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Abstract

Hepatocellular carcinoma (HCC) is the 6th most common cancer in the world, but the second
most common cause of cancer death. There is no universally accepted consensus practice
guidelines for HCC owing to rapid developments in new treatment modalities, the hetero-
geneous epidemiology and clinical presentation of HCC worldwide. However, a number of
regional and national guidelines currently exist which reflect practice relevant to the epide-
miology and collective experience of the consensus group. In 2014, clinicians at the multidis-
ciplinary Comprehensive Liver Cancer Clinic (CLCC) at the National Cancer Centre Singapore
(NCCS) reviewed the latest published scientific data and existing international and regional
practice guidelines, such as those of the National Comprehensive Cancer Network, American
Association for the Study of Liver Diseases and the Asian Pacific Association for the Study
of the Liver, and modified them to reflect local practice. These would serve as a template by
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which treatment outcomes can be collated and benchmarked against international data. The
NCCS Consensus Guidelines for HCC have been successfully implemented in the CLCC since
their publication online on 26t September 2014, and the guidelines allow outcomes of treat-
ment to be compared to international data. These guidelines will be reviewed periodically to
incorporate new data. Copyright © 2016 S. Karger AG, Basel

Introductions

Hepatocellular Carcinoma (HCC) is the 6th most common cancer in the world, but the
second most common cause of cancer death [1]. In Singapore, from 2009 to 2013, it ranked
as the third and fourth most common cause of cancer death amongst males and females,
respectively [2].

There has been no set of universally accepted consensus practice guidelines for HCC
treatment owing to rapid developments in new modalities of treatment [3] and the hetero-
geneous epidemiology and clinical presentation of HCC worldwide [4-6]. A number of re-
gional and national guidelines currently exist, such as those from the American Association
for the Study of Liver Disease (AASLD) [7], the European Association for the Study of the
Liver [8], the Asian Pacific Association for the Study of the Liver (APASL) [9], the Japan Soci-
ety of Hepatology [10], the Korean Liver Cancer Study Group [11], Hong Kong [12], and the
National Comprehensive Cancer Network (NCCN) in the United States [13]. While these are
evidence based, they reflect practice relevant to the epidemiology and collective experience
of the consensus groups.

Clinicians at the multidisciplinary Comprehensive Liver Cancer Clinic (CLCC) at the Na-
tional Cancer Centre Singapore (NCCS) met to establish consensus practice guidelines for
HCC for the institution in October 2014. This multidisciplinary group reviewed the latest
available scientific evidence and developed a set of practice guidelines which would be re-
viewed periodically to incorporate new data. The guidelines would serve as a template by
which treatment outcomes can be collated and benchmarked against international data.

Material and Methods

A multidisciplinary group of clinicians from the NCCS’s CLCC with prior experience in the joint man-
agement of HCC within the clinic convened two meetings in September and October 2014. These clini-
cians sought to formalize existing practice within the CLCC into a set of practice guidelines. Preliminary
discussions were carried out online prior to the meetings. A management flowchart was drafted by sev-
eral members, before being modified and elaborated on upon circulation to the rest of the team online.
Subsequently, the two meetings served to facilitate verbal discussion and agreement. Consensus on all
recommendations was reached by the second meeting, and the finalized flowchart was published there-
after on the NCCS website on 26" September 2014 [14].

Amongst the clinicians were surgical oncologists and transplant surgeons (n=3), medical oncolo-
gists (n=3), a radiation oncologist (n=1), nuclear medicine specialists (n=5), interventional radiologists
(n=5), an oncology radiologist (n=1), and a pathologist (n=1). These specialists are leading clinicians in-
volved in the development and implementation of diagnosis and treatment of a wide range of liver can-
cers.

The management flowchart was developed after reviewing the latest published scientific data and
existing international and regional practice guidelines such as those of the NCCN, AASLD and the APASL,
and modified to incorporate the latest scientific data and to reflect local practice.

