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Activity Overview
This activity will inform pharmacists and managed care professionals
about the challenges in managing patients with hepatocellular carcinoma
(HCC), with an emphasis on guideline-recommended therapies and strategies to help mitigate costs associated with treatment. This activity will
review available treatment options, adverse effects associated with medications, and provide opportunities for pharmacist involvement in patient
care. This supplement was developed with the goal of providing pharmacists and managed care professionals with an understanding of current
treatment options for HCC, with a focus on assisting managed care professionals in optimizing patient outcomes.

Statement of Educational Need
Patients with advanced hepatocellular carcinoma (HCC) present a
great opportunity for pharmacists to demonstrate value in patient care.
Sorafenib was the only therapy approved by the FDA for more than a
decade; however, in the past 4 years, 9 more agents have received FDA
approval. Options for first-line systemic therapy of advanced HCC include
sorafenib, lenvatinib, and atezolizumab plus bevacizumab. Nivolumab
may be useful in patients with advanced HCC who are ineligible for tyrosine kinase inhibitors (TKIs) or other anti-angiogenic agents. Options for
subsequent therapy following disease progression include regorafenib,
cabozantinib, ramucirumab, lenvatinib, nivolumab, nivolumab plus ipilimumab, sorafenib, or pembrolizumab.
Patients with advanced HCC are a high-risk population for adverse effects
(AEs) because of baseline hepatic dysfunction, comorbidities associated
with chronic liver disease (eg, cytopenias, diarrhea, fatigue, hypothyroidism, hepatorenal syndrome, esophageal varices, and cardiomyopathy),
and potential drug−drug interactions (eg, immunosuppressants, HIV or

hepatitis C therapies, and cardiovascular agents). By employing appropriate preventive and management strategies for medication-related AEs,
pharmacists can help to mitigate many tolerability issues associated with
TKI and immune checkpoint inhibitor therapies.
Improved tolerance of novel therapies for advanced HCC may lead to
a reduced need for treatment discontinuation and contribute to better
outcomes for patients. The toxicity profile of therapies for HCC contributes to polypharmacy as patients require new medications to manage
AEs from the cancer therapies. Given the high symptom burden of
patients with advanced HCC and the benefits of maintaining patients
on therapy, management of AEs has the potential to improve symptoms, quality of life, and survival of patients with advanced HCC. As new
data are published and new medications enter the market, managed care
professionals, pharmacists, and payers must be well informed regarding
therapeutic options and their role in the treatment of HCC. Continuing
education will improve managed care professionals’ and pharmacists’
competency in determining appropriate therapy for patients with HCC.

Educational Objectives
Upon completion of this activity, participants will be able to:
• Explain how staging and prognosis affect therapy selection for patients
with hepatocellular carcinoma (HCC).
• Examine treatment guidelines and clinical evidence to support the use
of targeted therapy, immunotherapy, and combination therapies in the
treatment paradigm for patients with HCC.
• Identify ways pharmacists can improve patient management while
decreasing overall healthcare costs in the treatment of HCC.
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Through this supplement
to The American Journal of
Managed Care®, pharmacists
and managed care professionals
will increase their knowledge
of the treatment of hepatocellular carcinoma (HCC), as well
as the challenges in managing
overall healthcare expenditures for patients with HCC.
Treatment recommendations
and medication adverse effects
will be highlighted.
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A Concise Review of the Changing Landscape
of Hepatocellular Carcinoma
Amber Draper, PharmD, BCOP

Introduction
The American Cancer Society estimates nearly 43,000 patients will

ABSTRACT

be diagnosed with liver and intrahepatic bile duct cancers in 2020,

Hepatocellular carcinoma (HCC) is the fastest rising cause of cancer-

with an estimated 30,160 deaths.1 Hepatocellular carcinoma (HCC)

related deaths in the United States, increasing by 2% to 3% annually,

has been the fastest rising cause of cancer-related deaths in the
United States, increasing by 2% to 3% annually.1 The majority (71%)
of cases of HCC are potentially preventable. The main risk factors
for HCC include alcohol, tobacco, nonalcoholic fatty liver disease,

with a dismal 5-year survival rate of 18%. The Barcelona Clinic Liver
Cancer criteria used to guide treatment considers performance status
and assessment of liver function by Child-Pugh score in addition to tumor
size and location. Curative therapies for HCC include surgical resection,
liver transplantation, and tumor ablation. Patients with unresectable or

and hepatitis B and C viruses, and an increase in incidence is antici-

inoperable lesions should be considered for arterially directed embolic

pated due to the rise in hepatitis C infection corresponding to the

therapy, systemic therapy, or radiation. Options for first-line systemic

opioid epidemic.1,2 Sustained inflammation, hepatocyte necrosis

therapy of advanced HCC include sorafenib, lenvatinib, and atezolizumab

and regeneration, and fibrotic deposition lead to development of
cirrhosis. Over time, the accumulation of somatic genomic altera3

tions in genes and epigenetic modifications in hepatocytes favors
development of HCC.4

plus bevacizumab. Nivolumab may be an option in patients with advanced
HCC who are ineligible for tyrosine kinase inhibitors or other antiangiogenic agents. Options for subsequent therapy following disease
progression include regorafenib, cabozantinib, ramucirumab, lenvatinib,
nivolumab, nivolumab plus ipilimumab, sorafenib, or pembrolizumab.
Patients with advanced HCC are at a high risk of adverse effects

Diagnosis and Staging

because of baseline hepatic dysfunction, comorbidities associated with

Patients with early-stage HCC are often asymptomatic and because
symptoms are vague, most patients present with advanced disease
at diagnosis. Symptoms may include loss of appetite, weight loss,

chronic liver disease, and potential drug−drug interactions. Improved
tolerance of therapies for advanced HCC may lead to reduction in
treatment discontinuation and contribute to better patient outcomes.
Managed care pharmacists should understand the recent efficacy and

early satiety, nausea or vomiting, hepatomegaly, splenomegaly,

safety data, guideline recommendations, and treatment algorithms for

abdominal or right shoulder blade pain, ascites, pruritus, and

management of HCC.

jaundice.3 Surveillance testing with ultrasound every 6 months is
cost-effective in patients with cirrhosis and chronic hepatitis B and

Am J Manag Care. 2020;26:S211-S219
For author information and disclosures, see end of text.

should be offered to these patients to facilitate early detection of
HCC and improve overall survival (OS).2 The American Association
for the Study of Liver Diseases recommends surveillance with ultrasound and alfa-fetoprotein (AFP) every 6 months for patients with
cirrhosis and a high risk of HCC.2 Unlike most solid tumors where
a biopsy is needed for diagnosis, the diagnosis of HCC is based
on interpretation of multiphase computed tomography (CT) scan
or magnetic resonance imaging (MRI) in patients with cirrhosis.2
The 2 commonly used systems for staging HCC are the American
Joint Committee on Cancer tumor-node-metastasis (TNM) staging
system, which just characterizes tumor features and metastases,
and the Barcelona Clinic Liver Cancer (BCLC) staging system, which
combines tumor characteristics with assessment of severity of liver
THE AMERICAN JOURNAL OF MANAGED CARE® Supplement
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disease and functional status of the patient.5,6 The TNM system has

