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Abstract: Hepatocellular carcinoma (HCC) is an important cause
of cancer-related death worldwide. If the disease is detected early,
the treatment is more likely to be curative. This article discusses
the current evidence regarding the surveillance and diagnosis of
HCC, focusing on recent articles and the recommendations of the
American Association for the Study of Liver Diseases (AASLD),
which are briefly compared with the recommendations of other
liver disease organizations. HCC surveillance aims to detect
disease at an early stage in order to augment the likelihood of
curative treatment. According to AASLD recommendations,
patients who have cirrhosis and those who do not have cirrhosis
but are at high risk for HCC should be screened. Ultrasonogra-
phy (USC) at 6-month intervals is recommended. The available
serologic markers, including serum alpha-fetoprotein, are inad-
equate for surveillance, even when combined with USG. Despite
achievements in HCC management, physicians continue to
underutilize surveillance. Quadruple-phase, contrast-enhanced
computed tomography scans or magnetic resonance images with
characteristic radiologic findings are commonly used to diagnose
HCC in suspicious cases. The available surveillance and diagnostic
tests effectively identify HCC at an early stage, and as a result, the
chances of cure are increased. Physicians caring for patients who
have cirrhosis and chronic liver disease should be familiar with
HCC surveillance recommendations and the prognostic impor-

tance of early diagnosis.

epatocellular carcinoma (HCC) is a significant cause of

morbidity and mortality worldwide. The detection of

HCC at an early stage improves survival and allows the use
of potentially curative treatments."? For this reason, the detection of
early disease by surveillance and the use of accurate diagnostic meth-
ods are paramount to the management of HCC. Physicians caring
for patients who have cirrhosis and chronic liver disease should be
familiar with HCC surveillance and diagnostic guidelines.
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Table 1. HCC Surveillance Guidelines of Various Professional Organizations®>!>¢1.¢2

Organization | Target Population Surveillance Method and Interval
AASLD Cirrhotic patients, noncirrhotic HBV carriers with a family history of USG every 6 months
HCC, noncirrhotic Africans and African Americans with HBV, noncir-
thotic Asian male HBV carriers past the age of 40 years, noncirrhotic
Asian female HBV carriers past the age of 50 years
EASL Cirrhotic patients, noncirrhotic HBV carriers with a family history of USG every 6 months
HCC, noncirrhotic HBV carriers with active hepatitis, noncirrhotic
patients with chronic HCV and advanced liver fibrosis (F3)
APASL Cirrhotic patients with HBV or HCV infection USG plus AFP every 6 months
JSH Cirrhotic patients, noncirrhotic patients with chronic HBV infection, USG plus AFP/AFP-13%/DCP
noncirrhotic patients with chronic HCV infection every 3 to 6 months

AASLD, American Association for the Study of Liver Diseases; AFP, alpha-fetoprotein; AFP-L3%, Lens culinaris agglutinin A-reactive fraction of AFP; APASL, Asian

Pacific Association for the Study of the Liver; DCP, serum des-carboxy prmhrmnl)in; EASL, European Association for the Study of the Liver; HBV, hc'p;lriris B virus;

HCC, hepatocellular carcinoma; HCV, hepatitis C virus; JSH, Japan Society of Hepatology; USG, ultrasonography.

Screening and Surveillance

Screening is a secondary form of prevention that seeks to
detect subclinical disease. When screening is repeated at
given intervals, it is called surveillance.

An ideal method of screening would accurately
detect disease at an early stage; however, such a screen-
ing method does not currently exist for HCC. Therefore,
physicians choose surveillance tests with relatively high
rates of sensitivity (true-positive rates) and relatively low
rates of specificity (true-negative rates) to ensure that they
do not overlook disease. The result is a higher likelihood
of false-positive results, with the accompanying risk for
patient burdens (physical, psychological, and financial)
due to unnecessary follow-up tests. The intrinsic sensitiv-
ity of a test depends on the test itself, the individual who
administers the test, and the individual who interprets
the test results. The survival benefit of a surveillance
test can be difficult to determine because of lead-time
bias. Finally, surveillance strategies are often established
without strong evidence that an intervention is actually
improving outcomes because of the ethical issues involved
in conducting large, randomized studies once an apparent
benefit of an intervention has been noted. Despite the
belief that physicians are mitigating patient suffering and
decreasing financial burden, they may not be improving
clinically significant outcomes and, in fact, may be doing
the opposite at times.?

