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Hepatocellular carcinoma (HCC) is one of the major causes of morbidity, mortality and healthcare expenditure in pa-
tients with chronicliver disease. There are no consensus guidelines on diagnosis and management of HCC in India. The
Indian National Association for Study of the Liver (INASL) set up a Task-Force on HCC in 2011, with a mandate to
develop consensus guidelines for diagnosis and management of HCC, relevant to disease patterns and clinical practices
in India. The Task-Force first identified various contentious issues on various aspects of HCC and these issues were
allotted to individual members of the Task-Force who reviewed them in detail. The Task-Force used the Oxford Center
for Evidence Based Medicine—Levels of Evidence of 2009 for developing an evidence-based approach. A 2-day round
table discussion was held on 9th and 10th February, 2013 at Puri, Odisha, to discuss, debate, and finalize the consensus
statements. The members of the Task-Force reviewed and discussed the existing literature at this meeting and formu-
lated the INASL consensus statements for each of the issues. We present here the INASL consensus guidelines (The Puri
Recommendations) on prevention, diagnosis and management of HCCinIndia. (J Cuw Exp HepaToL 2014;4:S3-S26)

rimary liver cancer or hepatocellular carcinoma to become the leading GI cancer. Although there are many
(HCC) is one of the major causes of mortality  consensus guidelines on its management from USA, Eu-
among patients with chronic liver disease. The inci- rope and Asia, most of these fail to address India specific

dence of primary liver cancer is rising in India and is poised ~ issues on management of HCC. Most Indian patients do
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not have access to the expensive treatment of HCC as sug-
gested by these guidelines. In addition, awareness on pre-
vention of HCC, screening of the high risk groups, early
diagnosis of HCC and various curative as well as palliative
treatment options available for HCC is sub-optimal among
the primary and secondary healthcare providers in India.

The Indian National Association for Study of the Liver
(INASL) felt a need to develop ‘India-specific’ consensus
guidelines for diagnosis and management of HCC. There-
fore, INASL set up a Task-Force on HCC in 2011, with a
mandate to develop consensus guidelines on various clinical
aspects of HCC, relevant to disease patterns and clinical
practices in India. These guidelines are also expected to
help in developing a framework for future research on
affordable treatment options for HCC in India. The present
review summarizes the INASL consensus guidelines on pre-
vention, diagnosis and management of HCC in India.

For the purpose of development of consensus guidelines,
the Task-Force identified various contentious issues on
various aspects of HCC. The members of the Task-Force re-
viewed the existing literature and developed consensus
statements on each of these issues. A 2-day round table dis-
cussion was held on 9th and 10th February, 2013 at Puri,
Odisha, to discuss, debate, and finalize the consensus state-
ments. Only those statements that were unanimously
approved by the Task-Force members were accepted. These
statements were circulated to all the experts and were sub-
sequently presented at the annual conference of the INASL
at Hyderabad, in March 2013. The Task-Force adopted the
Oxford Center for Evidence Based Medicine—Levels of
Evidence of 2009' for developing an evidence-based
approach. The group assessed the level of existing evidence
and accordingly ranked the recommendations [i.e., level of
evidence from 1 (highest) to 5 (lowest); grade of recommen-
dation from A (strongest) to D (weakest)].

EPIDEMIOLOGY OF HEPATOCELLULAR
CARCINOMA (HCC) IN INDIA

Nationally representative data on epidemiology of HCC is
not available. Cancer is not a reportable disease in India
and the cancer registries in India are mostly urban. Na-
tional cancer registry program of the Indian Council of
Medical Research (ICMR) has been recently expanded to
include 21 population based and 6 hospital based cancer
registries. The last published registry data by ICMR avail-
able in the cancer registry website (www.ncrpindia.org)
was in 2008 which provides information on various can-
cers from 2006 to 2008.” The other source of information
was the report published by International Agency for
Research on Cancer (WHO).” According to these available
data the age adjusted incidence rate of liver cancer in India
for men ranges from 0.7 to 7.5 and for women 0.2 to 2.2 per
100,000 persons per year. There is a male preponderance
with a male : female ratio of 4:1. It was also found that
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the median age of presentation of liver cancer ranges be-
tween 40 and 70 years and with increasing age, the fre-
quency of liver cancer increases.

Dikshit et al* have published a nationally representative
survey on the causes of cancer related mortality in India.
The study was conducted by verbal autopsy study in 1.1
million homes representing the whole country. In 2010
at all ages, rates of cancer deaths about 59/100,000 for
men and about 52/100,000 for women. Among men, the
first 4 causes of mortality included oral, stcomach, lung
and liver cancer. In 2010 approximately 14,000 deaths
would have occurred due to liver cancer with an age stan-
dardized mortality rate (ASMR) of 6.8/100,000 popula-
tion. In women liver cancer was the 8th common cause
of cancer related mortality accounting for 12,000 death
in 2010 with an ASMR of 5.1/100,000 population.

The well known risk factors for the development of
HCC include cirrhosis of liver of any cause.” About 70%-
90% of HCC have been reported globally in cirrhotic livers.
The frequency of HCC in a cirrhotic may vary depending
upon underlying etiology of cirrhosis, such as HBYV,
HCV, alcohol and non-alcoholic fatty liver disease. Paul
et al” had conducted a prospective observational study to
assess the HCC incidence among Indian patients with
child's A and B cirrhotic without having any HCC at
enrollment (n = 194) who were followed up for a median
duration of 44 months. Each patient had ultrasonography
and alpha-fetoprotein (AFP) at 6 month interval and triple
phase CT scan annually. During a cumulative 563 person
years follow-up 9 cases of HCC (all males) were detected
with an annual incidence rate of 1.6% (95% CI 0.07-3.0).

None of the case series published from India have pro-
vided year wise breakup to assess whether HCC burden is
increasing in the tertiary care centers. According to an un-
published data from All India Institute of Medical Sciences
(AIIMS) from 1990 to 2012, 1062 consecutive patients with
confirmed diagnosis of HCC were registered at the liver
clinic at the AIIMS. The data indicates that there is progres-
sive rise in number of HCC cases at AIIMS. Similar trend
has also been seen at other tertiary care centers of India
which report a burden of HCC as 50-100 cases per year.
Yeole had published the population based age adjusted
time trends in the incidence of liver cancers in India.” He
reported a significant increase in the liver cancer incidence
in Mumbai, Chennai and Bangalore registries.

During the round table discussion at Puri, it was felt by
all the experts that there is an urgent need to form an HCC
registry under the aegis of INASL, with collaboration from
various tertiary care centers of India which manages HCC.

Consensus Statements

1. The age adjusted incidence rate of bhepatocellular carci-
noma (HCC) in India for men ranges from 0.7 to 7.5
and for women 0.2 to 2.2 per 100,000 of population per
year. (Evidence-2a)
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2. The male:female ratio for HCC in Indiais 4:1. (Evidence-2a)

3. The age of presentation varies from 40 to 70 years.
(Evidence-2a)

4. The age standardized mortality rate for HCC in India
for men is 6.8/100,000 and for women is 5.1/100,000.
(Evidence-2b)

S. The incidence of HCC in cirrhotics in India is 1.6% per
year. (Evidence-2b)

6. The incidence of HCC is increasing in India. (Evidence-
1b)

7. There is a need for a multi-centric HCC registry under the
aegis of Indian National Association for Study of the Liver
(INASL). (Evidence-5, Grade-D)

RISK FACTORS FOR HEPATOCELLULAR
CARCINOMA (HCC) IN INDIA

Worldwide, the single largest risk factor in the develop-
ment of HCC is cirrhosis of any etiology, which is present
in 70%-90% of those who have HCC.”” Following this,
chronic HBV infection, chronic HCV infection, alcohol
consumption, and aflatoxin exposure are important risk
factors for HCC development.m Less common causes
include non-alcoholic fatty liver disease (NAFLD), heredi-
tary hemochromatosis, alpha-1-antitrypsin deficiency,
autoimmune hepatitis, some porphyrias, Wilson's disease,
smoking and tobacco use.” The distribution of these risk
factors among patients with HCC is highly variable, de-
pending on geographic region and race or ethnic group.
Diabetes mellitus is also known to be associated with
elevated risks of both HCC incidence and mortality.'" ”
Indian studies have also corroborated these findings and
cirrhosis of liver, HBV infection, HCV infection, alcohol
consumption, and aflatoxin exposure have been found to
be the most important risk factors for HCC
development.”'* *® In addition to these, NAFLD is now
increasingly being recognized from India as a cause of
HCC.”” Diabetes, in addition to being a risk factor of
HCC in India, has also been found to be associated with
more advanced HCC and poorer outcome.”**** In a
case-control study, Asim et al observed a positive
correlation between age, HBV and HCV infection,
smoking habit of >20 packs/year, alcohol consumption
of >100 g/day and risk of liver cancer.’