Treatment

been validated for both hepatic resection and transplant, while the

Multidisciplinary management, including hepatologists, oncolo-

BCLC staging system is recommended for nonsurgical patients with

gists, surgeons, and specialized pharmacists and nurses, is critical

advanced HCC, as it offers prognostic information based on assess-

to management of patients with advanced HCC because most

ment of tumor burden, liver function, and patient performance status

patients have concomitant liver disease.3 The potential harms and

(PS) (Figure 1).2 For treatment stratification, HCC disease status is

benefits of therapy must be balanced. Accurate assessment of PS,

classified as resectable, transplantable, unresectable, or metastatic.

generally with the Eastern Cooperative Oncology Group (ECOG)

7

status, is essential to the management of HCC, as it is used to guide
treatment in all phases of disease.8 Patients with advanced HCC are
AFP is considered positive if its value is >20 ng/mL and

at high risk for adverse effects (AEs) because of baseline hepatic

negative if lower. A positive or rising AFP should prompt

dysfunction, comorbidities associated with chronic liver disease

CT scan or MRI regardless of ultrasound results.7

(eg, cytopenias, diarrhea, fatigue, hypothyroidism, hepatorenal

2

syndrome, esophageal varices, and cardiomyopathy), and potential

FIGURE 1. Clinical Management of Hepatocellular Carcinoma2

Stage
BCLC

Very early stage
0

Early Stage
A

Intermediate Stage
B

Advanced Stage
C

Terminal Stage
D

Liver
Function

Preserved

Preserved

Preserved

Preserved

End-stage

ECOG PS

0

0

Tumor
burden

Solitary nodule ≤2 cm

Solitary
nodule
>2 cm

2-3
nodules
all ≤3 cm

0

1-2

≥2

Multinodular
(>3 nodules or
≥2 nodules
if any >3 cm)

Macrovascular
invasion or
extrahepatic spread

Nontransplantable
HCC

Chemoembolization

Systemic Therapies

Best Supportive Care

Resection
Candidate
Yes

No

Transplant
Candidate
Yes

Treatment

Ablation

Resection

Transplant

No

Ablation

First-line

Second-line

Estimated
survival
time

>5 years

Sorafenib

Regorafenib

>2 years

BCLC, Barcelona Clinic Liver Cancer; ECOG PS, Eastern Cooperative Oncology Group performance status.

S212  

OCTOBER 2020 www.ajmc.com

Atezolizumab
Lenvatinib
+ Bevacizumab
Cabozantinib

>1 year

Ramucirumab

3 months

A CONCISE REVIEW OF THE CHANGING LANDSCAPE OF HEPATOCELLULAR CARCINOMA
drug−drug interactions (DDIs) (eg, immunosuppressants, HIV or

Angiogenesis Inhibition

hepatitis C therapies, and cardiovascular agents).9,10

Based on the theory that tumor growth, progression, and metastasis

Curative Therapies

tumors, multiple TKIs and monoclonal antibodies (mAbs) have been

Patients with a solitary tumor, good PS, BCLC stage 0 or A disease

developed to target angiogenesis inhibition.24 Several angiogenic

with preserved liver function and no significant portal hypertension

pathways are dysregulated in HCC, suggesting they may be involved

are ideal candidates for surgical resection. Surgical resection is

in the development and pathogenesis of HCC. Circulating vascular

depend on angiogenesis and the hypervascular nature of most HCC

2,3

associated with a 5-year survival over 60%; however, 70% of these

endothelial growth factor (VEGF) levels are increased in HCC and

patients will have recurrence within 5 years.3 Liver transplanta-

have been shown to correlate with tumor angiogenesis and progres-

tion is offered as a curative therapy to a select group of patients

sion.24 The anti-angiogenic TKIs target VEGF or the VEGF receptor

with limited tumor burden who are not candidates for resection.

(VEGFR) (Figure 225). Monoclonal antibodies block VEGF from inter-

3

Transplantation of this subgroup of patients with HCC is associated

acting with receptors, ultimately leading to angiogenesis inhibition.

with a 5-year overall survival (OS) of 60% to 80% with posttrans-

Bevacizumab binds VEGF and ramucirumab binds VEGFR2.26,27

plant recurrence in fewer than 15% of patients. Tumor ablation
is recommended for patients with BCLC stage 0 or A disease who

VEGF TKIs

are not candidates for surgery.3 Stereotactic body radiation is an

Comorbidities, such as impaired liver function and genetic varia-

alternative to ablation.2

tions in liver enzyme function, should be considered when dosing

Palliative Therapies

AEs that may negatively impact patients’ health-related quality of

Patients with unresectable or inoperable lesions more than 5 cm

life.9 The incidence of grade 3 or higher AEs ranges from 45% to 75%

in diameter should be considered for arterially directed therapy,

in phase 3 clinical trials with sorafenib, regorafenib, lenvatinib, and

systemic therapy, or external beam radiation.7 Transarterial

cabozantinib in patients with HCC.9 The most frequently observed

chemoembolization (TACE) is the preferred treatment approach

AEs, including fatigue, diarrhea, hand-foot skin reaction, nausea,

for patients with BCLC stage B tumors with compensated cirrhosis,

vomiting, anorexia, weight loss, and hypertension, are similar for

TKIs or determining the etiology of AEs.9 TKIs are associated with

involving infusion of cytotoxic chemotherapy into a hepatic artery,

these agents. AEs associated with TKIs commonly lead to dose

followed immediately by embolization of the blood vessels that

interruptions, dose reductions, and treatment discontinuation in

feed the tumor. TACE is associated with an objective response rate

HCC.9 If TKI tolerability can be improved, patients are more likely

of 52.5% with a median survival of 20 to 26 months. Transarterial

to remain on treatment and therefore may experience better treat-

radioembolization (TARE) refers to the infusion of microspheres

ment outcomes.28-30

11

of a radioisotope, yttrium-90, into the hepatic artery, and is also

In general, monitoring parameters are similar among TKIs used

appropriate for patients with BCLC stage B tumors. No randomized

to manage HCC. Patients should have liver function tests (LFTs)

studies have compared TARE with TACE with respect to survival;

monitored routinely. Baseline monitoring for proteinuria and an

however, cohort and retrospective studies indicate the objective

electrocardiogram for QTc prolongation should be completed before

response rates and OS are similar.2 For patients with unresect-

initiation of therapy and repeated as clinically indicated. Thyroid-

able disease, poor liver function, or metastatic disease, systemic

stimulating hormone should be assessed at baseline and monthly

targeted therapy is recommended in addition to locoregional

thereafter. Other potential AEs with VEGF TKIs include cardiac

therapy modalities.7 Options for first-line systemic therapy of

ischemia, arterial thromboembolism, congestive heart failure,

advanced HCC include sorafenib, lenvatinib, and atezolizumab plus

bleeding, reversible posterior leukoencephalopathy syndrome,

bevacizumab (Table

7,12-23

). Nivolumab may be useful in patients

gastrointestinal perforation, and impaired wound healing, all of

with advanced HCC who are ineligible for tyrosine kinase inhibi-

which require treatment interruption and/or discontinuation.31-34

tors (TKIs) or other anti-angiogenic agents. Limited data support

The TKIs sorafenib, regorafenib, lenvatinib, and cabozantinib

the use of fluorouracil, leucovorin, oxaliplatin (FOLFOX); there-

are metabolized by the liver enzyme CYP3A4 and concomitant use

fore, enrollment in a clinical trial is recommended for patients

with CYP3A4 inducers or inhibitors may increase toxicity or decrease

receiving cytotoxic chemotherapy.7 Options for subsequent therapy

TKI efficacy.9 Strong CYP3A4 inhibitors should be avoided with

following disease progression include regorafenib, cabozantinib,

regorafenib and cabozantinib but may be used with sorafenib and

ramucirumab, lenvatinib, nivolumab, nivolumab plus ipilimumab,

lenvatinib. Inducers of CYP3A4 should be avoided with sorafenib,

sorafenib, or pembrolizumab. Larotrectinib and entrectinib are

regorafenib, and cabozantinib; however, they may be used with

treatment options for patients with HCC who are NTRK gene

lenvatinib.9 Only sorafenib and nivolumab have been shown to be

fusion positive.