Recommendations within the management flowchart are evaluated as per the Oxford criteria [15].
The levels of evidence are set out in parentheses where applicable.
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WORK UP FOR DIAGNOSIS - HEPATOCELLULAR CANCER (HCC)
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Other Considerations for Diagnosing HCC

1. For suspicious lesions that do not fulfil the AASLD requirements for diagnosis by imaging, biological imaging with gadoxetic acid (Primovist™)
may be utilized for diagnosis of HCC according to the 2011 international consensus statement [8,11] (level — 1b) : “Lesions without arterial phase
hyperenhancement but with both venous phase hypoenhancement and hepatobiliary phase hypointensity at gadoxetic acid—enhanced MRI have
a high likelihood of being high-grade dysplastic nodules or well-differentiated HCCs and should be considered “high-risk” lesions”

2. In selected cases, a patient with risk factors for HCC such as chronic viral hepatitis, liver cirrhosis etc. may be diagnosed with HCC namely:

« Space occupying lesion of the liver demonstrated by CT scan (non-dynamic) or MRI (non-dynamic) AND serum alpha-
fetoprotein level of at least 400 mcg/L [12,13] (level — 1a)

Color version available online

Fig. 1. NCCS Consensus Guidelines for HCC: Diagnosis. Recommendations within the flowchart were
evaluated as per the Oxford Centre for Evidence Based Medicine: Levels of Evidence.

Consensus Recommendations

A. Diagnosis

The diagnosis of HCC is achieved by fulfilling the criteria of the AASLD Guidelines 2011;
namely, lesions must be nodules larger than 1 cm in diameter with imaging appearances typi-
cal of HCC (i.e. hypervascular in the arterial phase with hypodensity in the portal venous or
delayed phase) on a 4-phase (unenhanced, arterial, portal venous and delayed phases) multi-
detector computed tomography (MDCT) scan, or a 4-phase dynamic contrast enhanced mag-
netic resonance imaging (MRI) in a cirrhotic liver [7] (Level 1a Diagnosis/Therapy) (fig. 1).

For suspicious lesions that do not fulfill the AASLD requirements for diagnosis by imag-
ing, biological imaging with gadoxetic acid (Primovist™) may be utilized for the diagnosis of
HCC [16, 17] (Level 1b Diagnosis) (fig. 1). Lesions without arterial phase hyperenhancement,
but with both venous phase hypoenhancement and hepatobiliary phase hypointensity by ga-
doxetic acid-enhanced MRI have a high likelihood of being high grade dysplastic nodules or
well-differentiated HCCs, and should be considered “high-risk” lesions. Contrast enhanced ul-
trasound can also be considered, with or without biopsy [18-20] (Level 1b) (fig. 1).

An alternative diagnostic criterion can be met in patients with risk factors for HCC such as
chronic viral hepatitis, liver cirrhosis, etc., if space occupying lesions of the liver demonstrated
by CT scan (non-dynamic) or MRI (non-dynamic) are present, together with either a) serum
alpha-feto protein (AFP) level of at least 400 mcg/L (Level 1a Diagnosis) (fig. 1) or b) dense
homogenous lipiodol retention shown after hepatic lipiodol angiography with follow-up post-
lipiodol CT scan [21, 22].

KARGER

99



Liver
Cancer

Liver Cancer 2016;5:97-106

DOI: 10.1159/000367759

Published online: March 17,

© 2016 S. Karger AG, Basel
www.karger.com/lic

2016

Chow et al.: NCCS Consensus Guidelines for HCC

TREATMENT STAGING

Clinical
Presentation
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if resection is considered [14] (level — 1b) Metastatic HCC [15] (level — 1a)
«  With good liver function (Child-Pugh A or early B)

«  With poor liver function

Fig.2. NCCS Consensus Guidelines for HCC: Treatment Staging. FBC=full blood count.

Suspicious lesions can still be diagnosed by biopsy after all of the above have been con-
sidered.

B. Workup and Treatment Staging

Once a patient has been diagnosed with HCC, two factors influence the workup, treat-
ment staging and treatment options, namely 1) tumour burden and 2) liver function and
general health of the patient.