Among the various etiological factors being implicated in
the cause of HCC, one of the most important cause, howev-
er, is HBV infection.’"”” Insertional mutagenesis, trans-
activation by truncated X or preS2/S regions, and activation
of growth regulatory genes or oncogenes have all been sug-
gested as possible mechanisms for this carcinogenesis.“
HBV genotype D was the predominant genotype associated
with HCC cases seen in India.”* In a study on methylation
profiling of tumor suppressor genes and oncogenes in hep-
atitis virus-related HCC from north India the involvement
of CDKN2B, SOCS1, CDH1, GSTP1, and MYC in patho-

genesis of HCC was shown implicating altered DNA
methylation in the molecular pathogenesis of hepatitis
virus-related HCC.*® In another study it was also found
that shorter telomeres are present in telomerase-positive
HCC cases. However, no correlation was found between
telomerase activity and telomere length with respect to the
viral status in HCC.”® Although it may be difficult now to
predict which HBV infected patient will develop HCC, but
with the ready availability of HBV genotypic variant analysis
and genome-wide association studies in the future, the com-
bination of genetic and non-genetic factors may promise a
more personalized approach to predicting HCC in chroni-
cally HBV-infected patients.”” Like HBV, HCV can also
cause HCC by various pathogenetic mechanisms.”®

Investigating for genetic risk factors for HCC in India,
Asim et al found that the variants in low penetrance genes
of Glutathione-S-transferase such as GSTM1 and GSTT1
are associated with an increased liver cancer risk.”
Glutathione-S-transferase and mEPHX variants shared a
positive association with viral-related HCC risk in a study
from North India.”” Katiyar et al found a very low frequency
of p53 mutations in HCC patients of India.”’ Another study
from South India indicated that chromosomal alterations
and the genetic variations of p53 and XRCC1 might
contribute to inter-individual susceptibility to HCC.*! Pos-
itive association of XRCC1 genotypes and risk of hepatitis
virus-related HCC has been confirmed by Kiran et al.*?
The same group later found that 113Tyr-139Arg and
113His-139His haplotypes of mEPHX significantly elevated
the risk for HCC by 1.4- and 1.5-folds; however, Arg-His-Arg
haplotype of XRCC1 did not enhance the risk for HCC.®
Because of these discrepant and isolated reports on genetic
risk factors for HCC it was concluded at the Puri meeting
that currently data is insufficient to implicate any genetic
risk factor for HCC in India.

Consensus Statements

8. Cirrbosis of liver, chronic Hepatitis B virus (HBV) infec-
tion, chronic Hepatitis C virus (HCV) infection, alcobol
consumption, and aflatoxin exposure are the most impor-
tant risk factors for HCC development. (Evidence-1a)

9. Other important risk factors are: Diabetes mellitus,
non-alcobolic fatty liver disease (NAFLD), smoking and
tobacco use. (Evidence-1a)

10. Currently data is insufficient to implicate any genetic

risk factor for HCC in India. (Evidence-3b)

PREVENTION OF HEPATOCELLULAR
CARCINOMA (HCC) IN INDIA

Prevention of cancer seems to be the most cost-effective
strategy in the war against cancer. In the context of HCC,
most HCCs are amenable to prevention. Primary preven-
tion of HCC aims at reducing exposure to various carcino-
genic hepatotoxins (initiating agents to induce persistent
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Exposure to hepatotoxin

Development of chronic necroinflammatory
changes

Molecular alterations at cellular level
Development of HCC

Recurence after treatment of HCC

Figure 1 Prevention of HCC: stages and opportunities for intervention.

or chronic liver injury). Secondary prevention of HCC aims
at treating the chronic necro-inflammatory state of liver
produced by the carcinogenic hepatotoxin (control or
remission of ongoing liver injury). Tertiary prevention
aims at prevention of recurrence of HCC after initial suc-
cessful curative treatment (Figure 1).

Ideally, all the three strategies of prevention are neces-
sary for effective control of HCC in a region. However, pri-
mary prevention strategies may be better suited for India,
because secondary preventive strategies may be too expen-
sive and not very cost-effective.” HCC related to HBV can
be primarily prevented by vaccination. Nationwide vacci-
nation of infants in Taiwan reduced the incidence of
HCC in children aged 6-9 years from 0-52 per 100,000
for those born between 1974 and 1984 to 0-13 for those
born between 1984 and 1986." Hence, hepatitis B vacci-
nation is strongly recommended to all newborns. HBV
vaccination is also recommended to the high risk groups
likely to contract HBV infection, such as, healthcare
workers, patients with chronic non-communicable disease
that require frequent visits to hospitals, etc (Table 1). In
healthcare settings, universal precautions to avoid trans-
mission of blood borne viruses should be adopted.
Testing of blood and blood products for HBV and HCV
is mandatory and must be followed with utmost care.
Besides hepatotropic viruses, obesity, NAFLD and alcohol
use are important risk factors for HCC, and therefore,
healthy life-style should be encouraged including preven-

tion of obesity and alcohol abuse. Metabolic conditions,

Table 1 High Risk Groups Needing Hepatitis B Vaccination.

People with high-risk sexual behavior.

Partners and household contacts of infected patients.

Intravenous drug users.

People who frequently require blood or blood products.

Recipients of solid organ transplantation.

People at occupational risk of hepatitis B virus. infection, including
healthcare workers.

Kidney dialysis patients and those in early renal failure.

Inmates of a correctional facility.

Staff and clients of institutions for the developmentally disabled.

Patients with chronic ailments who require repeated admissions.
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such as diabetes and NAFLD should be appropriately
treated and monitored for adequate control of liver injury
in such patients.

Among the secondary preventive strategies, effective
therapy for viral hepatitis is the most important control
strategy. There is strong evidence that antiviral therapy
that controls HBV infection in HBsAg-positive patients
and that eradicates HCV in patients with viremia substan-
tially reduces but does not eliminate the risk of HCC in pa-
tients with viral hepatitis.S In one large Chinese study,
patients with chronic HBV infection who also had cirrhosis
or advanced fibrosis were randomly assigned to receive
100 mg of lamivudine per day or placebo for up to 5 years;
the incidence of HCC was significantly reduced in the lam-
ivudine group as compared with the placebo group (3.9%
versus 7.4%; hazard ratio, 0.49; P = 0.047).° In patients
with HBV cirrhosis with high viral load there is evidence
that antiviral therapy helps in preventing HCC develop-
ment and should be recommended. In patients with HBV
cirrhosis with low viral load antiviral therapy can be given,
however, currently data is not strong in its role in HCC pre-
vention. The long-term studies of lamivudine (and adefo-
vir) show a consistent reduction in the development of
liver cancers in patients with, and without, cirrhosis.””
However, this beneficial effect is blunted by the develop-
ment of resistance. The effects of the newer nucleoside/
nucleotide analogs, with higher potency and minimal
risk of resistance development, are, as yet, unknown.””

In one mathematical simulation model it was found
that the probability of developing HCC increases approx-
imately linearly with duration of HCV infection at the
rate of 2.4 incident cases per thousand HCV-infected per-
son yea.rs.48 This indicates that the sooner viral replica-
tion can be suppressed through antiviral therapy, the
greater the chance of prevention of development of
HCC. The results of one randomized, controlled study
and several non-randomized studies involving patients
who were infected with HCV but did not have cirrhosis
indicated that among those treated with interferon-
based therapy who had a sustained viral response
(SVR), the risk of HCC was reduced by 57%-75%.""°
Another study showed that among patients with HCV
infection who did have cirrhosis and did not have a
sustained response to antiviral therapy, the risk of HCC
was not significantly reduced with maintenance
interferon therapy.s‘51 In a meta-analysis of 30 studies
it was found that among HCV-infected persons at any
stage of fibrosis, SVR was associated with reduced risk
for HCC (relative risk for all persons, 0.24 [95% CI,
0.18-0.31]).* Thus it was concluded in the meeting
that antiviral therapies aimed at maintaining HBV sup-
pression in patients with chronic hepatitis B and
achieving SVR in patients with chronic hepatitis C
should be recommended to all those who are candidates
for antiviral therapy, since these measures have been

© 2014, INASL
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shown to prevent progression to cirrhosis, and HCC
development.
Consensus Statements

11. Hepatitis B vaccination is recommended to all newborns
and bigh risk groups (Table 1). (Evidence-1b, Grade-A)

12. Universal precautions to avoid transmission of blood
borne viruses in healthcare settings should be adopted.
(Evidence-1b, Grade-A)

13. Testing of blood and blood products for HBV and HCV is
mandatory and must be followed. (Evidence-1b, Grade-A)

14. Healthy life-style should be encouraged including preven-
tion of obesity and alcobol abuse. (Evidence-2b, Grade-B)

15. Encourage control of metabolic conditions, such as dia-
betes and NAFLD. (Evidence-2b, Grade-B)

16. Antiviral therapies aimed at maintaining HBV suppres-
sion in patients with chronic hepatitis B and achieving
sustained viral response in patients with chronic bepatitis
C should be recommended to all those who are candidates
for antiviral therapy, because these measures have suc-
ceeded in preventing progression to cirrbosis, and HCC
development. (Evidence-1a, Grade-A)

17. In patients with HBYV cirrbosis with high viral load there
is evidence that antiviral therapy belps in preventing
HCC development and is recommended. (Evidence-1b,
Grade-A)

18. In patients with HBV cirrbosis with low viral load anti-
viral therapy can be given, however, currently data is
not strong in its role in HCC prevention. (Evidence-3b,
Grade-C)