safe in patients with Child-Pugh class B disease.12,35-37

7

7
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TABLE. Efficacy of NCCN-recommended Treatments for Advanced HCC7,12-23
NCCN category

OS
(mo)

PFS
(mo)

10.7

5.5b

7.9

2.8b

12.3

3.6

13.6

7.3

Sorafenib 400 mg PO bid

NE

4.3

Atezolizumab 1200 mg +
bevacizumab 15 mg/kg IV
every 3 weeks

13.2
(HR, 0.58; 95%
CI, 0.42-0.79)

6.8

14.7a

3.8

16.4a

3.7

6.4a

2.93

4.97a

1.77

10.6

3.1

7.8

1.5

10.2

5.2

8.0

1.9

9.2a

2.8

7.6a

2.1

Reference

Drug, dose, route

Llovet. N Engl J Med. 2008.
Phase 3, randomized
controlled trial

Sorafenib 400 mg PO bid

ChildPugh class

Performance
status score

A

ECOG 0-2

A

ECOG 0-1

First-line systemic therapy

Kudo. Lancet. 2018.
Phase 3, noninferiority study

Preferred
category 1

Finn. N Engl J Med. 2020.
Phase 3, randomized
controlled trial

Useful in certain
circumstances
category 2B

Placebo
Sorafenib 400 mg PO bid
Lenvatinib 8 or 12 mg
PO daily

Yau. Ann Oncol. 2019.
Phase 3, randomized
controlled trial

Sorafenib 400 mg PO bid

Qin. J Clin Oncol. 2013.
Phase 3, randomized
controlled trial

FOLFOXc

Nivolumab 240 mg IV q
2 weeks
Doxorubicin 50 mg/m IV
once every 3 weeks
2

A

NR

ECOG 0-1

NR

A or B

KPS >70%

A

ECOG 0-1

Subsequent line if disease progression

Category 1

Category 2A

Category 2B

Bruix. Lancet. 2017.
Phase 3, randomized
controlled trial

Regorafenib 160 mg
PO daily

Abou-Alfa. N Engl J Med. 2018.
Phase 3, randomized
controlled trial

Cabozantinib 60 mg
PO daily

Zhu. Lancet Oncol. 2019.
Phase 3, randomized
controlled trial

Ramucirumab 8 mg/kg IV
every 2 weeks

Placebo
A

ECOG 0-1

Placebo
A

ECOG 0-1

Placebo

Ikeda. J Gastroenterol. 2017.
Phase 2, single arm

Lenvatinib

A

ECOG 0-1

18.7

7.4b

Kudo. J Clin Oncol. 2019.
Phase 1/2, open label

Nivolumab 240 mg IV q 2
weeks

B

NR

7.3

NR

El-Khoueiry. Lancet. 2017.
Phase 1/2, open label

Nivolumab 0.1-10 mg/kg IV
q 2 weeks

A

ECOG 0-1

NR

4

Yau. J Clin Oncol. 2019

Nivolumab 1 mg/kg +
ipilimumab 3 mg/kg IV q
3 weeks x 4 doses followed
by nivolumab 240 mg q
2 weeks

A

ECOG 0-1

23

NR

A

ECOG 0-1

13.9a

3.0a

10.6

2.8

Finn. J Clin Oncol. 2020.
Phase 3, randomized
controlled trial

Pembrolizumab 200 mg IV
q 3 weeks
Placebo

ECOG, Eastern Cooperative Oncology Group; HCC, hepatocellular carcinoma; IV, intravenous; KPS, Karnofsky performance status; NCCN, National Comprehensive
Cancer Network; NE, not evaluable; NR, not reported; OS, overall survival; PFS, progression-free survival.
a
Did not meet statistical end point.
b
Time to treatment progression.
c
FOLFOX4 every 2 weeks (oxaliplatin 85 mg/m2 intravenously (IV) on day 1; leucovorin 200 mg/m2 IV on days 1 and 2; and fluorouracil 400 mg/m2 IV bolus, fluorouracil
600 mg/m2 IV continuous IV infusion over 22 hours on days 1 and 2).
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VEGF mAbs

AEs associated with VEGF mAbs include bleeding, gastrointestinal

DDIs are typically not observed with mAbs. AEs with ramucirumab

perforation or fistula development, impaired wound healing, blood

and bevacizumab are consistent with those observed with VEGF

clots, proteinuria, hypertension, and infusion-related reactions.26,27

inhibitors. Grade 3 or greater AEs occurring in 5% or more of patients
receiving ramucirumab for second-line therapy of HCC include

Immune Checkpoint Inhibition

hypertension (12%), as well as ascites, asthenia, increased aspar-

Immune checkpoint inhibitors (ICIs) are mAbs targeting cytotoxic

tate aminotransferase (AST), and thrombocytopenia (all 5%); 10% of

T lymphocyte-associated (CTLA)-4, programmed death (PD)-1, or

patients discontinued ramucirumab due to AEs.13 The most common

programmed death ligand-1 (PD-L1). By blocking the negative

treatment-related AEs grade 3 or greater observed in more than 5%

signals of CTLA-4, PD-1, and PD-L1, ICIs enhance T- cell activation.10

of patients receiving atezolizumab plus bevacizumab patients were

Atezolizumab and durvalumab bind to PD-L1, whereas pembroli-

hypertension (15.2%) and increased AST (5%).14 Treatment-related

zumab and nivolumab bind to the PD-1 receptor.38-41 Monoclonal

AEs leading to discontinuation were observed in 15.5% of patients

antibodies that disrupt PD-1 immune checkpoint signaling restore

treated with atezolizumab plus bevacizumab. Possible serious

the antitumor activity of otherwise suppressed effector T cells.15

FIGURE 2. Main Targets of Anti-angiogenic Tyrosine Kinase Inhibitors25
FGF

FGFR-1

Regorafenib

VEGF

VEGFR2

VEGFR1

FGFR-2

Sorafenib

PDGF

VEGFR3

PDGFR-a

Fruquintinib

Apatinib

SCF

PDGFR-b

c-Kit

Sunitinib

HGF

c-Met

Cabozantinib

Pazopanib

Nintedanib
Lenvatinib

Axitinib
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Anlotinib
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MEK
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Ipilimumab and the investigational agent tremelimumab are anti-

according to the dose; it may be as high as 72% for all grades and

CTLA-4 antibodies.42 Blockade of inhibitory checkpoint molecules

24% for grade 3 or higher.10

results in disruption of immune homeostasis and may result in

The clinical significance and effect on patient safety and survival

autoimmune complications. A broad range of immune-related

of irAEs is variable based on the organ involved, severity of toxicity,

adverse effects (irAEs) involve almost every organ but mostly affect

and response to therapy.10 Early recognition and treatment of irAEs

the skin, digestive system, lung, endocrine glands, nervous system,

may be critical to maintaining patients on therapy and delivering

kidney, blood cells, and musculoskeletal system (Figure 3 ). ICIs

successful outcomes. Management of irAEs in HCC is compli-

are generally better tolerated than TKIs, although some patients

cated by comorbidities associated with chronic liver disease that

experience serious or fatal irAEs.44 In general, the incidence of

may overlap with irAEs and contribute to misdiagnosis or delays

most irAEs in patients with HCC receiving ICIs is similar to other

in diagnosis of irAEs.10 Management of hepatic irAEs in patients

tumor types, although there is a trend toward a higher incidence

with HCC must also consider baseline liver function tests (LFTs),

43

of hepatic irAEs.10 The incidence of irAEs is 27% for all grades and

the potential for spontaneous LFT fluctuations, tumor progression

6% for grade 3 or higher with PD-1 or PD-L1 inhibitors. With CTLA-4

in the liver, viral hepatitis, drug toxicity, and other causes.10 Late

inhibitors, the overall incidence of irAEs is higher and fluctuates

recognition of an irAE may delay treatment and worsen prognosis,
whereas inappropriate diagnosis of an irAE