The American Association for the Study of Liver
Diseases (AASLD) recommends that patients who have
cirrhosis and some patients who have chronic liver disease
without cirrhosis undergo surveillance for HCC with
ultrasonography (USG) every 6 months.*> The AASLD
surveillance guidelines are compared with those of other
professional organizations in Table 1. The National Can-
cer Society and the US Preventive Services Task Force do

not currently have guidelines for HCC surveillance. HCC
surveillance should be put into practice because all of the
criteria for effective surveillance testing are met: (1) HCC
has a major impact on public health, (2) the detection of
HCC at an early stage improves outcomes, (3) there are
known groups at high risk for HCC, (4) tests are available
for surveillance, (5) these tests can detect HCC at an early
stage, (6) the tests are cost-effective and acceptable to phy-
sicians and patients, (7) an algorithmic approach to recall
and diagnosis after the detection of findings is available,
and (8) there are effective treatments for confirmed cases
of HCC. The evidence for these criteria is examined one
by one in the subsequent sections.

Hepatocellular Carcinoma Is a Major Public Health
Problem

The incidence of HCC increased from 2.1 per 100,000 pet-
sons in 2001 to 3.2 per 100,000 persons in 2006.6'* HCC
is the third leading cause of cancer-related death worldwide
and the ninth leading cause in the United States.*!

Detection of Hepatocellular Carcinoma at an Early
Stage Improves Outcomes

The goal of HCC surveillance is to detect disease early in
its development in order to initiate potentially curative
interventions and reduce overall morbidity, mortality, and
the financial burden on the health care system. The 5-year
survival rate of patients in whom HCC is diagnosed after
the onset of symptoms is 0% to 10%. In contrast, when
HCC is detected at an early stage, the 5-year survival
rate is higher than 50%.?In a recently published meta-
analysis that pooled data from 47 studies with 15,158
patients, HCC surveillance was associated with higher
rates of early-stage detection (odds ratio [OR], 2.08;
95% CI, 1.8-2.37), higher rates of curative treatment
(OR, 2.24; 95% CI, 1.99-2.52), and improved survival
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after adjustment for lead-time bias (OR, 1.9; 95% CI,
1.67-2.17)."* A 2014 Italian study analyzed the effect
of lead-time bias on survival rates among 1380 patients
with Child-Pugh stage A or B cirrhosis and a diagnosis of
HCC. The study compared survival rates of 3 groups of
patients: those in whom HCC was detected during semi-
annual surveillance (n=850), those in whom HCC was
detected during annual surveillance (n=234), and those
in whom HCC was detected after the onset of symptoms
(n=296). The 5-year survival rates for the 3 groups were
32.7%, 25.2%, and 12.2%, respectively (P<.001). After
10 years of follow-up, the median lead time calculated
for the patients with HCC detected by surveillance was
6.5 months. The long-term survival benefit of HCC sur-
veillance was not attributed to lead-time bias.*

The detection of early-stage disease is possible. The
nationwide implementation of HCC surveillance in
Japan has led to a particularly high rate of detection of
early disease. In a study reported from Japan, 62% of
cases of HCC in Japan were diagnosed at an early stage,
compared with 30% in Western countries."

Target Populations and High-Risk Groups

Surveillance is effective for populations with a high
incidence of a disease. HCC surveillance is thought to
be beneficial if the annual incidence of HCC is 1.5% or
higher in persons with cirrhosis or is higher than 0.2%
in those with chronic hepatitis B virus (HBV) infection.
Table 1 summarizes the target populations of the AASLD
and those of other professional organizations.

