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T his supplement to Federal Practitioner on hepatocellular carcinoma (HCC), supported by a grant from Bayer 
HealthCare Pharmaceuticals, Inc. and Onyx Pharmaceuticals, Inc., was developed with the aim of helping 
primary care providers in federal practice (especially those within the VA health care system) provide the high-
est quality care to their patients who are at risk for or have been diagnosed with HCC. It is our hope that, after 

reading this supplement, you will be better prepared to:

•	 �Identify patients at risk for HCC and initiate recommended screening and surveillance measures.
•	 �Recognize abnormal screening results, order appropriate diagnostic tests, and interpret the results of these tests.
•	 �Understand the strengths and weaknesses of the various HCC staging systems currently in use and apply them  

effectively. 
•	 �Discuss the options available for treating HCC and their appropriate uses according to distinct patient and disease 

characteristics.
•	 �Know when to consult with specialists (such as gastroenterologists/hepatologists, radiologists, oncologists, and 

surgeons); when to refer patients to specialty care; and how to keep the lines of communication open between the 
multidisciplinary treatment team, the patient, and the family. 

•	 �Provide early, effective, and ongoing patient education about all aspects of HCC to patients at risk and those who 
have been diagnosed with the disease. 

The opinions expressed herein are those of the authors and do not necessarily reflect those of Federal Practitioner, 
Quadrant HealthCom Inc., the U.S. government, or any of its agencies. Some of the drugs or classes of drugs discussed 
in this supplement may not be listed on the VA national formulary or the DoD basic core formulary or addressed in 
VHA or DoD treatment guidelines. Please review complete prescribing information for specific drugs or drug combina-
tions—including indications, contraindications, warnings, and adverse effects—before administering pharmacologic 
therapy to patients.
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Hepatocellular carcinoma 
(HCC) is a primary malig-
nancy that develops from he-
patocytes. This tumor must 

be distinguished from cancers that 
arise from other cellular elements in 
the liver, such as cholangiocarcinoma 
(ductal epithelium), fibrosarcoma, or 
even metastatic cancer.

HCC is one of the few cancers that 
have increased in incidence over the 
past several decades. As of 2008, it 
ranked fifth for cancer deaths in U.S. 
men.1 There also has been a gradual 
downward shift in the age at which 
HCC presents, with many younger 
people in the United States now af-
flicted with the disease compared 
with previous decades.2 Globally, men 
are affected more often than women, 
and most cases of HCC develop in 
patients aged 30 to 50 years, thus af-
fecting people during their most pro-
ductive years.3

HCC has one of the poorest five-
year survival rates for cancers. For 
localized disease, survival rates are 

22.3%, compared with 89% for 
colorectal cancer and 49% for lung 
cancer.1 Early disease generally re-
sults in a better prognosis than late 
disease, highlighting the need for 
early detection and effective therapy.

HIGHER INFECTION RATES  
affect INCIDENCE
The epidemiology of HCC paral-
lels that of chronic liver injury—this 
cancer can be a common sequelae of 
hepatitis C virus (HCV) or hepatitis 
B virus (HBV) infection. Thus, the re-
cent surge in HCC incidence in the 
United States follows on the heels of 
an HCV infection epidemic.4 Other 

countries also see a rise in cases of 
HCC after HBV or HCV infection. In 
Africa and Central and Southeast Asia, 
for instance, an increased incidence of 
HCC is seen in regions with the high-
est HBV or HCV infection rates.3 

Recently, the molecular pathogen-
esis of the disease has become better 
understood. As in other malignancies 
that arise de novo, repeated insult is 

followed by neoplastic transforma-
tion. The constant cycle of damage 
followed by repair leads to errors in 
DNA replication and oncogenesis. 
Once cirrhosis has developed, the 
annual rate of HCC is 1% to 4%.4 In 
HCV‑related HCC, cancer pathogen-
esis is due to chronic injury, whereas 
in HBV‑related HCC, HBV integra-
tion into the host genome (in asso-
ciation with chronic inflammation) 
results in HCC.

Many molecular pathways are 
involved in the neoplastic transfor-
mation of benign to malignant he-
patocytes, including growth factor 
expression, receptor kinase activity, 

angiogenic factors, and oncogenesis 
expression. Eventually, infected he-
patocytes manifest all hallmarks of 
cancer, including loss of apoptosis, 
increased angiogenesis, increased 
proliferation, and invasion.