Workup for patients diagnosed with HCC requires an evaluation based on: (a) hepatitis
panel for detection of hepatitis B virus (HBV) and/or hepatitis C virus (HCV) infection; (b)
renal panel (measuring blood urea nitrogen and creatinine); (c) liver function tests (mea-
suring serum levels of bilirubin, aspartate transaminase, alanine transaminase, and alkaline
phosphatase; measuring prothrombin time (PT) expressed as the international normalized
ratio (INR), albumin and platelet count); (d) complete blood count; (e) measurement of se-
rum AFP; (f) chest CT scan for assessing the presence of any comorbidity or metastatic dis-
ease in the lung (g) indocyanine green (ICG) retention test performed to assess liver function
if resection is being considered for the patient [23, 24] (Level 1b Prognosis) (fig. 2), as may
be appropriate.

Patients are then stratified accordingly into three stages on the basis of tumour burden
[25]: 1) early stage HCC; 2) locally advanced HCC; 3) metastatic HCC. Within each stage, the
patients are further assessed according to liver function.

Patients with early stage HCC [25] (Level 1a Therapy) (fig. 2) are defined by the Milan
criteria i.e. solitary tumours <5 cm in diameter or multiple tumours numbering <3, each
<3 cm in diameter, and there must be no macrovascular invasion and no distant metastases
shown during preoperative imaging [26, 27] (Level 1a Therapy) (fig. 2). A meta-analysis that
was peer-reviewed and published by our institution has established that resection within
the Milan criteria in patients with adequate liver function conferred a 5-year overall survival
(OS) in excess of 60% and is potentially curative [27]. Similarly, outcomes of transplanta-
tion of HCC within the Milan criteria described in two publications based on the large trans-
plant databases of the North American continent [28] and Europe [29] have shown 5-year
0S also in excess of 60% and consistent with that of resection within the Milan criteria in
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patients with good liver function [29]. While a meta-analysis of five randomized-controlled
trials (RCT) has shown that radiofrequency ablation (RFA) of HCC within the Milan criteria is
inferior to that of surgical resection, 5-year OS of around 50% was still achieved [30].

Locally advanced HCC [25] (Level 1a Therapy) (fig. 2) are tumours outside of the Milan
criteria without any distant metastases, with or without vascular invasion. In patients with
adequate liver function, such lesions are usually treated with locoregional therapy with me-
dian OS of 1-2 years [31-33]. Specifically selective internal radiation has conferred a median
0S of up to 1-year in patients with locally advanced HCC with vascular invasion [31, 32, 34].

In patient with metastatic HCC [25] (Level 1a Therapy) (fig. 2) RCTs have established that
treatment with the systemic therapy sorafenib, confers median OS of 6.5 [35] months and
10.7 months [36] in Asian and Western patients with adequate liver function, respectively.

C. Treatment

Once patients are staged into their respective tumour burdens of early HCC, locally ad-
vanced HCC and metastatic HCC, they are next evaluated on the basis of their underlying liver
function. They are presented for discussion by a multidisciplinary team, who will select the
appropriate modality of treatment by way of consensus. The reason(s) for any management
decision reached by the team is subsequently documented.

Treatment should be individualized to each patient based on their unique characteris-
tics, with tumour burden and liver function directing the treatment options available to the
patient.

Early Stage HCC Patients

Patients with early stage HCC are first evaluated on the basis of fitness for surgical resec-
tion.

Patients with resectable disease have good liver function (Child-Pugh A or early B,
good ICG retention at 15 mins), adequate future liver remnant and good general health
[27,28,37-39] (Level 1a Therapy, Level 2b Prognosis, Level 1b Economic and Decision Analy-
ses) (fig. 3). Liver transplantation can be a consideration in selected cases of early HCC with
good liver function after multidisciplinary assessment, for example when future liver remnant
is marginally adequate or where vascular margins are close.