Patients who have nonalcoholic fatty liver disease
without cirrthosis may also benefit from surveillance;
however, more data are needed before this strategy can be
implemented in routine practice.*>'> It is generally agreed
that patients with stage 3 fibrosis or advanced/bridging
fibrosis should undergo surveillance similar to that of
patients with cirrthosis. However, the data behind this
guideline are limited and not strong. In a recently pub-
lished, retrospective study of 149 patients (82 with stage
4 fibrosis), the HCC event rate at follow-up was much
lower in patients with stage 3 fibrosis than in those with
cirrhosis or stage 4 fibrosis (0.3% vs 4% per person-year).'¢
Because it is often impossible to determine at follow-up
when stage 3 fibrosis becomes compensated cirrhosis, it
is recommended that HCC surveillance be continued for
patients with stage 3 disease. However, given the data from
this study, these patients probably require less frequent
follow-up than patients with stage 4 fibrosis or cirrhosis.
Finally, some data are emerging regarding the certainty
of the benefits of screening patients who have alcoholic
cirthosis. In a recently published national registry—based
cohort study of 8482 Danish patients with alcohol-related
cirrhosis, the authors showed that the risk for HCC may

be much lower than is currently reported and that surveil-
lance among these patients may not be cost-effective.”
Further studies are needed to verify these findings.

Surveillance Using Radiographic Tests

In a meta-analysis of 19 studies evaluating the accuracy of
USG for HCC surveillance, the pooled data showed that
USG had a sensitivity of 94% for identifying HCC at all
stages and 63% for detecting HCC at an early stage. The
meta-analysis also emphasized that the results cannot be
accurately generalized to all patients with cirrhosis and/or
chronic HBV carriers because of the heterogeneity of
the study populations, surveillance intervals, and HCC
verification tests.'"® Another, more recent meta-analysis
reiterated the poor quality of the evidence derived from
existing research on the accuracy of USG."

In terms of the utility of quadruple-phase, contrast-
enhanced computed tomography (CT) vs that of USG,
a prospective, randomized trial in 2013 examined 163
patients at a US Veterans Affairs hospital who had com-
pensated cirthosis. The patients underwent either biannual
USG plus serum alpha-fetoprotein (AFP) testing or annual
CT plus biannual AFP testing. Biannual USG was just as
good at detecting HCC as annual CT (sensitivity of 71.4%
and specificity of 97.5% vs sensitivity of 66.7% and speci-
ficity of 94.4%, respectively) and was more cost-effective.
Although CT did detect HCC at an earlier stage than
USG, this difference was not statistically significant.’

Advantages of USG include its simplicity, non-
invasiveness, low cost, and lack of radiation exposure.
However, it also has disadvantages: operator dependence
and the potential for decreased sensitivity in the setting of
advanced liver fibrosis, obesity, or ascites.*

In summary, despite the moderate sensitivity of USG
and the poor quality of the evidence supporting its use,
USG is currently the best available radiologic surveillance

method for detecting HCC.

Surveillance Using Serum Biomarkers

The AASLD does not currently recommend the mea-
surement of AFP or other serum biomarkers alone or in
combination with USG for surveillance. There is reason-
able evidence to suggest that USG alone is insufficient
for HCC surveillance.?" AFP has been widely studied for
HCC surveillance. An AFP level higher than 20 ng/mL
results in an optimal balance between sensitivity and
specificity for HCC (60% and 90%, respectively).? Low-
ering this cutoff value improves the sensitivity of AFP but
increases the false-positive rate.

