
EDUCATIONAL OBJECTIVE: Readers will recognize the risk of hepatocellular carcinoma in patients with cirrhosis, 
regardless of the cause of the cirrhosis

Hepatocellular carcinoma: 
Options for diagnosing and managing 
a deadly disease

■■ ABSTRACT

Hepatocellular carcinoma (HCC) is an important cause 
of death in patients with liver disease, and its incidence 
appears to be rising in the United States. Because early 
diagnosis improves the chances of survival, it is important 
to identify patients who would benefit from surveillance. 
Once HCC is suspected on surveillance, noninvasive diag-
nostic tests are available to make an accurate diagnosis. 
Treatment should be individualized, based on the charac-
teristics of the tumor and the degree of liver dysfunction.

■■ KEY POINTS

Surveillance for HCC is indicated in all patients with cir-
rhosis, regardless of the cause of the cirrhosis.

Liver biopsy is not needed to make the diagnosis if the 
findings on four-phase multidetector computed tomogra-
phy or dynamic contrast-enhanced magnetic resonance 
imaging are typical of HCC (arterial hyperenhancement 
with venous-phase or delayed-phase washout).

Many treatments are available, including surgical resec-
tion, liver transplantation, ablative therapy, perfusion-
based therapy, chemotherapy, and palliative therapy.
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Hepatocellular carcinoma (HCC) is a 
common cause of death worldwide. How-

ever, it can be detected early in high-risk in-
dividuals by using effective screening strate-
gies, resulting in the ability to provide curative 
treatment. 
 Here, we review the risk factors for HCC, 
strategies for surveillance and diagnosis, and 
therapies that can be used. 

 ■ EPIDEMIOLOGY 

HCC is the most common primary malignan-
cy of the liver. Overall, it is the fifth most com-
mon type of cancer in men and the seventh 
most common in women.1 

 Cirrhosis is present in 80% to 90% of pa-
tients with HCC.
 Male sex. The male-to-female ratio is from 
2:1 to 4:1, depending on the region.2 In the 
United States, the overall male-to-female ratio 
has been reported2 as 2.4:1. In another report,3 
the incidence rate of HCC per 100,000 per-
son-years was 3.7 for men and 2.0 for women.
 Geographic areas with a high incidence of 
HCC include sub-Saharan Africa and eastern 
Asia, whereas Canada and the United States 
are low-incidence areas. The difference has 
been because of a lower prevalence of hepatitis 
B virus infection in North America. However, 
recent data show a downward trend in inci-
dence of HCC in eastern Asia and an upward 
trend in North America (FIGURE 1).3,4

 Viral hepatitis (ie, hepatitis B or hepati-
tis C) is the main risk factor for cirrhosis and 
HCC. 
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 Diabetes mellitus can predispose to non-
alcoholic steatohepatitis, which can subse-
quently progress to cirrhosis. Thus, it increases 
the risk of HCC. 
 Obesity increases the risk of death from 
liver cancer, with obese people (body mass in-
dex ≥ 30 kg/m2) having a higher HCC-related 
death rate than leaner individuals.5 And as 
obesity becomes more prevalent, the number 
of deaths from HCC could increase.
 Other diseases that predispose to HCC 
include alcohol abuse, hereditary hemochro-

matosis, alpha-1-antitrypsin deficiency, and 
glycogen storage disease. 

 ■ SURVEILLANCE OF PATIENTS AT RISK

Patients at high risk of developing liver cancer 
require frequent screening (TABLE 1). 
 Patients with cirrhosis. Sarasin et al6 cal-
culated that surveillance is cost-effective and 
increases the odds of survival in patients with 
cirrhosis if the incidence of HCC exceeds 
1.5% per year (which it does). In view of this 
finding, all patients with cirrhosis should be 
screened every 6 months, irrespective of the 
cause of the cirrhosis. 
 Hepatitis B carriers. Surveillance is also 
indicated in some hepatitis B carriers (TABLE 1), 
eg, those with a family history of HCC in a 
first-degree relative (an independent risk fac-
tor for developing the disease in this group).7 
Also, Africans with hepatitis B tend to de-
velop HCC early in life.8 Though it has been 
recommended that surveillance be started at 
a younger age in these patients,9 the age at 
which it should begin has not been clearly es-
tablished. In addition, it is not clear if black 
people born outside Africa are at higher risk.