NEW THERAPIES EFFECTIVE
Treatment for HCC encompasses 
surgery, radiation, chemoemboliza-
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tion, and chemotherapy. When pos-
sible, surgery remains the treatment of 
choice. It is the only effective cure for 
HCC and can remove the tumor com-
pletely (through resection of the can-
cer or liver transplantation) shrink it. 
Other methods to reduce tumor size 
include chemoembolization, ethanol 
ablation, radiofrequency ablation, 
cryoablation, and radiotherapy.

Patients who are not candidates 
for surgery—and some who have un-
dergone surgery—also may require 
chemotherapy. Unfortunately, most 
chemotherapy agents are not very ef-
fective against HCC. Single agents, 
including doxorubicin, cisplatin, and 
5-fluorouracil have been studied in 
clinical trials, but response and sur-
vival rates have been poor.5 Trials of 
combinations of chemotherapeu-
tic drugs have shown marginally 
increased benefit over single drug 
therapies.

Newer therapies—including 
those that interfere with tumor an-
giogenesis (bevacizumab),6 growth 
receptor kinase inhibitors (erlotinib),7 
and the “shotgun” kinase inhibitors 
(sorafenib)8—show clear benefits. 
Combinations of novel molecular 
therapies, such as bevacizumab plus 
erlotinib, have proven beneficial,9 but 
larger trials of combination treatments 
are necessary to determine whether 
these early results are accurate. 

In summary, HCC is a serious 
public health problem—particularly 
for the VHA since veterans have high 
rates of alcohol abuse10 and HCV in-

fection.11 The magnitude of the prob-
lem is amplified by a lack of effective 
treatments, which makes the role of 
screening and early diagnosis partic-
ularly important. Newer treatments 
offer hope of higher survival rates and 
reduction in morbidity and mortal-
ity, but further study is desperately 
needed. 

SUPPLEMENT OVERVIEW
In the articles that follow, experts in 
HCC provide a comprehensive re-
view of the etiology, epidemiology, 
and management of this cancer. The 
first two articles focus on identifying 
those patients most at risk for HCC 
and on the clinical signs and symp-
toms, radiologic characteristics, stag-
ing, and prognosis of this cancer. The 
next article details the benefits and 
risks of various treatment strategies, 
with an emphasis on newer treat-
ments and combination treatment 
options for unresectable disease. 
Finally, a transcribed discussion on 
multidisciplinary care includes such 
topics as the role of the primary care 
provider and how to keep the lines of 
communication open among provid-
ers and improve patient adherence to 
therapies.

Primary care providers are an es-
sential component to an organized 
and effective front-line attack against 
HCC. Therefore, an appropriately 
armed clinician is not only a critical 
weapon in the overall war on this 
cancer but also the most valuable 
weapon to patients who are waging 

their own personal battles with this 
often devastating disease. This sup-
plement strives to give all federal cli-
nicians the ammunition they need. �●
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Identifying Patients at Risk
Hashem B. El-Serag, MD, MPH

Recognizing and monitoring patients with known risk factors for  
hepatocellular carcinoma could be a vital first step in management.

H epatocellular carcinoma 
(HCC) accounts for 90% 
of primary liver cancer and 
is the third leading cause 

of cancer-related mortality world-
wide.1 Each year, more than half a 
million people worldwide develop 
liver cancer, and almost as many die 
of it. Although overall survival rates 
among patients with HCC are low, 
advances in screening—coupled with 
expansion in our knowledge of risk 
factors—offer hope that, as more in-
dividuals at high risk for HCC are 
screened and receive early treatment, 
outcomes will improve. 

EPIDEMIOLOGY OF HCC 
Most HCC cases (greater than 80%) 
occur in either sub-Saharan Africa 
or in Eastern Asia. Encouraging 
trends in liver cancer incidence have 
been seen in some of these high rate 
areas.2,3 Between 1978 to 1982 and 
1993 to 1997, for example, the in-
cidence of HCC decreased among 
Chinese populations in Hong Kong, 
Shanghai, and Singapore.4 Many 
Asian countries with high rates of 
HCC now vaccinate all newborns 
against hepatitis B virus (HBV), and 
the positive effect on HCC rates has 
become apparent. In addition, a pro-
gram started in the late 1980s by the 
Chinese government to shift the sta-
ple diet of the Jiangsu Province from 
corn to rice may have limited expo-
sure to the known hepatocarcinogen 
aflatoxin B1; aflatoxins, which are 
virtually nonexistent in the United 

States, often contaminate nuts, 
grains, and beans in other parts of the 
world.5 