ROLE OF SURVEILLANCE IN
HEPATOCELLULAR CARCINOMA (HCC)
PREVENTION

Early detection by surveillance is the only way to diagnose
HCC when curative treatments are feasible in at least 50%-
70% of these early detected cases.” HCCs detected when
symptomatic are associated with a poor prognosis and
ones detected on surveillance fare as well as incidentally
found ones.” The decision to begin surveillance depends
on the degree of risk of HCC for the individual and the
extent to which he or she would be treated if diagnosed
with the malignant disease.”” Level of awareness and atti-
tude of physicians managing CLD patients is a major fac-
tor in surveillance of HCC. It is suggested that for HCC
surveillance to be effective, several steps need to be
enacted.’® These include (1) identification of high risk pa-
tients who are appropriate for surveillance (HBV and HCV
with advanced fibrosis/cirrhosis), (2) availability and acces-
sibility of HCC surveillance to patients at risk in appro-
priate healthcare settings, (3) recommendation of the
intervention by healthcare providers, (4) acceptance of
HCC surveillance by patients, (5) adherence to surveillance,

recall and follow-up at the recommended intervals, the
benefits of therapy, (6) availability of appropriate diag-
nostic test follow-up for abnormal surveillance, and (7)
availability of efficacious curative or palliative treatment
once HCC is diagnosed.S(’

Ideally, reduction of disease-specific mortality should be
the aim of any cancer surveillance.”” In a randomized
controlled trial on surveillance, done in China on 18,816
patients with hepatitis B, twice-yearly ultrasonography
and measurement of serum AFP concentration was
compared with no surveillance.”® Despite suboptimal
adherence to surveillance (<60%), survival of screened par-
ticipants was 66% at 1 year, 53% at 3 years, and 46% at 5
years versus 31%, 7%, and 0%, respectively, in similar pa-
tients who were not subjected to surveillance. This study
included both cirrhotics and chronic carriers and reported
results variably in different publications, making the recent
Cochrane database review conclude that there is no evi-
dence favoring surveillance for HC in chronic HBV car-
riers.”” Nevertheless, many population based and clinic
based retrospective cohort studies in cirrhotics have found
significantly better survival in those whose tumors were
asymptomatic but detected on surveillance.”” ®® These
studies are not free from lead time bias (better survival
due to anticipated diagnosis of HCC) and length bias
(surveillance picking up slow growing tumors) since they
are uncontrolled. But when corrected for lead time bias,
there was still significant improvement in survival.*** In
view of this evidence that surveillance results in stage
migration of HCC, it may be unethical to conduct RCTs
in this regard.

Various cost-effectiveness models have suggested that
surveillance may be cost-effective and that efficacy is
dictated by incidence of HCC.°“®” Incidence is the key
parameter which determines the cost-effectiveness of
screening. Different authors have found different levels
of HCC incidence >1.5% per year66 1.4% year67 any level®®
to be cost-effective with AFP and USG. A systematic review
of cost-effectiveness,”” analyzing 5 models and 2 studies,
found 6 monthly USG with or without AFP to be cost-
effective. In Asia-Pacific region, where HBV related HCC
predominates, it is suggested that HCC surveillance could
be effective at reducing disease-specific mortality with
acceptable cost-effectiveness among selected patient
groups, provided it is a well-organized program.70

The Task-Force members concluded that since HCC
surveillance can detect early tumors that are potentially
amenable to treatment, hence, all patients at risk of devel-
oping HCC and who are eligible for HCC therapy are can-
didates for regular HCC surveillance in India. The
treating physician is responsible for the execution of sur-
veillance plan. Involving a nurse educator and improving
surveillance with pre-scheduled USG 6 monthly, is recom-
mended by the Task-Force members, to avoid high risk
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patients missing out the benefit of an early diagnosis of
HCC.
Consensus Statements

19. HCC surveillance can detect early tumors that are poten-
tially amenable to treatment, bence, all patients at risk
of developing HCC and who are eligible for HCC therapy
are candidates for regular HCC surveillance. (Evidence-
1b, Grade-A)

20. Level of awareness and attitude of physicians managing
patients of chronic liver disease (CLD) is a major factor
in surveillance of HCC; there is a need for greater health-
care provider awareness and utilization of nurse coordi-
nators to improve delivery of HCC surveillance.
(Evidence-2b, Grade-B)

CANDIDATES AND MODALITIES FOR
HEPATOCELLULAR CARCINOMA (HCC)
SURVEILLANCE

The groups of patients in whom surveillance is recommen-
ded includes cirrhotics of any etiology who are eligible for
effective treatment if diagnosed with HCC; patients with
chronic HBV infection, age above 40 years, chronic HBV
infection with family history of HCC; and patients with
HCV infection with advanced fibrosis.””*"” Individuals
with highly impaired liver function (Child-Pugh class C)
should be assessed for liver transplantation. If liver
transplantation cannot be offered surveillance is of no
benefit because diagnosis will not be followed by effective
treatment. Similarly, if liver function deteriorates leading
to decompensation and there is no transplantation option,
the surveillance is unlikely to be beneficial.> Surveillance
is not recommended for patients with NASH or NAFLD
without cirrhosis, since HCC is rare in this group.71

Ultrasonography is the most commonly used surveil-
lance test which scores over any other radiological test in
view of its non-invasive nature, lack of radiation, and less
expensive with wide availability. Though it has been found
to be very sensitive in detecting asymptomatic tumors in
the context of surveillance (94%), the sensitivity for detect-
ing early-stage tumors is lower (63%) as shown in a recent
meta—analysis72 but is currently the best surveillance tool
for early-stage HCC among patients with cirrhosis. Per-
forming ultrasound every 6 months instead of annually
significantly improves sensitivity for early HCC to 70%.”*
However the performance of USG as a surveillance test de-
pends on the experience of the examiner. Based on tumor
doubling time, USG screening 6 monthly is a reasonable
strategy.73 A 3-month interval increases detection of small
nodules <10 mm but not more HCCs or lesions >30 mm’";
and, twice-yearly screening has better results than annual
as proved by a very recent Korean stuc1y75 and a multicentre
Italian stucly.(’S

S8

KUMAR ET AL

Serum AFP is the most widely tested biomarker in
HCC. Unfortunately, even with the most efficient cut-
off (10-20 ug/L), diagnostic sensitivity is around
60%.>>7°7% It does not perform well as a surveillance
test because fluctuating levels may occur in any chronic
HBV, HCV not necessarily due to HCC formation.”” If
elevated, is helpful to define patients at risk.*” Cholangio-
carcinoma, another common hepatobiliary tumor is also
associated with elevated AFP.®’ The lack of efficacy of
biomarkers in surveillance was shown when evaluated
prospectively as a part of HALT C trial. AFP and/or
des-gamma-carboxy prothrombin (DCP) at and 12
months prior to a diagnosis of HCC had low sensitivity.78
Moreover, early tumors for which surveillance is advo-
cated may not produce AFP elevations. A recent meta-
analysis demonstrated that at any cut off, addition of
AFP to USG does not provide any advantage in detecting
early HCCs’” with only non-significant increase in pooled
sensitivity from 63% to 69%. Similar to AFP, other tumor
markers, such as DCP or AFP fractions, do not have bet-
ter accuracy.”’”’®

One study from India highlighted the importance of
symptomatology of weight loss, abdominal pain or
anorexia as markers for HCC in patients with cirrhosis.
In the study AFP was not found to be a useful screening
test.”

Consensus Statements

21. Following patients should be subjected to surveillance for
HCC:
o Patients with cirrbosis
o Cbhild's A and B cirrhotic patients of any etiology
o Cbhild's C cirrhotic patients of any etiology who are
listed for liver transplantation
o Patients without cirrhosis
o Patients with chronic bepatitis B: males >40 years
and females >50 years
o Patients with chronic HBV infection of any age with
family bistory of HCC
o Chronic HCV with advanced fibrosis. (Evidence-1a,
Grade-A)

22. Six-monthly ultrasound abdomen by experienced
personnel is the recommended surveillance test. (Evi-
dence-1a, Grade-A)

23. Serum alfa-fetoprotein bas no additive role in surveil-
lance. (Evidence-1a, Grade-A)

DIAGNOSIS OF HEPATOCELLULAR
CARCINOMA (HCC)

Nodules 1 cm or smaller are diagnosed infrequently as
HCC and are almost impossible to diagnose confidently
by available techniques (biopsy could miss the target
and the diagnostic hypervascular profile is not in place
at this stage).”” Hence it is recommended that nodules
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of size <1 cm should be subjected to a three-monthly
follow-up using the same technique which detected the
nodule, for two successive follow-ups, to monitor for
any enlargement in size. Nodules <1 cm may also be eval-
uated for HCC with gadolinium-ethoxybenzyl-
diethylenetriamine pentaacetic acid (Gd-EOB-DTPA)-
enhanced magnetic resonance imaging (MRI) scan and/
or a Sonazoid contrast enhanced ultrasound if available.
Gd-EOB-DTPA  (gadoxetate sodium) is a new
hepatocyte-specific contrast agent for MRL¥  This
contrast agent is taken up by hepatocytes and excreted
from the kidney and from the liver through the bile
duct. As a result, liver parenchyma is intensely enhanced
showing definite hyperintensity in the hepatobiliary
phase =20 min after intravenous injection based on T1-
weighted images, in addition to the diagnosis based on
blood supply. Nodules without liver parenchymal cells,
such as liver cancer, are visualized as hypointense.
Recently contrast enhanced ultrasound (CEUS) has
been found to be a very useful modality in diagnosis of
HCC.®" The Sonazoid CEUS may be more sensitive
than dynamic CT for the detection of intranodular arte-
rial blood flow.®>®