Patients with unresectable disease involve those who have lesions that cannot be resect-
ed despite fulfilling the Milan Criteria because of poor liver function or general health [23, 24]
(Level 1b Prognosis) (fig. 3), and/or an inadequate future live remnant (Level 2b Therapy)
(fig. 3). These include patients with significant portal hypertension, varices, splenomegaly,
severe ascites or thrombocytopenia and poor liver function assessed by the ICG retention
tests [23, 24] (Level 1b Prognosis) (fig. 3). Patients with unresectable early stage HCC may be
treated by RFA (<3 lesions, each <3 cm in diameter) [40] (Level 1a Therapy) (fig. 3) or trans-
plantation [26] (Level 2b Therapy) (fig. 3), both of which are potentially curative modalities;
external beam radiation therapy (EBRT) is an alternative when the patient is neither suitable
for RFA or transplantation [41-43] (Level 1b Therapy) (fig. 3). Locoregional therapy such as
transarterial chemoembolization (TACE) or selective internal radiation therapy (SIRT) can be
considered in selected cases.

After treatment, imaging and monitoring of AFP should be carried out on follow-up. Im-
aging should be performed every 3-6 months for two years, then for every six months sub-
sequently [7, 44] (Level 1a Diagnosis and Therapy) (fig. 3); in the presence of microvascular
invasion, imaging should be performed every three months for two years, and should include
the chest [37] (Level 2b Prognosis) (fig. 3). AFP should also be monitored every 3-6 months
for two years, then for every six months subsequently.

Upon a relapse, patients should go thorough repeated workup and treatment staging.
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EARLY STAGE HEPATOCELLULAR CANCER
Clinical Presentation Assessment Treatment Options
Resectable

« Lesions within the Milan Criteria with good
functional status (Child-Pugh A, early B), Surgical resection* —>|
adequate future liver remnant and good
general health. Milan criteria [16,18-21]
(level — 1a)
» Solitary tumour<5cm OR<3tumours,
each<3cm AND no macrovascular
invasion and no distant metastases

Imaging every 3-6 mo for 2y,

Present for then every 6 mo [2,3] (level —

Early Stage HCC i e 1a)
Y ¢ ?nvjlt?:iaiggiglﬁyaw . (preolperatnve 'ma‘?'"g,)* X X » In the presence of
team » RFAis an alternative in high risk microvascular invasion,
resections [22-25] (level — 1a) imaging should be
Radiofrequency ablation —> performed every 3 months
Unresectable for lesions <3 lesions, for 2 years and should
+ Lesions within the Milan Criteria that each<3cm [23] (level - include the chest [18] (level
cannot be resected because of 1a) -25)
» poor liver function or general « AFP, every 3-6 mo for 2 y,
health [14, 26] (level —1b) or Transplantation [17] = | then every 6 mo
> inadequate future liver remnant (level - 2b)
[27,28] (level — 2b) « For relapse see Work Up

. Portal hypertensi X External beam radiation
ortal hypertension, varices, can be considered for

splenomegaly, sever ascites and patient not suitable for
thrombocytopenia transplant or RFA [29-31]
(level — 1b)
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Fig. 3. NCCS Consensus Guidelines for HCC: Treatment for Early Stage HCC.

Locally Advanced HCC

Patients with locally advanced HCC lie outside the Milan Criteria, but do not have any
distant metastases. However, they may or may not have vascular invasion. If these patients
have poor liver function, treatment options are limited to palliative treatment, or if suitable,
enrolment in clinical trials. However, if these patients have good liver function, locoregional
therapy is feasible. Appropriate treatment for patients with good liver function include sur-
gical resection for carefully selected cases after multidisciplinary board evaluation, enrol-
ment into clinical trials, or transplantation for HCC within the University of California, San
Francisco (UCSF) expanded criteria. Assessment for transplantation is made by a multidisci-
plinary team, with the expanded UCSF criteria covering single tumours <6.5 cm in diameter
or 2-3 tumours <4.5 cm in diameter at the most, and in either case, total tumour diameter
must be <8 cm in diameter [45, 46] (Level 2b Therapy) (fig. 4). Resection is a primary con-
sideration for solitary lesions beyond the Milan criteria but with good liver function and
adequate future liver remnant. Where living donor liver transplant is an option, transplanta-
tion beyond the UCSF criteria may be considered.

Locoregional therapy for locally advanced HCC with vascular invasion includes SIRT
[31, 32, 47] (Level 2b Therapy) (fig. 4) and EBRT (alone, or as part of combined modality
therapy) [48, 49] (Level 2a Therapy) (fig. 4).