By contrast, some areas with low 
rates of disease—including regions 
in the United States, the United King-
dom, and Australia—reported in-
creases in HCC incidence in recent 
decades.2 In the United States, data 
from the Surveillance, Epidemiology, 
and End Results registries show that 
age-adjusted HCC incidence rates 
tripled between 1975 and 2005.1 Be-
tween 1992 and 2005, overall HCC 
incidence rates increased an average 
of 4.3% annually. Age-adjusted inci-
dence was highest among Asians/Pa-
cific Islanders, but the greatest rise 
was among Hispanics (Figure).1 

In almost all affected populations, 
men have higher liver cancer rates 
than women, with male/female ra-
tios usually averaging between 2:1 
and 4:1. Not surprisingly, men also 
are more likely than women to have 
risk factors for HCC—HBV or hepa-
titis C virus (HCV) infection, alco-
hol consumption, cigarette smoking, 
and increased iron stores (as in he-
mochromatosis). Endogenous factors 
that may adversely affect male risk in-
clude higher body mass index (BMI) 
and higher levels of androgenic hor-
mones. For example, several studies 
reported a positive association be-
tween increased circulating testoster-
one levels and HCC in HBV-infected 
men.6,7

HEPATIC DISEASE—A MAJOR 
RISK FACTOR
Compared with the general popula-
tion, veteran and military populations 
are more likely to have risk factors 
for HCC, such as elevated rates of 

chronic liver disease and cirrhosis 
(the major risk factor), high rates of 
alcoholism and substance abuse, ad-
vanced age, and male gender.  

Chronic liver disease and  
cirrhosis
HCC is unique in its development 
within an established background 
of chronic liver disease and cirrho-
sis (about 70% to 90% of all detected 
HCC cases). Major causes of cirrho-
sis in patients with HCC include: 
chronic HBV infection, chronic HCV 
infection, alcoholic liver disease, and, 
possibly, nonalcoholic steatohepa-
titis (NASH). Less common causes 
include genetic hemochromatosis, 
alpha-1 antitrypsine deficiency, and 
autoimmune hepatitis. 

In most areas of high disease in-
cidence, the dominant risk factor 
is chronic HBV infection. In Japan 
(unlike in the rest of Asia), how-
ever, the dominant hepatitis virus is 
HCV.8 In Asia, HBV infection is ac-
quired largely by maternal-child 
transmission, while sibling-to-sibling 
transmission at young ages is more 
common in Africa. Consumption of 
aflatoxin B1–contaminated foodstuffs 
is the other major HCC risk factor in 
most high disease areas. 

HCV infection
In the United States, the increase in 
HCC incidence rates probably relates 
to an epidemic of HCV infection as-
sociated with injection drug use in 
the 1960s to 1970s, which resulted in 
large numbers of young adults with 
chronic hepatitis and subsequent cir-
rhosis.9,10 After moving into national 
blood supplies, the virus circulated 
until a screening test was developed 

Dr. El-Serag is a professor of medicine at Baylor 
College of Medicine and the chief of the gastro-
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in 1990, after which rates of new in-
fection dropped dramatically. HCV-
related HCC in the United States is 
estimated to peak between 2010 and 
2020.11 

In a meta-analysis of 21 case- 
control studies that used second gen-
eration enzyme immunoassay tests 
for anti-HCV, HCC risk increased 17-
fold in HCV-infected patients com-
pared with HCV-negative controls.12 
HCV infection increases HCC risk by 
promoting fibrosis and, eventually, 
cirrhosis. Once HCV-related cirrho-
sis is established, HCC develops at  
an annual rate of 1% to 4%.  

In HCV-infected patients, several 
host and environmental factors ap-
pear to accelerate progression to cir-
rhosis and consequently to HCC. 
These factors include older age, older 
age at the time of acquisition of in-
fection, male gender, heavy alcohol 
intake (greater than 50 g/day), dia-
betes, obesity, and coinfection with 
HIV or HBV.13 Recent retrospective 
studies suggest that successful anti-
viral therapy in patients with HCV- 
related cirrhosis may be associated 
with a significant reduction in future 
risk of HCC.14,15 

HBV infection
Globally, HBV is the most common 
underlying cause of HCC, with an 
estimated 300 million people with 
chronic infection worldwide. HBV 
carriers have a fivefold to 15-fold in-
creased risk of HCC compared with 
the general population. HBV is a no-
torious cause for HCC in the absence 
of cirrhosis because the virus can in-
corporate directly into the host DNA. 
Hence, screening for HCC is recom-
mended in some groups of HBV- 
infected individuals (those with a 
family history of HCC) even in the 
absence of cirrhosis. Nonetheless, 
70% to 90% of HBV-related HCC de-
velops in conjunction with cirrhosis.