Benefit of surveillance
HCC surveillance has shown to lower the 
death rate. A randomized controlled trial in 
China compared screening (with abdominal 
ultrasonography and alpha-fetoprotein levels) 
vs no screening in patients with hepatitis B. It 
showed that screening led to a 37% decrease in 
the death rate.12 Studies have also established 
that patients with early-stage HCC have a 
better survival rate than patients with more-
advanced disease.10,11 This survival benefit is 
largely explained by the availability of effective 
treatments for early-stage cancer, including 
liver transplantation. Therefore, early-stage 
asymptomatic patients diagnosed by a surveil-
lance program should have a better survival 
rate than symptomatic patients.

Surveillance methods
The tests most often used in surveillance for 
HCC are serum alpha-fetoprotein levels and 
liver ultrasonography.
 Serum alpha-fetoprotein levels by them-
selves have not been shown to be useful, 

TABLE 1

Indications for surveillance 
for hepatocellular carcinoma

Cirrhosis from any cause 

Asian male hepatitis B carriers over age 40 

Asian female hepatitis B carriers over age 50

Hepatitis B carriers with a family history of hepatocellular carcinoma

African and North American blacks with hepatitis B
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Hepatocellular carcinoma is on the rise

FIGURE 1. Annual age-adjusted incidence rates per 100,000 
of hepatocellular carcinoma in the United States, based on 
data from the Surveillance, Epidemiology, and End Results 
registries. The arrow indicates a change in the overall trend.
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whereas the combination of alpha-fetoprotein 
levels and ultrasonography has been shown to 
reduce the death rate when used for surveil-
lance in a randomized trial.12 A 2012 study re-
ported that the combination of alpha-fetopro-
tein testing and ultrasonography had a higher 
sensitivity (90%) than ultrasonography alone 
(58%), but at the expense of a lower specific-
ity.13 
 Alpha-fetoprotein has a low sensitivity (ie, 
54%) for HCC.14 Tumor size is one of the fac-
tors limiting the sensitivity of alpha-fetopro-
tein,14 and this would imply that this test may 
not be helpful in detecting HCC at an early 
stage. Alpha-fetoprotein L3, an isoform of 
alpha-fetoprotein, may be helpful in patients 
with alpha-fetoprotein levels in the interme-
diate range, and it is currently being studied. 
 Liver ultrasonography is operator-depen-
dent, and it may not be as accurate in over-
weight or obese people.
 Computed tomography (CT) and magnet-
ic resonance imaging (MRI) are not recom-
mended for surveillance. Serial CT poses risks 
of radiation-induced damage, contrast-related 
anaphylaxis, and renal failure, and MRI is not 
cost-effective and can also lead to gadolinium-
induced nephrogenic systemic fibrosis in pa-
tients with renal failure.
 Currently, the American Association for 
the Study of Liver Diseases9 recommends ul-
trasonography only, every 6 months, for sur-

veillance for HCC. However, it may be pre-
mature to conclude that alpha-fetoprotein 
measurement is no longer required for surveil-
lance, and if new data emerge that support its 
role, it may be reincorporated into the guide-
lines.

 ■ DIAGNOSING  
HEPATOCELLULAR CARCINOMA

Lesions larger than 1 cm on ultrasonography
The finding of a liver lesion larger than 1 cm 
on ultrasonography during surveillance war-
rants further testing. 
 Noninvasive testing with four-phase mul-
tidetector CT or dynamic contrast-enhanced 
MRI is the next step. Typical findings on ei-
ther of these imaging studies are sufficient to 
make a diagnosis of HCC, as they have a high 
specificity and positive predictive value.15 Ar-
terial hyperenhancement with a venous-phase 
or delayed-phase washout of contrast medium 
confirms the diagnosis (FIGURE 2).9 If one of the 
two imaging studies is typical for HCC, liver 
biopsy is not needed. 
 Other imaging studies, including contrast-
enhanced ultrasonography, have not been 
shown to be specific for this diagnosis.16

 Liver biopsy is indicated in patients in 
whom the imaging findings are atypical for 
HCC.9,17 Biopsy has very good sensitivity and 
specificity for cancer, but false-negative find-

The incidence 
of liver cancer  
is declining  
in eastern Asia, 
but increasing  
in North 
America

FIGURE 2. Left, arterial hyperenhancement of hepatocellular carcinoma seen on dynamic 
computed tomography. Right, venous-phase washout of contrast medium.
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ings do occur.18 Therefore, a negative biopsy 
does not entirely exclude HCC. In this situ-
ation, patients should be followed by serial 
ultrasonography, and any further growth or 
change in character should be reevaluated.