In the 2009 meta-analysis of 19 studies, the pooled
data showed that the combination of AFP measurement
and USG vs USG alone was (1) no better at detecting
subclinical HCC; (2) less specific, with an increased false-
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positive rate; and (3) not cost-effective. Although the
combination of AFP measurement and USG increased
the overall sensitivity of USG from 63% to 69%, this
result was not statistically significant (P=.65)."® In con-
trast, a prospective cohort study of 446 patients who
underwent USG, AFP measurement, or a combination of
these every 6 to 12 months suggested that the combina-
tion of USG and AFP measurement was superior to either
method alone. Surveillance USG and AFP measurement
had sensitivity rates of 44% and 66%, respectively, and
specificity rates of 92% and 91%, respectively. Sensitiv-
ity significantly improved, to 90%, with a slightly lower
specificity (83%) when these tests were combined.?

Lens culinaris agglutinin A-reactive fraction of AFP
(AFP-L3%), which is an isomer of AFP, and des-gamma
carboxy prothrombin (DCP) are biomarkers cleared by
the US Food and Drug Administration for use in assess-
ing risk for HCC. The elevation of AFP-L3% is associated
with the presence of HCC and a shorter tumor doubling
time.?* HCC cells lack carboxylase, which converts DCP
to prothrombin. Therefore, HCC is associated with
elevated serum levels of DCP. Specifically, elevated serum
DCP levels may be a marker of microinvasion of HCC.»
In combination, imaging and the measurement of AFD,
AFP-13%, and DCP may improve the ability to detect
HCC at an early stage. Various studies have investigated
these serum biomarkers (alone and in combination) as
indicators of the risk for HCC; the results have been
promising but controversial.”*® For example, a post hoc
analysis of the HALT-C (Hepatitis C Antiviral Long-term
Treatment Against Cirrhosis) prospective trial examined
the DCP and AFP levels of 39 patients with HCC at the
time of HCC diagnosis and at 12 months before diagno-
sis. The study found that neither test alone was adequate
for HCC surveillance, nor was the combination of the 2
tests, because the sensitivity of these markers alone or in
combination was too low for testing to be efficacious and
cost-effective in detecting early-stage HCC.? The results
of studies evaluating the role of AFP-L3% levels in HCC
surveillance were similar.*

Many recent studies have looked at the utility of
microRNAs for the early detection of HBV-related HCC.
In a cohort study of 934 patients (some healthy, some with
chronic HBV infection, some with cirrhosis, and some with
HBV-related HCC), microRNA panels accurately identified
patients who had HCC, regardless of the stage of disease,
with a sensitivity of 82% and a specificity of 84%.3"%

In summary, the available serum biomarkers are
inadequate for HCC surveillance, both in combina-
tion with one another and in combination with USG.
MicroRNA biomarkers may have a role in the future, but
further validation is needed before they can be included in
management guidelines.

Surveillance Interval
The HCC surveillance interval is based on the expected
tumor growth rate in cirrhosis.*> The median doubling
time of an HCC lesion is reported to be 117 days (range,
29-398 days).*® The limitation of basing a surveillance
interval on tumor growth rates is that growth rates of
cancer are not necessarily the same as growth rates of
subclinical lesions. The surveillance interval need not be
adjusted for associated factors, such as HBV or hepati-
tis C virus (HCV) infection, type of cirrhosis, hepatic
decompensation, diabetes mellitus, and family history of
HCC.*> A retrospective study of 821 patients with cir-
thosis and known HCC (215 detected during semiannual
surveillance, 155 during annual surveillance, and 451
after the onset of symptoms) showed the 5-year survival
rates to be equivalent for 6- and 12-month surveillance
intervals.*® Pooled data from the 19 studies evaluating
USG for HCC surveillance showed the sensitivity of USG
with a 6-month surveillance interval to be higher than the
sensitivity of USG with a 12-month surveillance interval
(70.1% vs 50.1%; P=.001).!® In another randomized,
controlled trial involving 1278 patients with compensated
cirrhosis, no difference was shown in the rates of detection
of HCC with USG every 3 or 6 months (P=.300).”

In summary, the available evidence suggests that
6 months is the optimal HCC surveillance interval.