FIGURE 3. Immune-related Adverse Effects Associated With Immune
Checkpoint Inhibitors43

may lead to interruption of therapy, further
complications due to immunosuppressive
therapy, the potential for unnecessary inter-
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Comprehensive Cancer Network (NCCN) and
American Society of Clinical Oncology (ASCO)
have published guidelines on management
of irAEs.45,46 Management of irAEs is based
on severity of symptoms and may involve
holding ICI therapy, initiation of high-dose

Liver
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Endocrine
•
•
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ventions, and increased cost.10 The National
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therapy, and supportive care.10,45,46
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•
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therapy options for patients with Child-Pugh

Colitis
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class A, unresectable HCC with a category 1
recommendation in the NCCN guidelines
(Table).7,12-23 Sorafenib is the current standard
of care based on a phase 3 trial demonstrating
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•
•
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superiority over placebo.16 Results of a phase
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Blood
•
•
•
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rior to sorafenib in terms of OS and superior
in terms of progression-free survival (PFS),
time to tumor progression (TTP), and overall
response rate (ORR).17 Quality of life declined
in both groups after treatment, although the

Hemolytic anemia
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Musculoskeletal

decline occurred more slowly in some domains

• Arthritis
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for patients treated with lenvatinib. Based on
these data, lenvatinib was approved by the
FDA for the first-line treatment of unresectable HCC.32
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ICIs are a first-line option for advanced HCC based on the

liver function, the median OS was 7.3 months; approximately half

randomized, phase 3, IMbrave150 trial comparing atezolizumab 1200

of these patients received prior sorafenib.12 Preliminary results of

mg IV plus bevacizumab 15 mg/kg IV every 3 weeks with sorafenib

the cohort receiving nivolumab in combination with ipilimumab

400 mg orally twice daily.14 Hypoxia stimulates tumor angiogen-

demonstrated an ORR of 33% with a response duration ranging from

esis by upregulation of hypoxia-inducible factor proteins, which

4.6 to 30.5 months, with 31% of patients having a response dura-

induce expression of proangiogenic factors, including VEGF.24

tion more than 24 months; all patients received prior sorafenib.39

Alleviation of tumor hypoxia via VEGF inhibition is hypothesized

The most common AEs (≥20%) with the combination of nivolumab

to reduce VEGF-mediated immunosuppression within the tumor

and ipilimumab were rash, pruritus, musculoskeletal pain, diar-

and its microenvironment, ultimately enhancing anti−PD-1 and

rhea, cough, decreased appetite, fatigue, pyrexia, abdominal pain,

anti−PD-L1 efficacy by reversing VEGF-mediated immunosuppres-

dyspnea, headache, nausea, hypothyroidism, decreased weight, and

sion and promoting T-cell tumor infiltration. The IMbrave150

dizziness in contrast with fatigue, musculoskeletal pain, abdominal

study demonstrated that combination therapy with atezolizumab

pain, diarrhea, pruritus, rash, cough, and decreased appetite with

47

showed an improvement in PFS (6.8 months vs 4.3 months) and OS

monotherapy. Nivolumab (240 mg every 2 weeks or 480 mg every 4

(HR, 0.58; 95% CI, 0.42-0.79; P <.001) with a similar risk of grade 3

weeks) is approved by the FDA as a single agent or in combination

or 4 AEs (56.5% vs 55.1%) compared with sorafenib monotherapy.

(nivolumab 1 mg/kg followed by ipilimumab 3 mg/kg intravenous

Atezolizumab in combination with bevacizumab is FDA approved for

on the same day every 3 weeks for 4 doses followed by nivolumab

unresectable or metastatic HCC in patients who have not received

240 mg every 2 weeks or 480 mg every 4 weeks) in patients with

prior systemic therapy and is a category 1 recommendation in the

HCC who have been previously treated with sorafenib.39

NCCN guidelines.7,40

Pembrolizumab was recently approved by the FDA for the treat-

Nivolumab may be considered as first-line monotherapy

ment of patients with HCC who have been previously treated with

for patients ineligible for TKIs or other anti-angiogenic agents.7

sorafenib.38 The most recent version of the NCCN guidelines endorses

Nivolumab failed to demonstrate superiority in a phase 3 compar-

pembrolizumab in patients with Child-Pugh A disease as a category 2B

ison with sorafenib. The NCCN guidelines recommend use of

recommendation. A phase 3, randomized controlled trial comparing

18

chemotherapy in the context of a clinical trial.7 FOLFOX failed to

pembrolizumab to placebo did not meet the statistical end point

demonstrate superior OS in a phase 3 comparison with doxorubicin.19

for superiority of PFS or OS; a median OS of 13.9 months and PFS of
3.0 months was reported in patients receiving pembrolizumab.23

Subsequent Therapy
Regorafenib, cabozantinib, and ramucirumab are all FDA approved

Investigational Therapies

and have category 1 recommendations in the NCCN guidelines for

ICI Monotherapy

patients with HCC with disease progression on first-line therapy

Nivolumab is currently being evaluated in the CheckMate 459 phase

(Table).

3 clinical trial in the first-line setting compared with sorafenib.18

7,12-23

Ramucirumab use is limited to patients with an AFP

greater than or equal to 400 ng/mL. All 3 agents demonstrated

Preliminary results demonstrated a median OS of 16.4 months for

improvements in PFS and OS compared with placebo in patients

nivolumab compared with 14.7 months for sorafenib (P = .04); this

with progressive disease on sorafenib in phase 3 clinical trials.13,20,21

did not meet the predefined threshold of statistical significance.18

26

A phase 2, single-arm study of lenvatinib reported a median OS of
18.7 months and TTP of 7.4 months. Just 13% of the patients in this

Combination Therapy With ICIs

study had received prior therapy with sorafenib and approximately

Phase 2 data were presented at the 2020 ASCO Annual Meeting for

65% of patients were treatment naïve.22 Lenvatinib and sorafenib are

Study 22, a trial comparing tremelimumab 300 mg x 1 dose or 75

not FDA approved for use in the second-line setting; however, both

mg x 4 doses in combination with durvalumab 1500 mg every 4

are endorsed by the NCCN guidelines for use in this setting.7 There

weeks, with durvalumab 1500 mg every 4-week monotherapy, or

are no studies of sorafenib in the second-line setting and the value

tremelimumab 750 mg every 4 weeks for 7 doses followed by every

is unclear in patients who received prior therapy with TKIs or ICIs.