Lesions smaller than 1 cm
For lesions smaller than 1 cm, the incidence 
of HCC is low, and currently available diag-
nostic tests are not reliable.15,19 Lesions of this 
size should be followed by serial ultrasonog-
raphy every 3 to 4 months until they either 
enlarge to greater than 1 cm or remain stable 
at 2 years.9 If they remain stable at the end of 
2 years, regular surveillance ultrasonography 
once every 6 months can be continued.

 ■ CURATIVE AND PALLIATIVE THERAPIES

Therapies for HCC (TABLE 2) can be divided 
into two categories: curative and palliative. 
 Curative treatments include surgical resec-
tion, liver transplantation, and radiofrequency 
ablation. All other treatments are palliative, 
including transarterial chemoembolization 
and medical therapy with sorafenib. 

 The choice of treatment depends on the 
characteristics of the tumor, the degree of liver 
dysfunction, and the patient’s current level of 
function. The Barcelona Clinic Liver Cancer 
classification is widely used in making these 
decisions, as it incorporates both clinical fea-
tures and tumor stage.9 FIGURE 3 shows a simpli-
fied management algorithm.

 ■ SURGICAL RESECTION

Surgical resection is the preferred treatment 
for patients who have a solitary HCC lesion 
without cirrhosis.9 It is also indicated in pa-
tients with well-compensated cirrhosis who 
have normal portal pressure, a normal serum 
bilirubin level, and a platelet count greater 
than 100 × 109/L.20,21 In such patients, the 
5-year survival rate is about 74%, compared 
with 25% in patients with portal hyperten-
sion and serum bilirubin levels higher than 
1 mg/dL.21 

 Surgical resection is not recommended 
for patients with decompensated cirrhosis, as 
it can worsen liver function postoperatively 
and increase the risk of death.19,20 In Western 
countries, where cirrhosis from hepatitis C is 
the commonest cause of HCC, most patients 
have poorly preserved hepatic function at 
the time of diagnosis, leaving only a minority 
of patients as candidates for surgical resec-
tion.
 After surgical resection of HCC, the re-
currence rate can be as high as 70% to 80% 
at 5 years.22,23 Studies have consistently found 
larger tumor size and vascular invasion to be 
factors that predict recurrence.24,25 Vascular 
invasion was also found to predict poor sur-
vival after recurrence.24 Studies have so far 
not shown any conclusive benefit from post-
surgical adjuvant chemotherapy in reducing 
the rate of recurrence of HCC.26,27

 How to treat recurrent HCC after surgi-
cal resection has not been clearly established. 
Radiofrequency ablation, transarterial che-
moembolization, repeat resection, and liver 
transplantation have all improved survival 
when used alone or in combination.28 Howev-
er, randomized controlled trials are needed to 
establish the effective treatment strategy and 
the benefit of multimodal treatment of recur-
rent HCC.

With the rising  
prevalence  
of obesity,  
deaths from  
hepatocellular  
carcinoma  
could very well  
increase

TABLE 2

Treatments for hepatocellular carcinoma

Surgical resection a

Orthotopic liver transplantation a,b

Locoregional therapies 
Ablative therapies 
  Radiofrequency ablation a 

  Percutaneous ethanol injection 
  Microwave ablation, cryotherapy, laser ablation  
  Electroporation, light-activated drug therapy 
Perfusion-based therapies 
  Transarterial chemoembolization 
  Transarterial chemoembolization with doxorubicin-eluting beads  
  “Bland” embolization 
  Radioembolization

Systemic chemotherapy
Sorafenib 
Doxorubicin, everolimus, bevacizumab

a Potentially curative treatment for hepatocellular carcinoma  
b Patient must meet the Milan criteria, ie, a solitary lesion < 5 cm or three lesions (with 
the largest < 3 cm), no vascular invasion, and no extrahepatic spread
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 ■ LIVER TRANSPLANTATION