Cost-Effectiveness of Surveillance Tests

The AASLD recommends USG as a cost-effective HCC
surveillance test. In one study, a computer-based Markov
model showed that the incremental cost-effectiveness
ratio (ICER)—the ratio of the cost of a test in US dol-
lars to quality-adjusted life-years gained—of semiannual
USG and that of combined USG and AFP was $30,700
and $73,500, respectively. The ICERs for semiannual
CT and annual magnetic resonance (MR) imaging were
consistently greater than $100,000.%

Acceptability of Surveillance Tests to Patients and
Physicians

Current data show that despite evidence for the benefits
of surveillance, HCC surveillance remains underutilized
in the United States. A large study of 13,002 patients
from Veterans Affairs medical centers showed that only
42% of patients with HCV-related cirrhosis received 1 or
2 surveillance tests during the first year after a diagnosis of
cirthosis, and only 12% of these patients received surveil-
lance during 2 to 4 years of follow-up.”

A lack of patient adherence is not the predominant
barrier to HCC surveillance. Approximately 95% of patients
complete HCC surveillance if it is ordered by a physician.®®
Patients at risk for HCC understand the importance of
HCC surveillance, and their rate of acceptance of the tests
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HCC

>1cm

Repeat US at 3 months 4-phase MDCT/dynamic
contrast-enhanced MRI
i i Arterial hypervascularity and
Growing/changing Stable venous or delayed phase washout
character
Investigate Yes Other contrast-enhanced No
according to size study (CT or MRI)
HCC Arterial hypervascularity and Biopsy
venous or delayed phase washout

Yes No

Figure 1. An algorithm from the American Association for the Study of Liver Diseases for the surveillance and diagnosis of

hepatocellular carcinoma.’

CT, computed tomography; HCC, hepatocellular carcinoma; MDCT, multidetector

is high.¥ Compliance with surveillance guidelines has
been shown to be strongly related to provider-related fac-
tors.”* Surveillance rates are highest among patients seen
or followed by a subspecialist. However, in the United
States, only 20% to 40% of patients with cirrhosis are
followed by a hepatologist or gastroenterologist.”! Studies
are needed to develop strategies aiming to overcome barri-
ers to HCC surveillance referrals. These strategies include,
but are not limited to, provider education, provider
feedback on compliance with surveillance guidelines, and
clinical reminders.*

Recall Guidelines
A recall strategy is a defined algorithm that is followed
when a surveillance test detects an abnormal result. For a

Gastroenterology & Hepatology Volume 11, Issue 1 January

computed tomography; MRI, magnetic resonance imaging; US, ultrasound.

surveillance test to be useful and acceptable, the provider
should understand how the test is interpreted and should
know what needs to be done if a patient’s test results are
abnormal. Studies of HCC pathology suggest that the
majority of hepatic nodules smaller than 1 cm are dys-
plastic nodules, not definite HCC.#>'>% Therefore, the
AASLD guidelines recommend that patients who have
tumors smaller than 1 ¢cm be monitored with a USG
examination every 3 months (Figure 1). Tumors larger
than 1 cm are investigated further with quadruple-phase,
contrast-enhanced CT or MR imaging. If the first contrast
study does not display the characteristic HCC imaging
findings (discussed in the next section), the options are
to use a different imaging modality or to obtain a biopsy
specimen to confirm the diagnosis (Figure 2). Patients

2015
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Table 2. Strategies for the Diagnosis of Hepatocellular Carcinoma Recommended by Various Professional Organizations

4,5,15,61,62

Organization | Recall Strategy and Diagnostic Algorithm Imaging Modality Serum Biomarker
AASLD According to tumor size (<1 cm or >1 cm), as in Quadruple-phase, contrast-enhanced | None
Figure 1 CT or MR imaging
EASL According to tumor size (<1 cm, 1-2 cm, or Quadruple-phase, contrast-enhanced | None
>2 cm) CT or MR imaging
APASL According to tumor vascularity (hypovascular vs Quadruple-phase, contrast-enhanced | AFP, DCP
hypervascular) CT or MR imaging
JSH According to tumor vascularity (hypovascular vs Quadruple-phase, contrast-enhanced | AFP, AFP-13%,
hypervascular) CT or MR imaging DCP

AASLD, American Association for the Study of Liver Diseases; AFP, alpha-fetoprotein; AFP-L3%, Lens culinaris ugglminin A-reactive fraction of AFP; APASL, Asian

Pacific Association for the Study of the Liver:

JSH, Japan Society of Hepatology; MR, magnetic resonance.