12 weeks thereafter. A median OS of 18.73 months and an ORR of

CheckMate-040 is a phase 1/2, open-label clinical trial with

24% were seen with tremelimumab 300 mg x 1 dose combined with

multiple cohorts reporting outcomes for patients with advanced

durvalumab 1500 mg q 4 weeks; the median duration of survival

HCC receiving nivolumab; approximately two-thirds of patients

had not been reached.42 Results of the phase 3 HIMALAYA trial

received prior sorafenib.15 The median PFS of all patients across

comparing durvalumab plus tremelimumab combination therapy

multiple dose levels was 4 months, with the median OS not reached.

to durvalumab monotherapy or sorafenib monotherapy in the treat-

A higher objective response rate was observed in patients with

ment of patients with no prior systemic therapy for unresectable

PD-L1 expression greater than 1%. In patients with Child-Pugh B

HCC in HCC are expected in late 2020.48

15
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Another trial of combination therapy is the phase 1b Study 116/
KEYNOTE-524 of pembrolizumab 200 mg IV every 3 weeks and
lenvatinib daily (8 mg for patients less than or equal to 60 kg or 12
mg for patients over 60 kg).49 Results presented at the 2020 ASCO
Annual Meeting reported an ORR of 36% and a median duration
of response of 12.6 months. The study is ongoing; however, the
FDA declined to provide accelerated approval of the combination
on July 8, 2020.50

Vaccination
Cancer vaccines are designed to promote tumor-specific immune
responses and increase specific cytotoxic CD8-positive T cells.51 In
phase 1 or 2 clinical trials, AFP, glypican-3, multidrug resistanceassociated protein 3, cancer-testis antigen, and human telomerase
reverse transcriptase vaccines were safe and well tolerated.51,52 Future
research for vaccines is needed to identify more HCC-specific tumorassociated antigens and improve the response to vaccine therapies.52

Conclusions
Multiple options are now available for treatment of advanced HCC
in both the first- and second-line settings. There is no preferred
sequence of therapy and treatment decisions may be based on patient
factors, tolerance to prior therapies, cost, and patient preferences.
Patients with advanced HCC are a high-risk population for AEs and
polypharmacy because of baseline hepatic dysfunction, comorbidities associated with chronic liver disease, and potential DDIs.10
Since 2017, the FDA has approved 9 medications for the treatment
of advanced HCC.2 Given the number of new medications entering
the market and phase 3 clinical trial data available, managed care
professionals should have an understanding of the clinical trial
data, guideline recommendations, and treatment algorithms for
management of HCC. n
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Introduction
Liver cancer is the most rapidly increasing cancer in the United States
and is associated with a high cancer-related mortality.1 Seventy-five

ABSTRACT
Liver cancer is the most rapidly increasing cancer in the United States

percent of liver cancers are hepatocellular carcinoma (HCC), the

and is associated with a high cancer-related mortality. Seventy-five

consequence of high rates of hepatitis C virus, as well as increasing

percent of liver cancers are hepatocellular carcinoma (HCC) resulting

rates of nonalcoholic fatty liver disease.1,2 Other risk factors include
hepatitis B virus, type 2 diabetes, heavy alcohol consumption, and
tobacco smoking.2 There are recommendations provided for optimal

from cirrhosis. Patients are typically diagnosed late in the disease, with
a relatively small percentage eligible for curative treatments. Despite the
addition of several new therapies for advanced HCC, the 5-year survival
rate is just 18%. The direct and indirect costs of HCC are substantial, and

screening of patients at high risk of developing HCC.3 Patients are

are expected to increase with the rise in disease incidence as well as a

typically diagnosed in the later stages of the disease, with just 5%

growing number of high-cost therapies entering the market. There are

or less eligible for resection at diagnosis.4 Even those diagnosed

opportunities to improve the quality of care for patients with HCC through

with early-stage disease have a 5-year survival rate of just 31%, with
an overall 5-year relative survival rate of 18%.

2

implementation of value-based reimbursement principles and pharmacist
involvement in care.

Patients with early-stage disease are eligible for surgical resection

Am J Manag Care. 2020;26:S220-S226

or liver transplantation. Other recommended options for locoregional

For author information and disclosures, see end of text.

disease include ablation, arterial directed therapies, and radiation.
Systemic therapy with the immunotherapy combination regimen
of atezolizumab plus bevacizumab, along with the tyrosine kinase
inhibitors sorafenib or lenvatinib, are recommended as first-line
treatment in later-stage patients, with newer systemic therapies
and immunotherapies now available for second-line treatment.

Burden of HCC
HCC has a significant economic impact on both patients and payers
in the United States.5 A recent systematic literature review of overall
direct costs for patients with HCC found per-patient per-year (PPPY)
costs ranged from $29,355 to $58,529, with median overall costs
$176,456 per patient. Indirect costs related to lost productivity are
estimated to be $3553 per patient.5 The biologic and immunotherapies used today to treat advanced HCC are associated with a high
cost, although some have medication assistance programs to help
mitigate copayments and coinsurance.6-10
Literature shows the overall economic burden of treating HCC
for patients with commercial insurance, Medicare, and for patients
from the US Department of Veterans Affairs (VA). An analysis of
treatment patterns and costs of care between 2008 and 2015 for 2285
patients with HCC with both commercial insurance and Medicare
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found total median costs after initial diagnosis to end of follow-

found that Medicare covered 44% of inpatient visits with other

up of $162,488, including patient out-of-pocket costs of $4431.

visits covered by commercial insurers (27%), Medicaid (19%), and

Patient costs significantly increased over time at an average rate of

self-pay/other (10%).15

2% and payer costs at 3.4%, even adjusting for medical inflation.

11

Factors contributing to increased costs included a higher number

Indirect Costs

of concomitant medications (P <.001), longer time to first-line

Indirect costs such as lost productivity due to treatment for both

therapy (P = .0004), and commercial insurance (P = .01).11

patients and caregivers must be considered in the expenses asso-

Many studies on the economic and medical outcomes of HCC

ciated with HCC. A retrospective analysis specifically assessing

come from the VA, which is the largest provider of liver cancer

productivity losses among patients and caregivers in the workforce

care in the country.12 Results of a case-controlled study using data

with commercial or supplemental Medicare insurance found that

from the VA Corporate Data warehouse found the mean 3-year total

78.5% of patients used absence benefits, with an average of nearly

cost in patients with HCC was $154,688 compared with $69,010 in

45 missed work hours per person per month (PPPM), at an estimated

matched controls with cirrhosis, driven by an increase in inpatient

cost of $1424 PPPM. Nearly 90% of caregivers used absence benefits,

cost of care.13 Overall costs exceeded the typical 3-year expenses of

with an average of 23 missed work hours PPPM, and an estimated

veteran healthcare by an average of $129,500. Additionally, costs

$641 PPPM cost. About half of eligible patients (47.7%) and 17% of

were higher for those undergoing liver transplant, with incremental

caregivers took short-term disability, accounting for $700 PPPM for

costs of $422,007 versus controls and $396,735 versus patients with

patients and $61 PPPM for caregivers.16 Additionally, another study

HCC not undergoing liver transplant. The estimated total costs for

estimated indirect costs accounted for 10.8% ($49.1 million) of the

the US healthcare system for treating 40,000 cases of HCC in 2016

$454.9 million in total costs for HCC incurred in 1999.17

was $4.4 billion, with the total cost of care about $7.2 billion.