Orthotopic liver transplantation is the pre-
ferred treatment for patients with HCC com-
plicated by cirrhosis and portal hypertension. 
It has the advantage not only of being poten-
tially curative, but also of overcoming liver 
cirrhosis by replacing the liver. 
 To qualify for liver transplantation, pa-
tients must meet the Milan criteria (ie, have 
a single nodule less than 5 cm in diameter or 
up to three nodules, with the largest being less 
than 3 cm in diameter, with no evidence of 
vascular invasion or distant metastasis). These 
patients have an expected 4-year survival rate 
of 85% and a recurrence-free survival rate of 
92% after transplantation, compared with 
50% and 59%, respectively, in patients whose 
tumors exceeded these criteria.29 
 Some believe that the Milan criteria are 
too restrictive and could be expanded. Yao 
et al at the University of California-San 
Francisco30 reported that patients with HCC 
meeting the criteria of having a solitary tu-
mor smaller than 6.5 cm or having up to 
three nodules, with the largest smaller than 
4.5 cm, and total tumor diameter less than 8 
cm, had survival rates of 90% at 1 year and 
75.2% at 5 years after liver transplantation, 
compared with 50% at 1 year for patients 
with tumors exceeding these limits. (These 
have come to be known as the UCSF crite-
ria.) However, the United Network for Or-
gan Sharing (UNOS) has not adopted these 
expanded criteria. UNOS has a point system 
for allocating livers for transplant called the 
Model for End-Stage Liver Disease (MELD). 
Patients who meet the Milan criteria receive 
extra points, putting them higher on the 
transplant list. This allows for early trans-
plantation, thus reducing tumor progression 
and dropout from the transplant list. UNOS 
allocates a MELD score of 22 to all patients 
who meet the Milan criteria, and the score 
is further adjusted once every 3 months to 
reflect a 10% increase in the mortality rate. 
However, patients who have a single lesion 
smaller than 2 cm and are candidates for 
liver transplantation are not assigned addi-
tional MELD points per UNOS policy, as the 
risk of tumor progression beyond the Milan 
criteria in these patients is deemed to be low.

Therapies while awaiting transplantation 
Even if they receive additional MELD 
points to give them priority on the waiting 
list, patients face a considerable wait before 
transplantation because of the limited avail-
ability of donor organs. In the interim, they 
have a risk of tumor progression beyond the 
Milan criteria and subsequent dropout from 
the transplant list.31 Patients on the waiting 
list may therefore undergo a locoregional 
therapy such as transarterial chemoemboli-
zation or radiofrequency ablation as bridg-
ing therapy. 
 These therapies have been shown to de-
crease dropout from the waiting list.31 A pro-
spective study showed that in 48 patients who 
underwent transarterial chemoembolization 
while awaiting liver transplantation, none 
had tumor progression, and 41 did receive a 
transplant, with excellent posttransplanta-
tion survival rates.32 Similarly, radioemboliza-
tion using yttrium-90-labeled microspheres or 
radiofrequency ablation while on the waiting 
list has been shown to significantly decrease 
the rate of dropout, with good posttransplan-
tation outcomes.33,34 
 However, in spite of these benefits, these 
bridging therapies do not increase survival 
rates after transplantation. It is also unclear 

All patients  
with cirrhosis  
should be  
screened  
every 6 months,  
regardless 
of the cause  
of the cirrhosis

                           Hepatocellular carcinoma

No cirrhosis Cirrhosis

Surgical resection
          No

Portal hypertension 
Elevated bilirubin

           Yes

Palliative therapies 
Locoregional therapy 
Chemotherapy

         No
Transplant candidate 
meets Milan criteria?

           Yes

Orthotopic liver 
transplantation

FIGURE 3. Simplified management algorithm for hepato-
cellular carcinoma.
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A liver lesion  
> 1 cm during  
surveillance  
warrants  
further testing

whether they are useful in regions with short 
waiting times for liver transplantation.
 Adjuvant systemic chemotherapy has 
not been shown to improve survival in pa-
tients undergoing liver transplantation. For 
example, in a randomized controlled trial of 
doxorubicin given before, during, and after 
surgery, the survival rate at 5 years was 38% 
with doxorubicin and 40% without.35

 ■ ABLATIVE LOCOREGIONAL THERAPIES

Locoregional therapies play an important role 
in managing HCC. They are classified as abla-
tive and perfusion-based. 
 Ablative locoregional therapies include 
chemical modalities such as percutaneous 
ethanol injection; thermal therapies such 
as radiofrequency ablation, microwave ab-
lation, laser ablation, and cryotherapy; and 
newer methods such as irreversible electro-
poration and light-activated drug therapy. 
Of these, radiofrequency ablation is the most 
widely used.  