_T, computed tomography; DCP, serum des-carboxy prothrombin; EASL, European Association for the Study of the Liver;

Arterial Phase

Portal Venous Phase

Delayed Phase

Figure 2. Classic radiologic imaging findings of hepatocellular carcinoma on a dynamic 4-phase computed tomography scan.

who have inconclusive biopsy results should be followed
with serial imaging, with a low threshold to undergo
biopsy again if radiographic changes are noted.*>" The
AASLD approach to abnormal results (<1 ¢cm and >1 c¢m)
differs from that of other organizations (Table 2).

Diagnosis of Hepatocellular Carcinoma

HCC is suspected in a patient with cirrhosis in the fol-
lowing circumstances: (1) identification of a liver lesion
in a patient with cirrhosis during routine surveillance;
(2) development of symptoms, such as right upper quad-
rant pain and loss of weight; (3) the new onset of portal
vein thrombosis in a patient with cirrhosis; and (4) the

onset of hepatic decompensation (hepatic encephalopa-
thy, jaundice, or manifestations of portal hypertension)
without any clear explanation. It is important to make
the diagnosis because tumors detected and confirmed
early can potentially be managed with curative treat-

ment options.*>"

Criteria for Diagnosis

Noninvasive, contrast-enhanced imaging is the method
of choice for the diagnosis of HCC. This revolutionary
change was brought about by good evidence that HCC
can be diagnosed accurately with noninvasive imaging
if the typical imaging findings are present, which would
allow physicians to avoid obtaining multiple biopsies, as
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often required in the past.“*” The AASLD recommenda-
tions for the diagnosis of HCC are compared with those
of other professional organizations in Table 2.

Normal liver parenchyma receives a dual blood supply,
from the hepatic artery and portal vein. The development
of HCC leads to collateral arterialization, loss of the portal
venous blood supply, and eventual dependence on the
arterial blood supply. When intravenous contrast is intro-
duced, the altered blood flow manifests as a robust arterial
enhancement phase followed by a delayed venous “wash-
out” phase (Figure 2).“#® This characteristic pattern on
contrast imaging is the hallmark for the diagnosis of HCC.
Specifically, the diagnostic criteria require the following
sequence: (1) an unenhanced phase (before contrast), (2)
an arterial phase (upon injection of a bolus of contrast), (3)
a portal venous phase (35-55 seconds after initiation of the
arterial phase), and (4) a delayed phase (>120 seconds after
the injection of contrast). The diagnostic accuracy of this
characteristic radiographic pattern has been verified.!*°

Quadruple-phase, contrast-enhanced imaging of
the liver is accomplished with CT and MR imaging. In
pooled data from 10 studies on CT and 9 studies on MR
imaging, CT had better sensitivity than MR imaging
(81% vs 68%) and MR imaging had better specificity
than CT (93% vs 85%).?! The use of diffusion-weighted
imaging or a hepatobiliary contrast agent, such as gadox-
etic acid (Eovist, Bayer HealthCare Pharmaceuticals),
improves the sensitivity of MR imaging.’' In terms of
HCC lesions larger than 2 cm, CT and MR imaging have
approximately 95% accuracy. MR imaging was slightly
more accurate than CT for lesions smaller than 2 cm.?

The advantages of CT include lower cost, shorter time
required for the actual test, patient acceptance, quicker
interpretation of films, fewer radiographic artifacts, and
lack of contraindications to use with metal. In contrast, the
advantages of MR include the use of a thinner cannula for
contrast injection, use of less contrast, safety in the setting
of moderate or severe renal insufliciency (glomerular filtra-
tion rate of 30-60 mL/min), and lack of radiation exposure.
The choice of test in routine practice varies depending on
the preferences of liver centers and individual physicians.