If a nodule of size =1 cm is detected in the liver a dy-
namic (tri-phasic or four-phasic) CT or MRI scan should
be done at centers equipped with appropriate equipment
and expertise. On dynamic (tri-phasic or four-phasic) CT
or MRI scan features typical of HCC consists of hypervas-
cularity of the nodule in arterial phase and wash-out in
porto-venous phase.g(’ The value of these non-invasive
criteria for HCC in cirrhosis has been confirmed
prospectively.ss‘87 89 Application of helical computed
tomography (CT) using the triple phase technique, along
with optimized rapid delivery of contrast material has
significantly improved the diagnostic confidence of the
radiologist in not only detection and characterization of
HCC, but also in defining the extent of the tumor.”*”’
Non-invasive diagnostic criteria are valid only for investiga-
tion of screen-detected lesions in the liver in patients with
either cirrhosis or long-lasting chronic HBV or HCV infec-
tion who might not have fully developed cirrhosis. In other
clinical scenarios, a diagnostic biopsy should be obtained.
Nodular lesions which show an imaging pattern atypical
for HCC on one of the dynamic scans (CT or MRI) should
undergo the other dynamic scan (CT or MRI).

Any liver nodule of size =1 cm showing atypical imag-
ing pattern on both dynamic scans (CT and MRI) require
histological confirmation for diagnosis of HCC. If histo-
logical confirmation is required, image guided biopsy is
recommended rather than FNAC. The commonest histo-
logical pattern seen is trabecular (65%) followed by
anaplastic (17%), acinar (12%) and fibrolamellar (6%).””
Architectural pattern, unpaired arterioles, absence of por-
tal tracts and stromal invasion are characteristic histo-
morphologic hallmarks of HCC. The precancerous lesions

such as high grade dysplastic nodule and early HCC can be
distinguished by panel of immunohistochemical markers
including glypican-3 (GPC-3), glutamine synthase (GS),
and heat shock protein-70 (HSP-70).”” Poorly differenti-
ated HCC can be distinguished from metastatic cancer
by Hep-Par1, pCEA, CK7 and CK20 antibodies. CD10 im-
munostaining is useful in discriminating HCC and meta-
static carcinoma of the liver and is easily applied on cell
blocks as well as FNAC smears.”*®'") Prognostically
important variants of HCC can be recognized by tissue
diagnosis.

If biopsy is not available, USG-guided FNAC of the liver
lesion is a safe, simple, cost-effective and probably accurate
method for cytological diagnosis of hepatic diffuse, focal/
nodular and cystic lesions with good sensitivity and speci-
ficity.”” Hepatocytic morphology, trabecular/pseudoacinar
pattern, transgressing vessels, peripheral sinusoidal wrap-
ping are characteristic cytomorphologic hallmarks of
HCC on FNAC.

The importance of the onco-fetal glycoprotein antigen
AFP as an HCC tumor marker for diagnosis of HCC is
well documented,”® however the accuracy is low at lower
cut-off levels. In many cases, when AFP levels ranges be-
tween 100 and 600 ng/ml the diagnostic accuracy of AFP
to differentiate between cirrhosis and malignancy is
poor.()7 The etiology of HCC may also determine AFP pos-
itivity. Murugavel et al”® found that in HBV and HCV co-
infected HCC cases, the AFP positivity was 85.7%. In HBV
alone-associated HCC, the positivity was 62.9%, and 54.5%
of aflatoxin B1 positive HCC cases showed AFP positivity.
In HBV and HCV negative HCC cases, the positivity was
20.5%, and in HCV-associated HCC it was 17.6%. Thus
the overall positivity pattern of AFP in HCC does indicate
that higher levels of AFP are observed with hepatitis virus
positivity, especially with HBV.

PET scan has limited role in diagnosis of HCC. Overall,
the FDG-PET sensitivity in detecting HCC is lower (50%-
70%) than other liver tumors and the tumor FDG uptake
is influenced by cellular differentiation with the lowest per-
formance in well-differentiated HCC.””'%"

Consensus Statements

24. If a nodule of size <1 cm is detected in the liver, a three-
monthly follow-up is recommended using the same tech-
nique which detected the nodule, for two successive
follow-ups, to monitor for any enlargement in size. (Evi-
dence-2b, Grade-B)

25. Nodules <1 cm may also be evaluated for HCC with
gadolinium-ethoxybenzyl-diethylenetriamine pentaacetic
acid (Gd-EOB-DTPA)-enhanced magnetic resonance im-
aging (MRI) scan and/or a Sonazoid contrast enbanced
ultrasound if available. (Evidence-3b, Grade-C)

26. Ifanodule of size =1 cm is detected in the liver a dynamic
(tri-phasic or four-phbasic) computed tomography (CT)
scan or MRI scan should be done at centers equipped
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with appropriate equipment and expertise. (Evidence-1a,
Grade-A)

27. On dynamic (tri-phasic or four-phasic) CT or MRI scan,
features typical of HCC are characterized by hypervascu-
larity of the nodule in arterial phase and washout in
porto-venous phase. (Evidence-1a, Grade-A)

28. If on these scans the features are typical of HCC in the
setting of chronic liver disease then biopsy is not necessary
for confirmation of diagnosis. (Evidence-1a, Grade-A)

29. Nodular lesions which show an imaging pattern atypical
for HCC on one of the dynamic scans (CT or MRI)
should undergo the other dynamic scan (CT or MRI).
(Evidence-3b, Grade-C)

30. Any liver nodule of size =1 cm showing atypical imaging
pattern on both dynamic scans (CT and MRI) require
histological confirmation for diagnosis of HCC. (Evi-
dence-3b, Grade-C)

31. If histological confirmation is required, image guided bi-
opsy is recommended rather than fine needle aspiration
cytology (FNAC). (Evidence-5, Grade-D)

32. Positron emission tomography (PET) scan has limited
role in diagnosis of HCC. (Evidence-3b, Grade-C)

STAGING AND OF HEPATOCELLULAR
CARCINOMA (HCC) AND TREATMENT
ALLOCATION

There are several potentially curative or palliative ap-
proaches to the treatment of HCC, and the choice of treat-
ment is driven by the cancer stage.s Numerous staging
systems for HCC have been developed, and they have
been validated to varying degrees. To assess the prognosis

KUMAR ET AL

of all HCC patients, the best staging system should take
into account tumor stage, liver function, and physical sta-
tus.'”" In addition, the prognosis should be modified ac-
cording to the treatment. There is no worldwide
consensus about the use of any HCC staging system for
all HCC patients, and the systems vary significantly by
country. The TNM and Okuda staging systems are most
commonly used internationally. The Barcelona-Clinic
Liver Cancer (BCLC) and CLIP staging systems are used
most frequently in Europe, whereas the JIS system has
been accepted as a standard in ]apan.lm

The BCLC staging has been widely used as the standard
means of assessing the prognosis for patients with HCC.”
The BCLC classification, which was introduced in
1999'%* and subsequently updated™ is the only system
that links the prognosis with treatment recommendations
(Figure 2)."% Tt is a useful assessment tool that incorpo-
rates data on the patient's performance status (constitu-
tional symptoms due to cancer), number and size of
nodules (the tumor burden), and liver function as deter-
mined by the Child-Pugh classification system. It has
been used and validated in different settings and estab-
lishes treatment recommendations for various stages of
HCC.

Sarma et al compared the ability of 7 different staging
systems in predicting survival in an Indian cohort of pa-
tients with HCC. One hundred and one patients of HCC
were diagnosed and stratified according to 7 different stag-
ing systems; along with analysis of independent predictors
of survival and their correlation with it. The CLIP, Tokyo
score and BCLC staging system showed a significant difter-
ence in the probability of survival. All other staging systems
failed to show a significant difference in survival. Thus the

Single 2 cm
Child-Pugh A, PS 0

Single or 3 nodules <3 cm
Child-Pugh A-B, PS 0

Single 3 nodules <3 cm

Y v

No Yes
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e | ] | |

Multinodular
Child-Pugh A-B, PS 0

Portal invasion
Extrahepatic spread
Child-Pugh A-B, PS 1-2

Child-Pugh C, PS 34

Figure 2 The BCLC staging system.

S10

© 2014, INASL



JOURNAL OF CLINICAL AND EXPERIMENTAL HEPATOLOGY

authors concluded that the BCLC, CLIP and Tokyo scores
are the most useful staging systems in an Indian cohort.'”*

The Task-Force members recommended the BCLC stag-
ing system for prognostic prediction and treatment alloca-
tion in Indian patients of HCC. BCLC staging system was
also found suitable for treatment stage migration; if pa-
tients do not fulfill all criteria in each BCLC stage, they
may be offered the next most suitable option within the
same or next prognostic stage.