Radiofrequency ablation
Radiofrequency ablation induces thermal in-
jury, resulting in tumor necrosis. It can be used 
as an alternative to surgery in patients who 
have a single HCC lesion less than 3 to 5 cm 
in diameter, confined to the liver, and in a site 
amenable to this procedure and who have a 
reasonable coagulation profile. The procedure 
can be performed percutaneously or via lapa-
roscopy. 
 Radiofrequency ablation is contraindicat-
ed in patients with decompensated cirrhosis, 
Child-Pugh class C cirrhosis (the most se-
vere category), vascular or bile duct invasion, 
extrahepatic disease, or lesions that are not 
accessible or are adjacent to structures such 
as the gall bladder, bowel, stomach, or dia-
phragm.
 Radiofrequency ablation has been com-
pared with surgical resection in patients who 
had small tumors. Though a randomized con-
trolled trial did not show any difference be-
tween the two treatment groups in terms of 
survival at 5 years and recurrence rates,36 a 
meta-analysis showed that overall survival 
rates at 3 years and 5 years were significantly 
higher with surgical resection than with ra-

diofrequency ablation.37 Patients also had a 
higher rate of local recurrence with radiofre-
quency ablation than with surgical resection.37 
In addition, radiofrequency ablation has been 
shown to be effective only in small tumors and 
does not perform as well in lesions larger than 
2 or 3 cm.
 Thus, based on current evidence, surgical 
resection is preferable to radiofrequency abla-
tion as first-line treatment. The latter, howev-
er, is also used as a bridging therapy in patients 
awaiting liver transplantation.

Percutaneous ethanol injection
Percutaneous ethanol injection is used less 
frequently than radiofrequency ablation, as 
studies have shown the latter to be superior in 
regard to local recurrence-free survival rates.38 
However, percutaneous ethanol injection 
is used instead of radiofrequency ablation in 
a small number of patients, when the lesion 
is very close to organs such as the bile duct 
(which could be damaged by radiofrequency 
ablation) or the large vessels (which may 
make radiofrequency ablation less effective, 
since heat may dissipate as a result of exces-
sive blood flow in this region).

Microwave ablation
Microwave ablation is an emerging therapy 
for HCC. Its advantage over radiofrequency 
ablation is that its use is not limited by blood 
vessels in close proximity to the ablation site. 
 Earlier studies did not show microwave 
ablation to be superior to radiofrequency ab-
lation.39,40 However, current studies involving 
newer techniques of microwave ablation are 
more promising.41

 ■ PERFUSION-BASED 
LOCOREGIONAL THERAPIES

Perfusion-based locoregional therapies deliver 
embolic particles, chemotherapeutic agents, 
or radioactive materials into the artery feed-
ing the tumor. The portal blood flow allows 
for preservation of vital liver tissue during ar-
terial embolization of liver tumors. Perfusion-
based therapies include transarterial chemo-
embolization, transarterial chemoembolization 
with doxorubicin-eluting beads (DEB-TACE), 
“bland” embolization, and radioembolization. 
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Transarterial chemoembolization
Transarterial chemoembolization is a mini-
mally invasive procedure in which the he-
patic artery is cannulated through a percuta-
neous puncture, the branches of the hepatic 
artery supplying the tumor are identified, and 
then embolic particles and chemotherapeutic 
agents are injected. This serves a dual pur-
pose: it embolizes the feeding vessel that sup-
plies the tumor, causing tumor necrosis, and it 
focuses the chemotherapy on the tumor and 
thus minimizes the systemic effects of the che-
motherapeutic agent. 
 This therapy is contraindicated in patients 
with portal vein thrombosis, advanced liver 
dysfunction, or a transjugular intrahepatic 
portosystemic shunt. Side effects of the proce-
dure include a postembolization syndrome of 
abdominal pain and fever (occurring in about 
50% of patients from ischemic injury to the 
liver), hepatic abscesses, injury to the hepatic 
artery, development of ascites, liver dysfunc-
tion, and contrast-induced renal failure.
 In addition to bridging patients to liver 
transplantation, transarterial chemoemboliza-
tion is recommended as palliative treatment to 
prolong survival in patients with HCC who are 
not candidates for liver transplantation, surgical 
resection, or radiofrequency ablation.9,42 Patients 
who have Child-Pugh grade A or B cirrhosis but 
do not have main portal vein thrombosis or ex-
trahepatic spread are candidates for this therapy. 
Patients such as these who undergo this therapy 
have a better survival rate at 2 years compared 
with untreated patients.43,44

