer. 2016; 122: 1312-1337.
d0i:10.1002/cncr.29936

Cronin KA, Lake AJ, Scott S. et al. Annual Report to the Nation on
the Status of Cancer, Part 1: National Cancer Statistics. Cancer. 2018;
124(12).https://doi.org/10.1002/cncr.31551

NAACCR Hispanic and Asian/Pacific Islander Identification Algo-
rithm. Available at: https://www.naaccr.org/analysis-and-data-im-
provement-tools/#NHAPIIA

Andreana L, Isgro G, Pleguezuelo M, et al. Surveillance and diag-
nosis of hepatocellular carcinoma in patients with cirrhosis. World
Journal of Hepatology. 2009; 1(1), 48-61. http://doi.org/10.4254/
wjh.v1.i1.48

Johnson CJ, Mariotto AB, Nishri D, et al. Cancer in North America:
2010-2014 Volume Four: Cancer Survival in the United States and
Canada 2007-2013. Springfield, IL: North American Association of
Central Cancer Registries, Inc. June 2017.

Noone AM, Howlader N, Krapcho M, et al. SEER Cancer Statis-
tics Review, 1975-2015, National Cancer Institute. Bethesda, MD,
https://seer.cancer.gov/csr/1975_2015/, based on November 2017
SEER data submission, posted to the SEER web site, April 2018.
Rich NE, Hester C, Odewole M, et al. Racial and Ethnic Differences
in Presentation and Outcomes of Hepatocellular Carcinoma. Clin
Gastroenterol Hepatol. 2018. pii: $1542-3565(18)30571-8. doi:
10.1016/j.cgh.2018.05.039.

Xu L, Kim Y, Spolverato G, et al. Racial disparities in treatment and
survival of patients with hepatocellular carcinoma in the United
States. Hepatobiliary Surg Nutr. 2016; 5(1):43-52. doi: 10.3978/j.
issn.2304-3881.2015.08.05.

American Cancer Society. Liver Cancer Risk Factors. Causes Risk
Factors and Prevention. https://www.cancer.12- org/cancer/liv-
er-cancer/causes-risks-prevention/risk-factors.html
Makarova-Rusher OV, Alterkruse SE, McNeel TS, et al. Population
attributable fractions of risk factors for hepatocellular carcinoma in
the United States. Cancer. 2016; 122:1757-65

El-Serag HB. Epidemiology of Viral Hepatitis and Hepatocellular
Carcinoma. Gastroenterology. 2012; 142(6): 1264-1273.el. doi:
10.1053/j.gastro.2011.12.061

Wisconsin Department of Health Services. Wisconsin Hepatitis C
Virus Surveillance Annual Review, 2017. https://www.dhs.wiscon-
sin.gov/publications/p00440-2017.pdf

Denniston MM, Klevens RM, McQuillan GM, et al. Awareness of
infection, knowledge of hepatitis C, and medical follow-up among
individuals testing positive for hepatitis C: National Health and Nu-
trition Examination Survey 2001-2008. Hepatology. 2012; 55:1652-
61.

Rahib L, Smith BD, Aizenberg R, et al. Projecting cancer incidence
and deaths to 2030: the unexpected burden of thyroid, liver, and
pancreas cancers in the United States. Cancer Res. 2014; 74:2913—
2921.

Valery PC, Laversanne M, Clark PJ, et al. Projections of primary
liver cancer to 2030 in 30 countries worldwide, Hepatology. 2017;
67(2): 600-611.

Testino G, Leone S, Borro P. Alcohol and hepatocellular car-
cinoma: A review and a point of view. World ] Gastroenterol.
2014;20(43):15943-15954.