13

There is a wide range of estimates of the overall economic burden
resulting from the heterogeneity of populations studied.5,11,13 Studies

Screening for HCC
Current guidelines from both the National Comprehensive Cancer

using Surveillance Epidemiology and End Results (SEER) Medicare

Network (NCCN) and American Association for the Study of Liver

data document elderly patients who may not receive more costly

Diseases (AASLD) recommend semi-annual screening for HCC with

treatments such as liver transplantation, while several studies

ultrasound with or without α-fetoprotein (AFP) testing in patients

often cited in the literature were published before the advent of

at high risk, including those with cirrhosis or hepatitis B.3,18 Data

systemic treatments and immunotherapies.

have shown that guideline-recommended screening for HCC is

Economic Cost by Payer

and a higher probability of benefiting from curative treatment,

There is evidence that the type of insurance affects not only the cost

leading to a potential positive impact on survival. In a Markov model

13

cost-effective, as it allows for potential earlier diagnosis of HCC

of care but also patient outcomes. A review of all-cause resource

simulating patients with a diagnosis of compensated cirrhosis,

utilization in patients with chronic hepatitis B virus and HCC from

guideline-recommended surveillance was compared with real-life

2005 to 2015 found total medical costs across all payer lines of busi-

monitoring in patients with cirrhosis and HCC. The cost differ-

ness (ie, Medicare, Medicaid, commercial) of $271,544 (Table14),

ence between the groups was $11,965 ($93,795 in gold-standard

with most patients needing pharmacy coverage.

monitoring group vs $81,829 in the real-life monitoring group).

Much of the burden of HCC falls on Medicare, given the high

Survival was increased by 0.37 years (7.18 vs 6.81 years), resulting

rate of hepatitis C virus in this patient population. A systematic

in an incremental cost-effectiveness ratio (ICER) of $32,415 per

review of the epidemiology and burden of HCC in the United States

life-years gained.19

TABLE. Costs for Hepatocellular Carcinoma by Payer Line of Business14
Total costs
($)

Inpatient admissions
(%)

Outpatient visits
(%)

Pharmacy claims
(%)

124,123

61

54

86

Medicaid
(n = 85)

63,922

75

59

97

Medicare
(n = 86)

83,499

67

50

94

Payer
Commercial
(n = 309)
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An analysis of the economic burden and cost-effectiveness of

the SEER-Medicare database found that while those treated with

surveillance found strong evidence of the cost-effectiveness of

sorafenib (n = 228) had significantly greater longevity at 150.5 days

biannual surveillance with ultrasound in patients whose annual

versus 62 days for controls, with a median survival among those

risk of HCC exceeded 0.8% to 1.5% a year. The cost-effectiveness

with decompensated cirrhosis was just 31 days. Sorafenib was not

continued even for patients at risk of HCC with a history of hepa-

cost-effective in patients with cirrhosis, suggesting sorafenib and

titis C and ongoing cirrhosis.20 Cost implications of surveillance

possibly lenvatinib should be limited to those patients with a greater

frequencies have also been analyzed based on adherence to current

likelihood to benefit.26

hepatitis C virus and HCC surveillance rates in the VA health system:

Additionally, in a systematic review of sorafenib comparing the

no surveillance, or surveillance with ultrasound every 3, 6, or 12

drug to either best supportive care (BSC) or treatments such as TACE,

months at a willingness-to-pay threshold of $100,000.21 The preferred

transarterial radioembolization, or systemic chemotherapy with

strategy was 3-month surveillance (ICER = $7159/quality-adjusted

5-fluorouracil, leucovorin, and oxaliplatin (FOLFOX4), sorafenib was

life-year [QALY]), resulting in a 16.44-year increase in life expec-

found to be more clinically effective than chemotherapy, concluding

tancy and a $180,000 decrease in cost per 1000 people screened, a

this may be a cost-effective treatment option.27

10.96-year increase for 6-month surveillance, $204,000 decrease

In a simulation model comparing treatment with either sorafenib

in cost, and a 5.48-year increase for 12-month surveillance and

or lenvatinib in Canada, investigators found similar efficacy and

$134,000 decrease in cost.21

a lower cost in those receiving lenvatinib in 64.9% of simulations.

Many patients with cirrhosis receive follow-up care with their

However, the availability of generic sorafenib in the future may

primary care physician, which is a potential opportunity to iden-

impact these results.28 Although there are no studies in the United

tify and initiate appropriate HCC screening. However, a study of

States, there is literature showing potential for cost savings and

primary care physicians found 41.8% were not aware of current

increased QALY in those treated with lenvatinib compared with

HCC surveillance guidelines, and approximately 30% reported that

sorafenib in other countries.29,30 At this time, there are no data

they did not consider such screening within their role, deferring

available for the cost-effectiveness of combination atezolizumab

surveillance to subspecialists who often used computed tomog-

and bevacizumab specifically in patients with HCC.

raphy or magnetic resonance imaging screening rather than the
recommended ultrasound. The majority of primary care survey

Second-Line Therapies

respondents (96.5%) requested more education about HCC and HCC

Second-line treatment options for advanced HCC include rego-

surveillance. There are opportunities to improve screening through

rafenib, cabozantinib, ramucirumab, lenvatinib, nivolumab with

educating providers, including primary care physicians, of at-risk

or without ipilimumab, sorafenib, or pembrolizumab.3 There are

patients and the correct use of screening modalities, increase the

limited cost data in patients with HCC with these agents, and avail-

use of reminders in the electronic health record, implement nurse-

able analyses have demonstrated a lack of cost-effectiveness with

based protocols, and employ outreach interventions to patients.

second-line therapies.

22

Cost-Effectiveness of Current Treatments

Regorafenib

NCCN recommends first-line therapy with sorafenib, lenvatinib,

Several studies conclude that regorafenib is not cost-effective in

or combination atezolizumab and bevacizumab for the treatment

advanced HCC based on QALYs. In a Markov model of patients with

of advanced HCC. Nivolumab with or without ipilimumab, ramu-

advanced HCC with Child-Pugh class A cirrhosis and an Eastern

cirumab, cabozantinib, regorafenib, sorafenib, or lenvatinib are

Cooperative Oncology Group (ECOG) status of 0 or 1, regorafenib

supported by NCCN as second-line therapy in select patients with

provided an increase of 0.18 QALYs at a cost of $47,112, resulting

advanced HCC.3 Pembrolizumab has FDA approval in the second-

in an ICER compared with BSC of $224,362.31 Additionally, another

line setting, with an NCCN category 2B recommendation, as there

Markov model showed similar results, with an incremental gain

are no data showing benefit compared with placebo.3,23,24

First-Line Therapies

of only about 20 weeks of life compared with placebo, resulting in
an ICER for regorafenib compared with BSC between $201,797 and
$268,506 per QALY.32 Parikh et al identified an ICER of $224,362 per

Cost analyses have examined the use of both sorafenib and lenvatinib.