In India majority of patients present with advanced dis-
ease and up to 13% have extra-hepatic metastasis at the
time of presentation.z0‘21 Extra-hepatic spread precludes
any kind of curative treatment; and even chemoemboliza-
tion is not indicated in such patients. Hence, for accurate
staging and appropriate treatment allocation, determina-
tion of extra-hepatic spread is essential. Ho et al 105 sug-
gested that (18)F-FDG PET/CT is useful in the
evaluation of HCC metastasis, although its role in the diag-
nosis of primary HCC is more limited. Dual-tracer PET/CT
had an incremental value and complementary advantage
when compared with single-tracer imaging in the evalua-
tion of HCC metastasis. High costs and limited availability
remain limiting factors for a widespread use of PET/CT in
the management of HCC,” hence, extra-hepatic spread
may be determined using a CT scan of abdomen plus chest
and a bone scan.

Consensus Statements

33. Tbhe Barcelona-Clinic Liver Cancer (BCLC) staging sys-
tem is recommended for prognostic prediction and treat-
ment allocation. (Evidence-1a, Grade-A)

34. Treatment stage migration: If patients do not fulfill all
criteria in each BCLC stage, offer the next most suitable
option within the same or next prognostic stage

o BCLC stage A patients failing local ablation: offer trans-
arterial chemoembolization (TACE)

o BCLC stage B patients not responding to at least 2 cycles
of TACE: offer Sorafenib. (Evidence-5, Grade-D)

35. For assessment of extra-bepatic spread a CT scan of
abdomen plus chest and a bone scan are recommended.
(Evidence-4, Grade-C)

36. PET scan may also be used to assess extra-hepatic spread
if available. (Evidence-2b, Grade-B)

ROLE OF RESECTION FOR
HEPATOCELLULAR CARCINOMA (HCC)

Liver resection continues to be the mainstay of curative
treatment in non-cirrhotic patients and selected cirrhotic
patients with small tumors and preserved liver func-
tion.'®!%” In cirrhotic patients with HCC of BCLC stage
0, resection is the first-line treatment option for solitary tu-
mors <2 cm, very well-preserved liver function (defined as
normal bilirubin with either HVPG =10 mmHg or a
platelet count =100,000), no vascular invasion/satellites,

. 5,108,109
and with good performance status.’ In center

where HVPG is not available, clinically significant portal
hypertension should be ruled out by a platelet count
=100,000, absence of esophageal varices on endoscopy
and absence of significant collaterals on abdominal
imaging. If indocyanine green (ICG) test is available it
can be used to demonstrate good liver function.

Most centers restrict the indication for resection to pa-
tients with solitary tumor, because multifocal tumors are
associated with high recurrence rates and impaired sur-
vival. Although the patients with multifocal tumor, who
are not candidates for transplant or do not have access
to transplant, need not be viewed as contra-indication to
resection or other locoregional therapies which may offer
survival benefit. Similarly, tumor size is not a clear-cut
limiting factor, but risk of vascular invasion and dissemi-
nation increases with diameter.’”

The 5-year risk of recurrence of HCC after resection is as
high as 70% because the underlying chronic liver disease
continues to maintain the risk of development of new
HCCs.” While anatomical resections provide improved sur-
vival, the choice of non-anatomical versus anatomical re-
sections should be individualized taking into account
factors such as cirrhosis and function of the liver remnant.
A clear margin of resection is essential in all surgically re-
sected cases.''” The overall mortality and morbidity rates
with resection were 6.6% and 44.8%, respectively, from an
Indian center, which were comparable with those of most
of the recently published Western series.''! Re-resection
can be carried out in selected patients with recurrence after
liver resection provided liver function is stable, and RO
resection can be achieved.

The current data does not support the use of neoadju-
vant or adjuvant therapies in order to improve outcome
or prevent recurrence in patients treated with resection.
It has been shown that prior resection and salvage liver
transplantation for recurrent HCC within UCSF criteria''*
was feasible and salvage liver transplantation could achieve
the same outcome as primary liver transplantation.'"”

Consensus Statements

37. In non-cirrbotic liver with HCC, resection is the treat-
ment of choice provided an RO resection can be carried
out leaving an adequate liver remnant. (Evidence-2b,
Grade-B)

38. In cirrbotic patients with HCC of BCLC stage 0, resection
is the first-line treatment option for solitary tumors
<2 cm, very well-preserved liver function (defined as
normal bilirubin with either hepatic venous pressure
gradient (HVPG) =10 mmHg or a platelet count
=100,000), no vascular invasion/satellites, and with
good performance status. (Evidence-2b, Grade-B)

39. In cirrbotic patients with HCC of BCLC stage A if liver
transplantation is not feasible, resection may also be
considered for:
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o Cirrbotic patients with multifocal tumors meeting Mi-
lan criteria (=3 nodules =3 cm) or
o Cirrhotic patients who bave mild portal hypertension.

However, these patients require prospective comparison of
resection with loco-regional treatments. (Evidence-4, Grade-C)

40. Neoadjuvant or adjuvant therapies have not proven
to improve outcome of patients treated with resection.
(Evidence-3b, Grade-C)

41. Salvage transplantation can be done following liver
resection in HCC. (Evidence-2b, Grade-B)

ROLE OF LIVER TRANSPLANTATION FOR
HEPATOCELLULAR CARCINOMA (HCC)

Orthotopic liver transplantation (OLT) is theoretically the
best treatment available for HCC because it results in com-
plete excision of the cancer, removes remaining liver tissue
at risk for the development of de novo cancer, and restores
hepatic function.'* The best results in liver transplantation
are obtained applying the Milan criteria (solitary =5 cm or
if multiple, a maximum of 3 nodules =3 cm, without
vascular invasion or extra-hepatic spread) and hence liver
transplantation is the first treatment choice for these pa-
tients.""” In 1996 Mazzaferro et al''® reported a 75% 4-
year survival rate when using the criteria of only transplant-
ing single HCCs that are less than 5 cm, or multiple HCCs
that are less than three in number and each less than 3 cm.
The excellent survival rate seen in the Mazzaferro series was
replicated in multiple published serjes, 08 IHIZIIE 1y o
systematic review that included 90 studies, comprising
17,780 patients over 15 years it was shown that the Milan
criteria are an independent prognostic factor for outcome
after liver transplantation.1 o

The use of primary liver transplantation for small tu-
mors has survival advantage and thus may be more cost-ef-
fective.””"P”"121 In a Markov-based decision analytic
model simulated outcomes, expressed in costs and
quality-adjusted life years, for the three treatment strate-
gies (resection, loco-regional therapy followed by salvage
liver transplantation, and primary liver transplantation),
it was found that in patients with HCC within the Milan
Criteria, primary liver transplantation increases survival
and quality of life at decreased costs compared with resec-
tion or loco-regional therapy followed by salvage liver
transplantation.'?’

Some authors have suggested that the Milan criteria
may be too restrictive, and that a slight expansion may
benefit some patients who are usually excluded.” Among
the various expanded criteria, only the University of Cali-
fornia San Francisco (UCSF) criteria (one tumor
=6-5 cm, three nodules at most with the largest
=4-5 cm, and total tcumor diameter =8 cm) have been pro-
spectively validated with outcome data comparable to
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those from other retrospective studies.''”'**'** In DDLT
setting, according to a Markov model'** using data from
the USA, patients outside the Milan criteria would need
to achieve S-year survival of 60% or higher to prevent a sub-
stantial decrement to the life-years available to the entire
population of candidates for liver transplantation. Thus
any decision by a center to expand criteria should take
into account the current mortality on the waiting list,
and should only be done if a low mortality will not be sub-
stantially increased by additional expanded criteria
cases.'””

It seems reasonable and is a common practice, to treat
patients on waiting list either with percutaneous ablation
or transarterial chemoembolization (TACE) to prevent
progression and bridge patients to liver transplantation.53
A cost-effective analysis based on Markov model'* and
another review of cohort studies,'”® have indicated a
benefit of bridging therapies if the waiting time is expected
to be longer than 6 months.

In India, living donor liver transplantation (LDLT) us-
ing the right or left hemi-liver of a healthy donor is more
commonly done than DDLT because of limited availability
of deceased-donor organs. LDLT may be offered to pa-
tients with small HCC in a cirrhotic liver with similar or
better outcomes than DDLT.>>!?7128 ¢ might be
ethically acceptable to offer LDLT to patients with tumor
stages beyond the accepted criteria for listing for DDLT,
since unlike deceased-donor donation, other listed pa-
tients are not adversely affected by this process.'”* Howev-
er, the question raises ethical concerns regarding the
double equipoise principle, since the risk to the donor
might not be acceptable below a certain expected survival
threshold for the recipient. The overall donor mortality
rate is estimated to be 0.08%-0.5%, with mortality being
more in the right liver lobe resection group than in the
left liver lobe resection group.129 It is suggested that any
institution using LDLT should provide rigorous safe-
guards to guarantee full disclosure to donor and recipients
and should prevent donor coercion and increased risk-
taking by the surgical team, when endorsing criteria
beyond those accepted for deceased donation. 122

Patients with advanced HCC exceeding the Milan/
UCSF criteria can be down-staged to fit the criteria using
loco-regional therapy. Down-staging of tumors to prevent
progression while waiting for an organ or for reduction in
size to allow enrollment for transplantation has met with
variable success.'”’ Importantly, successfully down-staged
patients who are transplanted show excellent tumor-free
and overall survival rates, similar to fit-criteria group."”’