 Transarterial chemoembolization has also 
been used to reduce the size of (ie, to “down-
stage”) tumors that are outside the Milan crite-
ria in patients who are otherwise candidates for 
liver transplantation. It induces tumor necro-
sis and has been shown to decrease the tumor 
size in a selected group of patients and to bring 
them within the Milan criteria, thus potential-
ly enabling them to be put on the transplant 
list.45 Studies have shown that patients who re-
ceive a transplant after successful down-staging 
may achieve a 5-year survival rate comparable 
with that of patients who were initially within 
the Milan criteria and received a transplant 
without the need for down-staging.45 However, 
factors that predict successful down-staging 
have not been clearly established.

 Newer techniques have been developed. A 
randomized controlled trial found transarterial 
chemoembolization with doxorubicin-eluting 
beads to be safer and better tolerated than con-
ventional transarterial chemembolization.46 
 Bland embolization is transarterial emboliza-
tion without chemotherapeutic agents and is per-
formed in patients with significant liver dysfunc-
tion who might not tolerate chemotherapy. The 
benefits of this approach are yet to be determined.

Radioembolization
Radioembolization with yttrium-90 micro-
spheres has recently been introduced as an al-
ternative to transarterial chemoembolization, 
especially in patients with portal vein thrombo-
sis, a portocaval shunt, or a transjugular intra- 
hepatic portosystemic shunt. 
 In observational studies, radioembolization 
was as effective as transarterial chemoemboli-
zation, with a similar survival benefit.47 How-
ever, significant pulmonary shunting must be 
ruled out before radioembolization, as it would 
lead to radiation-induced pulmonary disease. 
Randomized controlled trials are under way to 
compare the efficacy of the two methods.

 ■ CHEMOTHERAPY

Sorafenib
Sorafenib is an oral antiangiogenic agent. A 
kinase inhibitor, it interacts with multiple in-
tracellular and cell-surface kinases, including 
vascular endothelial growth factor receptor, 
platelet-derived growth factor receptor, and 
Raf proto-oncogene, inhibiting tumor cell 
proliferation and angiogenesis. 
 Sorafenib has been shown to prolong sur-
vival in patients with advanced-stage HCC.48 
A randomized placebo-controlled trial in pa-
tients with Child-Pugh grade A cirrhosis and 
advanced HCC who had not received chemo-
therapy showed that sorafenib increased the 
life expectancy by nearly 3 months compared 
with placebo.47 Sorafenib therapy is very ex-
pensive, but it is usually covered by insurance. 
 Sorafenib is recommended in patients who 
have advanced HCC with vascular invasion, 
extrahepatic dissemination, or minimal con-
stitutional symptoms. It is not recommended 
for patients with severe advanced liver disease 
who have moderate to severe tumor-related 

Surgical  
resection is  
the preferred  
treatment for  
patients who  
have a solitary  
hepatocellular  
carcinoma  
lesion without  
cirrhosis
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constitutional symptoms or Child-Pugh grade 
C cirrhosis, or for patients with a life expec-
tancy of less than 3 months. 
 The most common side effects of sorafenib 
are diarrhea, weight loss, and skin reactions 
on the hands and feet. These commonly lead 
to decreased tolerability and dose reductions.47 
Doses should be adjusted on the basis of the 
bilirubin and albumin levels.49

Other chemotherapeutic agents
Several molecular targeted agents are un-
dergoing clinical trials for the treatment of 

HCC. These include bevacizumab, erlotinib, 
brivanib, and ramucirumab. Chemothera-
peutic agents such as doxorubicin and evero-
limus are also being studied.

 ■ PALLIATIVE TREATMENT

Patients with end-stage HCC with moderate 
to severe constitutional symptoms, extrahe-
patic disease progression, and decompensated 
liver disease have a survival of less than 3 
months and are treated for pain and symptom 
control.9	 ■
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