Several other factors appear to in-
crease HCC risk among HBV carriers, 
including male gender; older age or 
longer duration of infection; family 
history of HCC; exposure to aflatoxin, 
alcohol, or tobacco; or coinfection 
with HCV or hepatitis D virus. HCC 
risk is also increased in patients with 
higher levels of HBV replication, as 
indicated by the presence of hepatitis 
B antigen and high HBV DNA levels. 
In addition, Asian studies suggest that 
genotype C is associated with more 
severe liver disease than genotype B.16 

Alcohol consumption
Heavy alcohol intake, defined as in-
gestion of greater than 50 to 70 g/day 
for prolonged periods, is a well-estab-
lished HCC risk factor.17 Although 
heavy intake is associated strongly 
with cirrhosis, there is little evidence 
that alcohol has a direct carcinogenic 
effect. Heavy alcohol ingestion does 

appear to act synergistically with HCV 
or HBV to increase HCC risk through 
active promotion of cirrhosis. 

Tobacco use
More than 50 studies have examined 
the relationship between cigarette 
smoking and HCC in both low and 
high incidence areas. Some of these 
studies found positive associations, 
while others found no correlation. 
Among studies reporting positive as-
sociations, several found that effects 
were limited to population subgroups 
defined by HBV or HCV status, or 
genetic polymorphism.18 Given the 
frequent concurrence of tobacco 
smoking and alcohol drinking, the 
confounding effect of alcohol cannot 
be completely excluded.  

Nonalcoholic liver disease 
U.S. studies of risk factors for chronic 
liver disease or HCC have found that 

Figure. Age-adjusted U.S. incidence rates per 100,000 individuals for hepatocellular  
carcinoma, 1992–2005. Overall incidence rose 4.3% annually during the period.1

1992–1993	 1994–1996	 1997–1999	 2000–2002	 2003–2005
	 Years

12

10

8

6

4

2

0

A
ge

-a
d

ju
st

ed
 in

ci
d

en
ce

  
p

er
 1

00
,0

00

Asian/Pacific Islander

Hispanic

Black

American Indian/Alaska 
Native

White



�  •  FEDERAL PRACTITIONER SUPPLEMENT  •  MAY 2009

30% to 40% of patients are not in-
fected with HCV or HBV and do not 
drink heavily.19,20 Some observers have 
suggested that many cases of crypto-
genic cirrhosis and HCC represent se-
vere forms of nonalcoholic fatty liver 
disease (NAFLD), namely NASH. 
Several clinic-based case-control stud-
ies have indicated that patients with 
HCC who have cryptogenic cirrhosis, 
particularly women and patients who 
are obese or have diabetes, are more 
likely to have clinical and demo-
graphic features suggestive of NASH 
than age- and sex-matched patients 
with HCC whose disease has a well-
defined viral or alcoholic etiology.21–23 
Evidence linking NAFLD to HCC 
from prospective studies is generally 
scant. Therefore, the true incidence of 
HCC in NAFLD is unclear. Individu-
als with NAFLD almost always have 
insulin resistance. Obesity and dia-
betes, both manifestations of insulin 
resistance, also have been linked to 
HCC. 

Obesity 
In a large, prospective, cohort study of 
more than 900,000 individuals in the 
United States followed for 16 years, 
liver cancer mortality rates were five 
times greater among men with the 
highest baseline BMIs compared with 
those with normal BMIs. The risk of 
liver cancer, though increased, was 
not as elevated in women with high 
BMIs.24 Although the evidence link-
ing obesity to HCC is limited, even 
small increases in risk related to obe-
sity could translate into a large num-
ber of HCC cases, given the current 
U.S. obesity epidemic.

Diabetes
Investigators have proposed that dia-
betes is a risk factor for both chronic 
liver disease and HCC through de-
velopment of NAFLD and NASH. 
Indeed, several case-control studies 

found a significant positive associa-
tion between diabetes and HCC, with 
an approximate twofold to threefold 
increase in risk. At least four other 
cohort studies examined large num-
bers of patients for relatively long pe-
riods of time; three studies found a 
statistically significant increased risk 
of HCC with diabetes.25–28 

A recent investigation demon-
strated an association between BMI 
and diabetes with HCC among pa-
tients with HCC but without HBV or 
HCV infection, providing more evi-
dence that obesity and diabetes in-
crease HCC risk.29 Additional research 
is required to examine issues related 
to duration and treatment of diabetes, 
as well as possible confounding by 
diet and obesity.