In a study from the Inter-University Consortium of
Rome, 158 HCC patients were stratified according to the
total tumor diameter >8 cm and AFP >400 ng/mL. At
multivariate analysis, both these variables were unique in-
dependent risk factors for recurrence, presenting the AFP
value >400 ng/mL an 8-fold increased risk for developing
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post-LT HCC recurrence."”* Another study from North
America has proposed the combination of total tumor vol-
ume <115 cm® and AFP <400 ng/mL for the selection of
HCC patients, showing that patients exceeding these cut-
offs presented very poor post-LT results (below 50% at 3
years).'”” Another meta-analysis suggested that a quantity
of AFP >1000 ng/mL is associated with poorer outcomes
from liver transplantation for HCC."**

Consensus Statements

42. Liver transplantation is indicated for patients of cirrbosis
with early-stage HCC (BCLC stage A), who are within the
Milan criteria. (Evidence-1a, Grade-A)

43. Compared to other modalities primary liver transplant is
a better cost-effective strategy for small HCC with
compensated cirrbosis as long as the 1-year survival
rate after transplant exceeds 85% at that center. (Evi-
dence-2b, Grade-B)

44. Itis possible to go slightly beyond the Milan criteria (such
as University of California San Francisco [UCSF]
criteria) without markedly diminishing outcomes. (Evi-
dence-3b, Grade-C)

45. Patients with 2-5 cm (T2) tumors waiting for deceased
donor liver transplantation (DDLT) should be offered
bridging therapies. (Evidence-2b, Grade-B)

46. Patients beyond the conventional criteria may be offered
living donor liver transplantation (LDLT) with a
guarded prognosis anticipating a 50% recurrence rate.
(Evidence-2b, Grade-B)

47. Patients beyond the conventional criteria, if LDLT is not
an option, should be offered down-staging followed by
DDLT. (Evidence-2b, Grade-B)

48. Patients with an alpha-fetoprotein (AFP) level >400 ng/
ml are at bigh risk for recurrence after liver transplanta-
tion and should be given a guarded prognosis. (Evidence-
2a, Grade-B)

ROLE OF LOCAL ABLATIVE THERAPIES FOR
HEPATOCELLULAR CARCINOMA (HCC)

Percutaneous ablative therapies are based on injection of
chemicals in the tumor (ethanol or acetic acid), or on
changes in temperature (radio frequency ablation [RFA],
microwave, laser, cryotherapy).”” Historically, percuta-
neous ethanol injection (PEI) was the primary percuta-
neous treatment for HCC."”> With evolution of newer
technology, it has now largely been replaced with thermal
ablation.”® Currently, PEI and RFA are the most widely
used percutaneous ablative therapies and are considered
the standard of care for patients with BCLC 0-A tumors
not suitable for surgery.

PEI is a well-established technique for the treatment of
nodular-type HCC that achieves complete necrosis in
90% of tumors <2 cm, 70% in those of 2-3 cm and

50% in those between 3 and 5 cm.''>""""*? In patients

with Child-Pugh A cirrhosis and early-stage tumors,
treatment with PEI has been shown to result in S-year
survival rates of 47%-53%."""'"" The major limitation
of PEI is the high local recurrence rate, which may
reach 43% in lesions exceeding 3 cm."* Another chemical
ablation technique, percutaneous acetic acid injection
(PAI), has not offered substantial advantages to PEI
except for cost, 1> 136:143

RFA has been the most widely assessed alternative to
PEI for local ablation of HCC. The energy generated by
RFA induces coagulative necrosis of the tumor producing
a safety ring in the peri-tumoral tissue, which might elim-
inate small-undetected satellites. Considering the reported
data, the best results obtained in series of HCC patients
treated by RFA provide S-year survival rates of 40%-
70%," %' and  even beyond in highly selected
candidates.'>'*® Consistent with previous studies, RFA
requires fewer treatment sessions to achieve comparable
anti-tumoral effects. Both PEI and RFA achieve complete
necrosis of almost 100% in tumors smaller than 2 cm,
but the effectiveness of PEI falls in larger tumors, in which
RFA can still be highly effective. Effectiveness of RFA di-
minishes in larger lesions, and RFA is not recommended
for tumors larger than 5 cm.” Three independent meta-
analyses of RCTs, have confirmed that treatment with
RFA offers a survival benefit as compared with PEI in tu-
mors larger than 2 cm.'” ' Another recent meta-
analysis showed RFA to be superior to PEl in the treatment
of small HCC with respect to overall survival, 1, 2, and 3
years survival rates, 1, 2, and 3 cancer-free survival rates,
and tumor response.lso

In expert hands RFA is generally a safe technique,
however, side-effects are more frequent after RFA than af-
ter other approaches. Major complications are more com-
mon with RFA (4%; 95% CI, 1.8-6.4%) than with PEI
(2.7%; 95% CI, 0.4-5.1%)."">'* Some tumor locations
(subcapsular, vicinity of major blood vessels or biliary
tree, near to bowel or heart) should be avoided.'*” Contrast
enhanced US may be used to guide RFA'*" for better accu-
racy and precision.

An open question is whether RFA can compete with sur-
gical resection as a first-line treatment for patients with
small, solitary HCC."® Two RCTs have been reported
with opposite results. Whilst the first one did not identify
outcome differences, the second trial suggested a survival
advantage for surgical resection.'”*%”

Novel thermal and non-thermal techniques for tumor
ablation—including microwave ablation, irreversible elec-
troporation, and light-activated drug therapy—seem to
have potential to overcome the limitations of RFA and war-
rant further clinical investigation. “Ina study from India,
a new interstitial antenna operating at a frequency of
2.45 GHz for the treatment of HCC using microwave abla-
tion has been found useful.'*®

151,152
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Consensus Statements

49. Local ablation with radio frequency ablation (RFA) or
percutaneous ethanol injection (PEI) is considered the
standard of care for patients with BCLC stage 0-A tumors
not suitable for surgery. (Evidence-1a, Grade-A)

50. The number and diameter of lesions treated by local abla-
tion should not exceed 5 and 5 cm, respectively. (Evi-
dence-2b, Grade-B)

51. RFA and PEI are having similar efficacy in lesions
=2.0 cm and RFA provides better local control and over-
all survival in HCCs >2 cm. (Evidence-1a, Grade-A)

52. Percutaneous acetic acid injection could be a cost-effec-
tive substitute for PEI. (Evidence-5, Grade-D)

ROLE OF TRANS-CATHETER THERAPIES IN
HEPATOCELLULAR CARCINOMA (HCC)

Due to the lack of screening programs in the country, the
majority of HCC patients are diagnosed at an advanced
stage of the disease, thus curative treatment remains a chal-
lenge. Palliative therapy forms the mainstay of treatment
for this group of patients.'”” A variety of percutaneous
trans-catheter interventional techniques may be used for
loco-regional palliation.l(’() HCC is a hypervascular tumor
and derives its blood supply from the hepatic artery. This
fact is used by these trans-catheter therapies for delivery
of chemotherapeutic drugs, embolic particles, or radioac-
tive materials into arterial vessels nourishing the tumor
to induce tumor necrosis and apoptosis.ss‘”’8

The only trans-catheter option that has shown survival
benefit is the transarterial chemoembolisation
(TACE).'°"'®* TACE is considered as the primary
therapeutic option for unresectable HCC of BCLC stage
B.'%® This procedure combines selective intra-arterial deliv-
ery of the chemotherapeutic agents followed by embolic
particles in the same feeding artery resulting in temporary
embolization. TACE produces ischemic necrosis as well as
a sustained cytotoxic effect on the tumor. TACE is
commonly associated with a characteristic post emboliza-
tion syndrome characterized by ischemic hepatitis which
may progress to liver failure in those with underlying
poor functioning liver reserve, hence patient selection is vi-
tal. TACE offers a reasonable palliative therapy for HCC
and has been shown by randomized controlled trials to
be efficacious in the palliative setting.l(’ﬁ"165

TACE is indicated in patients of HCC of BCLC stage B
(i.e., multinodular tumor with Child-Pugh A or B, perfor-
mance status 0, and with no vascular invasion or extra-
hepatic spread) who have tumor burden <50% of liver vol-
ume and have adequate bone marrow function. TACE may
also be offered to patients with inoperable small tumors
(BCLC stage A), which are not amenable for local ablation
due to technical limitations. TACE is also used as a neoad-
juvant therapy or as a means of downstaging a patient’s
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condition before liver transplantation, but whether these
approaches provide a survival benefit is unclear.”'

TACE is contra-indicated in the absence of a proper por-
tal flow, as in portal vein thrombosis, because it may lead to
an extensive necrosis of the treated area as all the blood
supply to that area will be blocked. There is controversy
in the benefits of super selective TACE in the presence of
segmental non-tumoral portal vein thrombosis, but the
presence of portal vein thrombosis has been constantly
correlated to a worse outcome.”'®* TACE is also contra-
indicated in patients with extra-hepatic metastases, PST
>2, contra-indications to contrast agents, and pregnancy.
Performing TACE in patients with deteriorated liver func-
tion may lead to severe complications and death due to
liver failure.’*'*”'°® HCC having extra-hepatic collateral
supply requires additional chemoembolization through
the collateral to enhance the efficacy of TACE failing which
an alternative loco-regional therapy of percutaneous abla-
tion may be resorted to.'®’

There is no available evidence regarding the choice of
chemotherapeutic agent, dosage, dilution and the rate of
injection."” Doxorubicin, mitomycin and cisplatin are
the common chemotherapeutic drugs used alone or in
combination. There is evidence to show some benefit
with combination of chemotherapeutic agents however
further study is warranted. The optimal re-treatment strat-
egy remains unknown. More intense regimes of repeating
TACE every 2 months has been shown to induce liver fail-
ure in high proportion of cases.'”’