QALY compared with BSC in several scenarios, which is far above

In a Markov model, investigators looked at full or dose-adjusted

willingness-to-pay thresholds between $50,000 and $200,000 per

sorafenib and transarterial chemoembolization (TACE), finding

QALY. In addition, the authors suggested a need for greater indi-

benefit for patients receiving drug therapy based on QALYs (0.435

vidualization of therapy in patients most likely to benefit, given

and 0.482 for full and dose-adjusted sorafenib, respectively; 0.375

that regorafenib was cost-effective only in those with a survival

for TACE).25 An analysis of Medicare beneficiaries with HCC from

benefit of 6 months or more.31
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Cabozantinib

the subsequent KEYNOTE-240 trial, not incorporated in this cost-

A cost-benefit analysis of cabozantinib assessed cost-effective-

effective analysis, failed to identify an overall survival benefit with

ness for a 28-day course of treatment at a cost of $9462 for the

pembrolizumab as compared with placebo.24,39

36-mg daily dose and $15,858 with the 60-mg dose, resulting in an
increased incremental gain of approximately 12 weeks. The total

Liver Transplantation

incremental cost of the drug plus treatment for adverse effects (AEs)

Current NCCN guidelines recommend liver transplantation in

was estimated to be $47,613 for the 36-mg daily dose and $76,406

patients with early-stage disease who meet United Network for

for the 60-mg daily dose, resulting in an ICER between $292,496

Organ Sharing criteria.3 In these patients, liver transplant appears

and $469,374 per QALY. The authors noted the cost-effectiveness

cost-effective, particularly in those who do not need to wait more

could potentially be improved if reliable biomarkers or methods to

than 6 to 10 months for the transplant. Living donor liver transplant

identify patients most likely to benefit were available.33,34

is also cost-effective at a $50,000 willingness-to-pay threshold if

33

A Markov model of the cost-effectiveness of cabozantinib at a
willing-to-pay threshold of $150,000 per QALY found an increase of

the wait list for deceased donor transplant exceeds 7 months.40

0.13 QALY and an ICER of $833,497 per QALY versus BSC. The authors

Treatment Ambiguity

noted a need for substantial discounts to meet the cost-effective

HCC is typically diagnosed late in the disease, when curative thera-

threshold.35 Another Markov model based on the CELESTRIAL trial

pies are unlikely to be effective and many patients may not receive

data found a gain of 0.15 QALY compared with BSC at a mean cost

treatment.12,41-43 One study found that among patients with early-

per patient of $177,496 for cabozantinib and $4630 for BSC and

stage HCC, 25% received potentially curative therapies, and 54%

incremental cost-effectiveness ratios of $972,049/LY and $1189,706/

received palliative transarterial therapy. In those patients with a

QALY.36 An additional study performed a cost-threshold analysis,

good performance status and potentially curable disease, 13% did

concluding that the maximum cost of cabozantinib would have

not initiate active therapy. Other studies also find high rates of

to be $1500 per cycle ($50 per pill) to make it cost-effective at a

untreated patients.41-43

willingness-to-pay threshold of $100,000 per QALY.

37

There is heterogeneity in the use of newer systemic and immunotherapy drugs for advanced HCC.44 A survey of 50 oncologists

Ramucirumab

published in 2019 found differences in their approach to manage-

A cost-effectiveness model of ramucirumab also found no evidence

ment. When deciding if a patient was a good candidate for systemic

of financial benefit in patients with advanced HCC and an AFP of

therapy, 74% focused on ECOG performance, 34% on Child-Pugh

at least 400 ng/mL who progressed on sorafenib, despite improved

grading, and 18% on comorbidities. There were also differences in

survival. The cost was $55,508 and generated only 0.54 QALYs,

treatment of newly diagnosed patients with advanced HCC, with

while placebo therapy had a lower cost of $761 with a similar QALY

38% initiating locoregional therapy before systemic therapy; and

of 0.47. Treatment with ramucirumab led to an additional $54,747

20% conducting sequential locoregional therapy until recurrence.44

in costs and 0.07 QALYs and an ICER of $782,104 per QALY. Based

Importantly, efficacy of the treatment regimen was ranked

on this analysis, ramucirumab would be cost-effective at a price

highest in the decision as to which approach to use (78%), with

of $16.58 per 100 mg.38

34% citing affordability and 24% patient choice. The authors noted
“understanding the comparative effectiveness of these new drugs,

Immunotherapies

optimum sequencing, healthcare resource use and costs will be

There are limited data on cost-effectiveness of immunotherapies

critical to their use in a patient centric and value-based healthcare

such as pembrolizumab and nivolumab with or without ipilim-

delivery model.”44

umab in HCC. A study comparing pembrolizumab to regorafenib
and cabozantinib in the second-line treatment of advanced HCC

Value of Hospice Care

found pembrolizumab to be more cost-effective than the other

Patients with advanced HCC can have a high burden of symptoms

therapies, using the single arm KEYNOTE-224 data for pembroli-

attributed to cancer progression, toxicities of systemic therapies,

zumab. Regorafenib had incrementally higher costs of $6313 and

and concomitant liver dysfunction. Hospice is a key component of

cabozantinib of $7462 compared with pembrolizumab. Treatment

quality end-of-life care. Sanoff and colleagues evaluated the extent

with pembrolizumab also conferred additional life-years and QALY

of hospice use at end of life in a cohort of patients dying after diag-

compared with regorafenib and cabozantinib (life-years, 0.12 and

nosis of HCC between 2004 and 2011 within the SEER-Medicare

0.07, respectively; QALYs, 0.08 and 0.03, respectively). However,

database. Of 7992 patients identified, just 14% received treatment

the use of pembrolizumab data from the single-arm KEYNOTE-224

with drug therapy or radiation, while the majority (51%) of patients

clinical trial limits the applicability of these results as data from

never received treatment for HCC, speaking to the advanced nature

THE AMERICAN JOURNAL OF MANAGED CARE® Supplement

   S223

VOL. 26, NO. 10

REPORT

of concomitant liver disease. Sixty-three percent of patients used

recommendations on medication use and AE management.

hospice services before death, with a median time from first hospice

Pharmacists can assist in medication adherence, identify and

claim to death of 18 days. The median survival from diagnosis was

prevent drug interactions, and can educate patients and clinicians

1 month longer for hospice patients (9 months) versus no hospice

on potential AEs.50 In a study of patients with HCC and other malig-

(8 months). Those with a hospice claim were less likely to use

nancies who were prescribed sorafenib or regorafenib, pharmacists

hospital-based acute care services. The benefits of hospice enroll-

called patients after initial medication education, assessing for

ment were unmistakable, as hospice patients had fewer emergency

AEs, and assisting with requests for ancillary medications or clinic

department visits (6.1% vs 16.2%), hospital admissions (7.9% vs

referrals. Twenty-nine percent of the control group discontinued

47.8%), intensive care unit stays (2.8% vs 25.3%), and a lower risk

treatment compared with 13% of the intervention group, and 18%

of dying in the hospital (3.5% vs 58.4%).45

required dose reduction due to AEs compared with 13% in the intervention group. The intervention group had a 25% rate of treatment

Multispecialty Care Improves Outcomes

discontinuation and dose reduction due to AEs compared with

Managing patients with HCC is challenging for numerous reasons,

65% in the control group, showing that pharmacists have a posi-

including the late stage at diagnosis, degree of underlying liver

tive impact on patient care.51

dysfunction, patient comorbidities, and the growing number of
treatment options with potential for significant AEs.12,34,46 A multi-