In the absence of vascular invasion, in addition to SIRT [31, 32, 47] (Level 2b Therapy)
(fig. 4) and EBRT, TACE remains as a viable alternative [50, 51] (Level 1b Therapy) (fig. 4).

Sorafenib may also be used for any patient with locally advanced HCC, regardless of
whether vascular invasion is absent [31, 32, 50, 51] (Level 1b Therapy) (fig. 4) or present
[35, 36,52, 53] (Level 1b Therapy) (fig. 4).

Metastatic HCC
In patients with imaging evidence of metastatic HCC, a biopsy can be considered to con-
firm the presence of metastatic disease. Palliative radiotherapy is appropriate for patients

KARGER

Color version available online

102



Liver

Liver Cancer 2016;5:97-106

Cancer

DOI: 10.1159/000367759
Published online:

© 2016 S. Karger AG, Basel
www.karger.com/lic

March 17, 2016

Chow et al.: NCCS Consensus Guidelines for HCC

LOCALLY ADVANCED HEPATOCELLULAR CANCER

Clinical Presentation |

Treatment Options

Present for evaluation by

multidisciplinary team [~

Good liver function

7

Locally Advanced HCC

Poor liver function

> - Palliative treatment
» - Consider clinical trial

—> Consider clinical trial

Surgical resection for carefully selected cases after
multidisciplinary board evaluation

LOCOREGIONAL THERAPY

No vascular invasion*

» Transarterial chemoembolisation (TACE) + doxorubicin-
carrying microspheres (DC-Beads) [32,33] (level — 1b)

» Selective internal radiation therapy (SIRT)

— [34-36] (level — 2b)

» External beam radiotherapy (alone or as part of

combined modality)
» Sorafenib [32-35] (level — 1b)

With vascular invasion
»> Sorafenib [37-40] (level —1b)
» Selective internal radiation therapy (SIRT)
[34-36] (level — 2b)
» External beam radiotherapy (alone or as part of
combined modality) [41,42] (level — 2a)

Transplantation is a consideration for HCC within the
USCF expanded criteria (single tumours<6.5cm or 2-3
tumours<4.5cm at the most, with a total tumour
diameter<8cm) after assessment by a multidisciplinary
tumour board [43,44] (level — 2b)

*Sorafenib may also be considered when locoregional therapy is not feasible or fails [40] (level - 2b)

Fig.4. NCCS Consensus Guidelines for HCC: Treatment for Locally Advanced HCC. DC-Beads=doxorubicin-

carrying microspheres; RT=radiotherapy; UCSF=University of California, San Francisco.

METATASTIC HEPATOCELLULAR CANCER

Clinical Presentation
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Patients with good liver function (Child-Pugh A or B)
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Patients with poor liver function

« Best supportive care

« Consideration for clinical trial

« Palliative radiotherapy as appropriate ) [29] (level — 2a)

Fig.5. NCCS Consensus Guidelines for HCC: Treatment for Metastatic HCC. TBM=tumour board meetings.

with poor liver function [41] (Level 2a Therapy) (fig. 5). Those with good liver function are
treated with sorafenib [36, 54] (Level 1b Therapy) (fig. 5). For metastatic HCC with a heavy
tumour burden in the liver and good liver reserve, locoregional therapy such as TACE or SIRT
can be considered after multidisciplinary assessment. Patients with metastatic disease may

be enrolled in clinical trials.

KARGER

Color version available online

Color version available online

103



L]
Liver Liver Cancer 2016;5:97-106
Cancer DOI: 10.1159/000367759 © 2016 S. Karger AG, Basel
Published online: March 17, 2016 www.karger.com/lic

Chow et al.: NCCS Consensus Guidelines for HCC

Conclusion

These guidelines have been successfully implemented in the CLCC since their publica-
tion online on 26 September 2014. The guidelines allow outcomes of treatment to be com-
pared to international data. Moving forward, the guidelines will be reviewed periodically to
ensure that they remain based on the latest available scientific evidence; the extent of the
CLCC’s compliance with these guidelines will also be reviewed by way of clinical audit.
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