More than 50% of patients have an objective response, as
shown by extensive tumor necrosis, which translates into
improved survival. Two meta-analyses of pooled data
from the most relevant randomized controlled trials
concluded that TACE improves survival in these pa-
tients."”"'”? The initial tumor size is an independent
predictor of survival.'”® A recent Cochrane meta-analysis
has challenged the efficacy of TACE. However, due to
numerous biases, the impact of this result has been dimin-
ished.'””

The ideal TACE scheme should allow maximum and
sustained intra-tumoral concentration of the chemothera-
peutic agent with minimal systemic exposure, along with
calibrated tumor vessel obstruction.’>> TACE-DEB uses
drug eluding beads as the chemotherapeutic agent.
Embolic microspheres have the ability to sequester chemo-
therapeutic agents and release them in a controlled mode
over a one-week period. This strategy has been shown to in-
crease the local concentration of the drug with negligible
systemic toxicity.lss‘175 A randomized phase II study
comparing TACE and TACE-DEB reported a significant
reduction in liver toxicity and drug-related adverse events
for the latter arm, associated with a non-significant trend
of better anti-tumoral effect.'’® Patients with more
advanced disease (Child-Pugh B, PST 1, and bilobar or
recurrent disease), demonstrated a significantly better local
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response and survival. Improved local response and fewer
treatment sessions are required with the use of TACE-
DEB in comparison to conventional TACE and further ev-
idence is still evolving.]77’l79 The predicted lower side
effects with DEB-TACE with less hospitalization have
not translated to overall reduction in costs.'*’

Bland trans-arterial embolization (TAE), without the
use of chemotherapeutic agents, is also an effective treat-
ment of HCC. A meta-analysis of nine randomized
controlled trials confirmed that TACE improves survival;
but a meta-analysis of TACE versus TAE alone (3 RCTs,
412 patients) demonstrated no survival difference.'®'
However, in another study it was found that compared
to TAE, TACE significantly prolonged progression free
survival and time to progression, but not overall sur-
vival."®* Thus though TAE is efficacious but the outcome
with TACE is better. Hence bland TAE is not advised
currently.

Many patients of HCC have associated portal vein
thrombosis, making them unsuitable for TACE, depend-
ing upon the level and severity of thrombosis. Such pa-
tients can be offered internal radioisotope therapy to
prolong their survival and improve the quality of
life."® The aim of radioisotope therapy is to deliver
the radioisotope to the hepatic tumor, where it must
reside for a period sufficient to deliver the scheduled
dose of radiation. At the same time the amount deliv-
ered to the normal liver parenchyma and other organs
should be as low as possible. A variety of radioisotopes,
such as lodine-131, Yttrium-90, Rhenium-188, Holmi-
um-166 etc. can be used for this purpose and targeting
of the therapeutic agent to the tumor may be achieved
by 1) direct intra-tumour implantation of the radioiso-
tope, 2) parenteral injection of radiolabelled antibodies
specific to HCC antigens (radioimmunotherapy) or, 3)
injecting the radioisotope through the hepatic artery
directly into the tumor or trans-arterial radioisotope
therapy (TART).'® In a multicenter trial from India,
TART was found to be a safe, effective, and promising
therapeutic option in patients with inoperable HCC.'®*
However, the availability of Rhennium is a constraint
here. Due to logistic limitations and radiation exposure,
Yttrium-90 microspheres  (Y90) microspheres are
currently in use. Y90 is delivered according to the tumor
burden at the lobar artery level for distribution to hepat-
ic tumors. The procedure precludes mandatory evalua-
tion of the shunt fraction and mesenteric vascular
anatomy to prevent radiation induced pneumonitis,
gastric ulcers, pancreatitis etc. This may exclude a signif-
icant number of patients and also add to the cost. TART
has shown comparable efficacy in terms of local
response, time to progression and superiority in terms
of downstaging tumors when compared to
TACE."®>"®® Due to the availability of an efficacious
modality of TACE and the high cost of TART, the

current role for TART is limited in India. An
important indication of the use of TART is in patients
of HCC with portal vein thrombosis, where the use of
TACE can result in significant side effects. Such
patients can be offered TART to prolong their survival
and improve the quality of life (167). Patients with
Child-Pugh A disease, regardless of portal vein
thrombosis, have derived maximum benefit, whereas
those with Child-Pugh B and portal vein thrombosis
have had poor outcomes.'®°
Consensus Statements

53. TACE is indicated in patients of HCC of BCLC stage B
(i.e., multinodular tumor with Child-Pugh A or B, per-
formance status 0, and with no vascular invasion or
extra-bepatic spread) who have tumor burden <50% of
liver volume and have adequate bone marrow function.
(Evidence-1a, Grade-A)

54. TACE may also be considered:

o for patients of BCLC stage A, in whom local ablation has
technical limitations
o for downsizing patients for resection or transplantation
(Evidence-2b, Grade-B)
5S5. TACE is contra-indicated in patients with:
e Advanced liver disease: Child class C,

Main portal vein thrombosis (PVT)

Extra-hepatic metastases

Hepatofugal blood flow

Performance status stage >2*

Contra-indications to contrast agents

Pregnancy (Evidence-1a, Grade-A)

56. Trans-arterial embolization (TAE) is efficacious but the
outcome with TACE is better. Hence bland TAE is not
recommended currently. (Evidence-1a, Grade-A)

57. TACE using drug eluting (DE) beads has comparable
local response to lipiodol TACE and has less systemic
side effects. Further evidence for long term survival
and cost benefit is still emerging. TACE with DE beads
may be preferred in select patients. (Evidence-2b,
Grade-B)

58. Trans-arterial radioisotope therapy (TART) with Yt-
trium 90 may be considered in select patients of advanced
HCC with portal vein thrombosis and good liver function
(Child A). (Evidence-2b, Grade-B)

*Note: Performance Status:

World Health Organization Performance Status stages:

Stage 0: Fully active, normal life, no symptoms.

Stage 1: Minor symptoms, able to do light activity.

Stage 2: Ambulatory and capable of all self-care but unable
to carry out any work activities. Up and about more than 50%
of waking hours.

Stage 3: Capable of only limited self-care, confined to bed
or chair more than 50% of waking hours.

Stage 4: Cannot carry on any self-care. Totally confined to
bed or chair.
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ROLE OF MEDICAL THERAPY IN
HEPATOCELLULAR CARCINOMA (HCC)

Knowledge of molecular events that govern tumor progres-
sion and dissemination has allowed the development of
targeted treatments that aim to abrogate these disrupted
pathways. Several monoclonal antibodies (Mabs) and
small molecules (nibs) are currently being evaluated in clin-
ical trials. The only drug with proven survival benefit is
Sorafenib.'®”'*® This agent, which is administered orally,
is a multikinase inhibitor that blocks Raf signaling and
VEGF, PDGF, and c-Kit. It has antiproliferative and
antiangiogenic activity and delays tumor progression.55

A randomized controlled double blind trial,"®” reported
a 37% increase in overall survival (equivalent to a gain of
2-3 months of life), as compared with placebo, in patients
with advanced HCC and compensated cirrhosis. Similar
findings were replicated in another randomized controlled
trial among Asian patients.188 However, there were major
differences in the etiology of the HCC in the Asian trial
and the overall survival in the Sorafenib arm was lower
in the Asian trial. Rash on the hands and feet, diarrhea,
and fatigue are the most commonly reported side effects
of Sorafenib.’ Safety data of Sorafenib has been repro-
duced in a large phase 4 study of more than 3000 patients
from 39 countries.'® These results have established Sora-
fenib as the standard of care for HCC of BCLC stage
C. 83155190191 Thiq has also paved the way for evaluation
of combination or sequential strategies to improve the
effectiveness of Sorafenib as single etgent55 and many
such trials are underway. Pending reports from these
studies, the combination of Sorafenib with transplanta-
tion or resection, either sequential or concomitant, cannot
be recommended currently, outside clinical trials. Sorafe-
nib can be given for residual/recurrent disease after sur-
gery/transplant/TACE/RFA. Presently there is no
evidence that combination Sorafenib with other cytotoxic
agents or targeted agents or hormonal therapy is superior
to Sorafenib alone. In case of progression or intolerance to
Sorafenib, best supportive care is preferred or patients
should be included in clinical trials.

The use of systemic chemotherapy has not been found
to be effective in management of HCC in randomized
controlled trials. Two phase II studies from India have eval-
uated the role of cytotoxic chemotherapy in HCC. Parikh
et al found that a regimen containing gemcitabine and
cisplatin in patients with advanced HCC was well tolerated
in a phase II study.'”” Subsequently Pande et al reported a
partial response rate in 25%, and stable disease in an addi-
tional 50% to three or more cycles of chemotherapy with
gemcitabine and cisplatin, with a median overall survival
of 7.5 months (95% confidence interval, 4.5-10.5) and
acceptable toxicity profile from their retrospective study
of 24 patients of HCC."”? Till we have more randomized
trials showing distinct benefit, the use of systemic chemo-

S16

KUMAR ET AL

therapy in management of HCC is not recommended
outside of clinical trials. Similarly the use of systemic cyto-
toxic chemotherapy, immunotherapy, or hormonal ther-
apy (such as tamoxifen, anti-androgens, somatostatin
analogs) are not recommended for the clinical manage-
ment of HCC, either alone or in combination or as adju-
vant or neoadjuvant therapies.'”’ Given the current
evidence, Sorafenib should be included in the comparator
arm.