SCREENING for HCC
High risk patients—including those 
with cirrhosis—should be screened 
for HCC. Irrespective of cirrhosis, 

patients who are HBV carriers and 
have a family history of HCC also 
should be screened (Table).30 The 
most widely used tools for screening 
are alpha-fetoprotein (AFP) measure-
ment and liver ultrasound. Elevated 
levels of serum AFP suggest HCC be-
cause 50% to 85% of HCCs produce 
it and it is not present in high levels 
in healthy adults.31 A randomized, 
controlled trial of nearly 19,000 HBV-
infected patients in China showed 
that HCC surveillance with serum 
AFP and abdominal ultrasound at re-
peated six-month intervals reduced 
HCC-related mortality by 37%.32 In 
addition, several nonrandomized tri-
als and observational studies found 
a survival benefit among patients in 
whom small and early tumors were 
identified.33 Based on the estimated 
HCC doubling time, the recom-
mended surveillance interval is six 
months, although a one-year interval 
may be equally effective.34–36 

 

Table. HCCa screening recommendations30,34

Populations recommended for routine screening
• Hepatitis B carriersb

  —With cirrhosis 
  —With family history of HCC
  —Asian men aged 40 years or older
  —Asian women aged 50 years or older
  —African men and women older than 20 years
• Hepatitis C infection
• Alcoholic cirrhosis
• Genetic hemochromatosis
• Primary biliary cirrhosis
Populations for whom routine screening may be appropriatec

• �Alpha-1 antitrypsin deficiency 

• Nonalcoholic steatohepatitis 

• Autoimmune hepatitis
aHCC = hepatocellular carcinoma. bFor noncirrhotic hepatitis B carriers not in this list, risk of HCC 
varies according to severity of underlying liver disease and current and past inflammatory activity. 
cAlthough risk of HCC is elevated in these individuals, data are insufficient to determine whether 
surveillance is beneficial. 
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Sensitivity and specificity of  
ultrasound and AFP 
The sensitivity of ultrasound as a 
screening test depends on the expe-
rience of the examiner, the technol-
ogy used, the patient’s body habitus, 
presence of cirrhosis, and size of the 
tumor. Recent studies generally indi-
cate an overall sensitivity of greater 
than 60% and specificity of greater 
than 90%.37 

The serum AFP level of 20 ng/mL, 
commonly used as the upper limit 
of normal, has low sensitivity (25% 
to 65%) for detecting asymptomatic  
HCC and is therefore inadequate as 
a screening test when used alone.38,39 
Patients with chronic liver disease, 
especially those with a high degree 
of hepatocyte regeneration (for ex-
ample, HCV infection), can express 
elevated serum AFP in the absence of 
malignancy.40,41 Other tests for serum 
markers, such as des-gamma carboxy 
prothrombin and lectin-bound AFP, 
are available, but no reliable prospec-
tive data are available on their effec-
tiveness in HCC screening. 

The cost-effectiveness of HCC sur-
veillance strategies using both AFP 
and ultrasound has been evaluated in 
retrospective studies, as well as math-
ematical models.32,34,37,42,43 Overall, it 
appears that surveillance for HCC in 
patients with compensated cirrhosis 
might be associated with a modest 
gain in quality-adjusted life years at 

acceptable costs. One study reported 
that the effectiveness of surveillance 
depends mostly on the outcomes and 
costs of HCC treatments rather than 
surveillance test characteristics.44 In 
patients undergoing HCC screening 
while awaiting liver transplantation, 
screening with computed tomography 
(CT) is associated with the greatest 
gain in life expectancy and possible 
cost-effectiveness.45

In its 2005 recommendations, the 
American Association for the Study 
of Liver Diseases (AASLD), calls for 
using ultrasonography for surveil-
lance of high risk groups for HCC.34 
The recommendations state that 
screening should be performed at six- 
to 12-month intervals. The AASLD 
specifies that AFP alone should not 
be used for screening unless ultra-
sound is not available. When nod-
ules smaller than 1 cm are found on 
ultrasound surveillance, ultrasound 
should be performed at three- to six-
month intervals with reversion to rou-
tine surveillance when no growth is 
seen over a period of up to two years. 

Nodules between 1 and 2 cm should 
be investigated with two dynamic 
studies, either CT scan, contrast ul-
trasound, or magnetic resonance im-
aging with contrast.34� ●
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