Contrast-enhanced USG is not recommended for
the diagnosis of HCC because of its inability to detect
the extravasation of microbubbles into the extracellular
space, which is characteristic of the hallmark pattern of
HCC, and because of false-positive results in patients
with biopsy-proven intrahepatic cholangiocarcinoma.*

The American College of Radiology has developed the
Liver Imaging Reporting and Data System (LI-RADS) as
a standardized way to interpret and report liver findings in
any patient at high risk for HCC. It can be used for CT or
MR imaging with extracellular and hepatobiliary contrast
agents. LI-RADS stratifies radiology readings into 8 main

groups corresponding to the likelihood of the presence of
HCC. The advantage of LI-RADS is that it can be used by

both community and academic radiologists.>

Role of Serum Biomarkers in the Diagnosis of
Hepatocellular Carcinoma

According to the AASLD recommendations, there is
no role for biomarkers in the diagnosis of HCC; rather,
biomarkers, such as AFP in combination with AFP-L3%,
are used as markers of the risk for HCC, as previously

discussed. However, other professional organizations use
serum biomarkers in the diagnosis of HCC (Table 2).*

Role of Liver Biopsy

The sensitivity of liver biopsy in detecting HCC is
approximately 90%, and its accuracy is affected by the
location of the nodule.”® Patients with a negative biopsy
result require increased surveillance. In terms of complica-
tions, the incidence of tumor seeding in a needle track is
thought to be 0.9% per year and 2.7% overall, and the
rate of hemorrhage due to biopsy is thought to be no dif-
ferent from that for liver biopsy in general.”>>¢

Role of Special Stains

It is not always possible to distinguish HCC from high-
grade dysplastic nodules or other disease processes. Stain-
ing the liver tissue with vascular endothelium markers
(CD34) and biliary epithelium markers (CK7 and CK19)
may be useful. Staining for glypican 3, heat shock protein
70, and glutamine synthetase is also useful; studies indi-
cate that positivity for 2 of these 3 stains may confirm the
presence of HCC.>7-¢

Treatment of Hepatocellular Carcinoma

Many options are available for the effective treatment of
HCC. As mentioned previously, early diagnosis is associated
with better treatment outcomes. Treatments may be curative
(eg, tumor resection, ablation, or liver transplant) or palliative
(eg, transarterial chemoembolization, radioembolization, or
sorafenib [Nexavar, Bayer HealthCare Pharmaceuticals and
Onyx Pharmaceuticals], which is the only targeted therapy
approved by the US Food and Drug Administration).
Curative treatments are associated with 5-year survival rates
above 50% among candidates for whom these modalities are
appropriate. Palliative treatments are associated with variable
decreases in morbidity and mortality. Details on the available
treatment options are the subject of other articles."*>

Areas for Future Research

Investigations should continue to delineate the populations
at high risk for HCC and the patients for whom surveil-
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lance is beneficial. Barriers to the use of surveillance should
be further identified and addressed. Research should con-
tinue to elucidate the pathogenesis of HCC and to identify
serum biomarkers that can be used alone or in combination
with radiography for surveillance and diagnosis.

Summary

HCC is a major cause of morbidity and mortality world-
wide. HCC surveillance aims to detect disease at an early
stage. Patients at risk for HCC, including those with cir-
thosis, should undergo surveillance. USG every 6 months
is the most validated surveillance strategy. Surveillance
with CT is just as good as surveillance with USG but
is less cost-effective. An algorithmic approach is used
to guide recall strategies for patients with abnormal test
results. Quadruple-phase, contrast-enhanced CT or MR
imaging is the test of choice for the diagnosis of HCC.
Effective, curative options are available for treating estab-

lished HCC.
The authors have no relevant conflicts of interest to disclose.
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