Heckley GA, Jarl ], Asamoah BO, et al. How the risk of liver cancer
changes after alcohol cessation: A review and meta-analysis of the

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

current literature. BMC Cancer. 2011;11:446-2407-11-446.
University of Wisconsin Population Health Institute. County Health
Rankings, 2018. http://www.countyhealthrankings.org/app/wiscon-
sin/2018/measure/factors/49/map

Dwyer-Lindgren L, Flaxman AD, Ng M, et al. Drinking pat-

terns in US counties from 2002 to 2012. Am ] Public Health.
2015;105(6):1120-1127.

Eggers S, Remington PL, Ryan K, et al. Obesity Prevalence and
Health Consequences: Findings From the Survey of Health of Wis-
consin. 2008-2013. WMJ. 2016; 115(5): 238-243.

Schillie S, Vellozzi C, Reingold A, et al. Prevention of Hepatitis B
Virus Infection in the United States: Recommendations of the Advi-
sory Committee on Immunization Practices. MMWR Recomm Rep
2018;67(No. RR-1):1-31. DOLI: http://dx.doi.org/10.15585/mmwr.
rr6701al.

WI Statute §252.04

Gostin LO. Law, Ethics, and Public Health in the Vaccination De-
bates: Politics of the Measles Outbreak. JAMA. 2015;313(11):1099-
1100. doi:10.1001/jama.2015.1518

Opel DJ, Omer SB. Measles, Mandates, and Making Vaccination the
Default Option. JAMA pediatrics. 2015;169(4):303-304. doi:10.1001/
jamapediatrics.2015.0291.

U.S. Preventive Services Task Force. Hepatitis C: Screening. Final
Recommendation. https://www.uspreventiveservicestaskforce.org/
Page/Document/UpdateSummaryFinal/hepatitis-c-screening
National Academies. A National Strategy for the Elimination of
Hepatitis B and C. Available at: http://nationalacademies.org/hmd/
Reports/2017/national-strategy-for-the-elimination-of-hepati-
tis-b-and-c.aspx?_sm_au_=inVS4tPLP6b2KOtP

U.S. Preventive Services Task Force. Hepatitis B Virus Infection:
Screening, 2014. https://www.uspreventiveservicestaskforce.org/
Page/Document/RecommendationStatementFinal/hepatitis-b-vi-
rus-infection-screening-2014

Wisconsin Comprehensive Cancer Control Plan 2015-2020, Mad-
ison WI: University of Wisconsin Carbone Cancer Center; 2015.
Available online at: www.wicancer.org/plan.

American Society of Clinical Oncology. National Cancer Opin-

ion Survey; 2017. Available online at: https://www.asco.org/re-
search-progress/reports-studies/national-cancer-opinion-survey
Hawkins NA, Berkowitz Z, Peipins LA. What does the public know
about preventing cancer? Results from the Health Information
National Trends Survey (HINTS). Health Educ Behav. 2010; 37(4):
490-503. DOI: 10.1177/1090198106296770

Buykx P, Gilligan C, Ward B, et al., Public support for alcohol
policies associated with knowledge of cancer risk. Int ] Drug Policy.
2015; 26(4): 371-9. DOI: 10.1016/j.drugpo.2014.08.006
Community Preventive Services Task Force Findings. The Com-
munity Guide. Available at: https://www.thecommunityguide.org/
search/excessive%20drinking;

County Health Rankings & Roadmaps. Alcohol brief interventions.
http://www.countyhealthrankings.org/take-action-to-improve-
health/what-works-for-health/policies/alcohol-brief-interventions
Wisconsin Department of Health Services. Tobacco Fact Sheet,
2016. https://www.dhs.wisconsin.gov/publications/p43073.pdf

Xu JQ. Trends in liver cancer mortality among adults aged 25 and
over in the United States, 2000-2016. NCHS Data Brief, No 314, July
2018, Hyattsville, MD: National Center for Health Statistics. Avail-
able at: https://www.cdc.gov/nchs/products/databriefs/db314.htm

WI CANCER COUNCIL ISSUE BRIEF ¢ Volume 13, Number 1 ¢ August 2018