Biosimilar Opportunity

disciplinary approach to individualized patient management is

Although no studies are available assessing biosimilar bevacizumab

warranted to help guide treatment decisions and manage medi-

products in HCC, there are data of cost-effectiveness of biosimilar

cations. An analysis of 3188 patients treated for HCC in the VA

bevacizumab or reference bevacizumab and chemotherapy for first-

found that the use a multidisciplinary tumor board management

line advanced ovarian cancer. In one study, the impact of biosimilar

(MDTB), guideline-recommended liver cancer surveillance, and

bevacizumab was evaluated using a 30% price reduction over the

management at academic medical centers were associated with

reference product. Bevacizumab was not cost-effective when used

higher 3-year costs but longer survival.13 Results of another study

according to the ICON-7 study protocol with an ICER of $225,515/

in a veteran population found that patients who received care at

QALY; however, biosimilar bevacizumab was cost-effective within

an academically affiliated VA hospital or receiving multispecialty

this protocol in patients at high risk of progression with stage IV

evaluations were more likely to receive active HCC therapy. Those

disease ($126,169/QALY), ECOG performance status of 1 ($116,575/

with subspecialist care within 30 days of diagnosis and an MDTB

QALY), and in those with suboptimal residual disease.52 Advances

review were associated with reduced mortality. Fragmented cancer

in cancer care become meaningless if patients cannot afford cancer

care, defined as care received at more than 1 hospital, leads to worse

treatment. The introduction of biosimilars on the market can posi-

outcomes, fewer active treatments, and greater time to treatment

tively impact patient access and improve the cost-effectiveness of

in patients with HCC, while care received at high-volume institu-

complex therapies.53

12

tions has been shown to improve outcomes.

The NCCN endorses substitution of FDA-approved biosimilar

46

With the advent of oral chemotherapies, patient nonadher-

bevacizumab in combination with atezolizumab in the first-line treat-

ence has become a concern. Barriers to medication management

ment of advanced HCC.3 Payers can reduce costs in HCC by supporting

include cost, AEs, and socioeconomic factors such as patient atti-

a biosimilar bevacizumab product over reference bevacizumab in

tude and social support.47 One study of patients with HCC treated

combination with atezolizumab, leveraging step therapy to further

with sorafenib and either commercial insurance or Medicare

steer toward the biosimilar, and develop medical policies with clear

assessed adherence using a modified proportion of days covered

language stating the coverage criteria for biosimilar bevacizumab

measured with patient-specific sorafenib exposure from index

products in HCC to ease provider concerns over reimbursement.53

date to treatment discontinuation. Investigators found that about
a third of patients were nonadherent, with predictors of nonadher-

Value-Based Healthcare in HCC

ence including number of locoregional procedures, younger age,

Given the rising costs in caring for patients with HCC, payers are

comorbid diagnoses, and concomitant medications. A similar

adopting novel strategies to support value-based care. In perfor-

study in a veteran population also found about a 30% rate of nonad-

mance-based contracts, payers reward oncologists based on quality

herence, with nonadherence associated with ethnicity and older

indicators designed to improve outcomes and reduce costs in HCC,

age. Overall, there is also concern that the potential lack of patient

including rates of surveillance in individuals at high risk of HCC,

understanding of adherence may impact overall outcomes.

high clinical pathway compliance with cost-effective evidence-based

48

49

Pharmacists play an important role on the multidisciplinary

therapy, and reduced hospitalizations and emergency department

team, providing both patients and clinicians with evidence-based

visits.12,54-56 Quality measurements for value-based care in HCC could
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also include medication adherence, guideline-compliant treatment,
comprehensive medication review, and patient clinical status and
satisfaction, all which pharmacists can assist with.57 Other options
include creating centers of excellence for the treatment of HCC,
well-designed provider networks, and encouraging greater use of
multidisciplinary tumor board management care.57

Conclusions
There are opportunities to improve the quality of care for patients
with HCC through optimal screening and medication management,
in efforts to positively impact the total cost of care. Improvements
in patient management are possible through coordination of care
with the multidisciplinary team and engaging pharmacists to a
greater degree through patient education and adherence monitoring.
With the increasing costs of managing HCC, implementing valuebased care strategies for this population offers a notable option for
payer consideration. n
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1. Each participant evaluating the activity is eligible to receive CE credit.
2. To receive your credit online, go to www.PharmacyTimes.org/go/
HCC-suppl and complete the online posttest and the online activity evaluation form before the expiration date. Your CE credit will
be automatically uploaded to CPE Monitor. Please ensure that your
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be uploaded into CPE Monitor if you do not have your NABP e-profile
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Sample of Online Posttest
Choose the best answer for each of the following:

1. Which staging system is the most appropriate for a
patient with newly diagnosed advanced hepatocellular
carcinoma (HCC) that is not surgically resectable?
A. American Joint Committee on Cancer
tumor-node-metastasis
B. Barcelona Clinic Liver Cancer (BCLC)
C. Hong Kong Liver Cancer
D. Chinese University Prognostic Index

4. ML is a 61-year-old woman with recently diagnosed BCLC
stage C HCC with lung metastases. She has an ECOG
performance status of 0 and Child-Pugh class A liver
disease. Which treatment is most appropriate for ML?
A. Cabozantinib
B. Nivolumab + ipilimumab
C. Atezolizumab + bevacizumab
D. Ramucirumab

2. LP is a patient with newly diagnosed BCLC stage A HCC.
He has an Eastern Cooperative Oncology Group (ECOG)
performance status of 0. He has 3 hepatic nodules, each
less than 3 cm in diameter. He is a candidate for liver
transplant and has a sibling donor match for transplant.
Which of the following best represents his anticipated
overall survival with transplantation?
A. More than 5 years
B. 2 to 5 years
C. 1 to 2 years
D. Less than 3 months

5. PK is a 59-year-old man with cirrhosis and HCC
previously treated with sorafenib. He now has
progressive disease, BCLC stage C. He has Child-Pugh
class B liver function, an ECOG performance status of 1.
Which agent is most appropriate for PK?
A. Pembrolizumab
B. Lenvatinib
C. Cabozantinib
D. Nivolumab

3. AK is a 65-year-old man recently diagnosed with BCLC
stage C HCC. He has an ECOG performance status of 1
and Child-Pugh class B liver disease. Which therapy is
most appropriate for AK?
A. Lenvatinib
B. Regorafenib
C. Sorafenib
D. Nivolumab

6. Which of the following would be appropriate information
to share with a patient starting a vascular endothelial
growth factor (VEGF) tyrosine kinase inhibitor (TKI)?
A. Renal function should be assessed monthly.
B. Inform team of upcoming medical surgeries due to
impaired wound healing.
C. Wear sunscreen due to photosensitivity.
D. Avoid taking antacids due to drug interactions.
7. Which medication used in the treatment of HCC has data
to support use as a potentially cost-effective treatment
strategy?
A. Sorafenib
B. Regorafenib
C. Ramucirumab
D. Cabozantinib
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8. Which screening measure is recommended by clinical
guidelines and also has cost data to validate use in HCC?
A. MRI screening for patients with hepatitis C
B. Ultrasound screening for patients with cirrhosis
C. CT scans for patients with hepatitis B
D. X-rays for patients with heavy alcohol use
9. Current guidelines recommend HCC screening for individuals with which of the following characteristics?
A. Younger than 75 years
B. Smoking history
C. Have cirrhosis
D. History of social alcohol use; 1 drink/day
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10. GQ is a 65-year-old man diagnosed with advanced HCC.
His oncologist is discussing treatment plans for him.
Which of the following should his care management team
take into consideration?
A. Delaying treatment until symptomatic may have a positive impact on patient quality of life years gained.
B. Clinical data and guideline recommendations show
efficacy in the treatment of advanced HCC.
C. There is a need for future screening ultrasounds to
determine drug efficacy.
D. Oral options are recommended, as these have been
shown to decrease overall healthcare expenses.
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