In a small Indian study treatment of advanced HCC
with high dose vitamin K produced objective response in
17% patients with improved survival in patients achieving
objective response; however, it did not affect the overall
survival."”* Larger trials showing good response is needed
before high dose vitamin K can be recommended for clin-
ical use.

Consensus Statements

59. Targeted molecular therapy with Sorafenib is indicated
in patients of HCC of BCLC stage C. (Evidence-1b,
Grade-A)

60. The combination of Sorafenib with transplantation or
resection, either sequential or concomitant, cannot be
recommended outside clinical trials, however, Sorafenib
can be given for residual/recurrent disease after sur-
gery/transplant/TACE/RFA. (Evidence-3b, Grade-C)

61. There is no evidence that combination Sorafenib with
other cytotoxic agents or targeted agents or hormonal
therapy is superior to Sorafenib alone. (Evidence-4,
Grade-C)

62. In case of progression or intolerance to Sorafenib, best
supportive care is preferred or patients should be
included in clinical trials. (Evidence-1b, Grade-A)

63. Use of systemic cytotoxic chemotherapy, immunotherapy,
or hormonal therapy (such as tamoxifen, anti-androgens,
somatostatin analogs) are not recommended for the clin-
ical management of HCC, either alone or in combination
or as adjuvant or neoadjuvant therapies. (Evidence-1b,
Grade-A)

ROLE OF EXTERNAL BEAM RADIATION
THERAPY IN MANAGEMENT OF
HEPATOCELLULAR CARCINOMA (HCC)

Better understanding of partial liver tolerance of radiation
therapy and technological advances have improved our
ability to deliver tumoricidal doses of radiation safely to
HCCs, and have led to a resurgence of interest in
curative-intent treatment of HCC using radiation ther-
apy.'”” Promising clinical data from multiple studies sug-
gest that HCCs are indeed radiosensitive. Sustained local
control rates ranging from 71% to 100% have been reported
following 30-90 Gy delivered over 1-8 weeks.' > %7 It is
suggested that doses greater than 75 Gy results in more
durable in-field local control than lower doses.'”” Three-
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dimensional conformal radiotherapy makes it possible to
direct high-dose radiation to HCC with sparing of the sur-
rounding non-tumoral liver parenchyma and represents a
promising powerful technique which needs further valida-
tion."”” Improved understanding of partial liver radiation
therapy tolerance and better radiation therapy planning
and delivery have advanced the ability to escalate radiation
dose to unresectable HCCs without causing undue
toxicity. 199

In an Indian study by Dhir et al'*® 27 patients with HCC
were treated by sequential methotrexate (75 mg/m?®) and 5-
fluorouracil (5-FU) (750 mg/m?) on day 1 followed on days
8-36 by external beam radiotherapy (total dose 30 cGy).
The overall response to the treatment was 26%. More than
a 50% reduction in serum AFP level was noted in 67% pa-
tients. Seventy-one percent of patients had palliation of
pain following therapy. The median survival of responders
was 11 months and of non-responders, 2 months.'”®

However, till more trials are available, radiation therapy
cannot be recommended for management of HCC outside
of clinical trials.

Consensus Statements

64. External beam radiation therapy is a promising tool in
management of some unresectable HCC. (Evidence-2b,
Grade-B)

65. Clinical trials using radiation therapy either alone or in
combination with other modalities should be undertaken
to better evaluate its effectiveness, however, use of radia-
tion therapy cannot be recommended outside of clinical
trials. (Evidence-S, Grade-D)

TREATMENT RESPONSE EVALUATION AND
FOLLOW-UP IN HEPATOCELLULAR
CARCINOMA (HCC)

The most important parameter for any cancer treatment
response evaluation is overall survival. Nonetheless, tu-
mor response and time to progression have been consid-
ered pivotal for surrogate assessment of efficacy. HCC
tumor response was initially measured according to the
Response Evaluation Criteria in Solid Tumors (RECIST)
guidelines.mg) These criteria were designed primarily for
evaluation of cytotoxic agents. They did not address mea-
sures of antitumor activity other than tumor shrinkage.
Most HCC treatments cause tumor necrosis and/or
reduce its vascularity. Tumor size shrinkage may not be
there in spite of response. Hence, to assess viable tumor
contrast uptake in arterial phase has to be assessed using
dynamic CT or MRI studies. Consequently, a modifica-
tion of the RECIST criteria has been adopted.zoo This
proposal is based on the fact that diameter of the target
lesions with viable tumor should guide all measurements.
Thus the Task-Force recommended that the treatment
response evaluation should be done using dynamic CT

or MRI studies and modified-RECIST criteria should be
used to assess response.

The timing of initial treatment response evaluation
should depend on treatment: Following resection, ablation
or TACE the initial response evaluation should be done at
4 weeks. The initial response evaluation following liver
transplantation should be done at 3 months.

Further follow-up of patients who underwent resection
or RFA should consist of the clinical evaluation of liver
decompensation and the early detection of recurrence by
dynamic CT or MRI studies every 3 months the first 2 years
and surveillance every 6 months later on.'”” Patients with
recurrence following radical therapies may still be candi-
dates for curative therapies.

The risk of tumor recurrence after liver transplantation
for HCC is 8-20%."**?°! HCC recurrence is usually seen
within the first 2 years after liver transplantation, and is
associated with a median survival of less than 1 year
from the time of diagnosis.””” The adoption of post-
transplant surveillance criteria has led to the detection of
early recurrence, with a possibility of cure with ablation
therapies in up to a third of cases.'”**” Following the
initial response assessment at 3 months, the surveillance
for recurrence should be done every 6 months.

The follow-up of patients with more advanced stages of
HCC who were treated with TACE or systemic agents (e.g.
Sorafenib) should be done every 2 months by clinical evalu-
ation for signs of liver decompensation and for tumor pro-
gression by dynamic CT or MRI to guide therapy decisions.

Serum tumor markers (such as AFP levels or des-
gamma-carboxy prothrombin [DCP]) may be helpful for
treatment response evaluation or follow-up when the level
was high at diagnosis, and the level decreased after treat-
ment but rises again especially in none or difficult to mea-
sure lesions.””* *"° However tumor markers cannot replace
imaging modalities.

Consensus Statements

66. The treatment response evaluation should be done by dy-
namic CT or MRI studies using the modified-RECIST
(modified-Response Evaluation Criteria in Solid Tu-
mors) criteria. (Evidence-1b, Grade-A)

67. The timing of initial treatment response evaluation
should depend on treatment used as follows:

o Resection—4 weeks

o Liver transplantation—3 months

o Percutaneous ablation—4 weeks

o TACE—4 weeks (Evidence-2b, Grade-B)

68. The follow-up of patients who underwent curative treat-
ments should consist of clinical evaluation for liver
decompensation and the early detection of recurrence
by dynamic CT or MRI studies every 3 months for the
first 2 years and routine surveillance every 6 months
thereafter. (Evidence-1b, Grade-A)
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69. In case of tumor recurrence after curative treatments, re-
assesses the patient using the BCLC staging system and re-
treat accordingly. (Evidence-1b, Grade-A)

70. The follow-up of patients who underwent palliative treat-
ments should consist of clinical evaluation for liver
decompensation and dynamic CT or MRI for tumor pro-
gression every 3 months to guide therapy decisions. (Evi-
dence-1b, Grade-A)

71. Serum tumor markers (such as alpha-fetoprotein levels
or des-gamma-carboxy prothrombin [DCP]) may be
belpful for treatment response evaluation or follow-up
when:

o The level was bigh at diagnosis, and
o The level decreased after treatment but rises again espe-
cially in none or difficult to measure lesions.

However tumor markers cannot replace imaging modal-
ities. (Evidence-3b, Grade-C).

ROLE OF SUPPORTIVE CARE FOR ADVANCED
HEPATOCELLULAR CARCINOMA (HCC)

The prognosis for BCLC stage D patients is dismal, with an
expected survival of less than 3 months. 193 These patients
should receive palliative support including management of
symptoms, nutrition and psychological support.

Pain in terminal HCC may be difficult to manage.
Opioid analgesia should be used for pain management in
terminal stage HCC. The opioids that can be safely used
in cirrhotic patients with HCC are morphine, hydromor-
phone, methadone, levorphanol, buprenorphine and fen-
tamyl.207 However, a recent systematic review of RCTs of
opioids for cancer pain showed fair evidence for the efficacy
of transdermal fentanyl and poor evidence for morphine,
tramadol, oxycodone, methadone, and codeine.””® Radio-
therapy can be used to alleviate pain in patients with
bone metastasis””’ and relieve of symptoms from pulmo-
nary”'” or lymph node metastases.”"

Nutritional status assessment is important for identi-
fying the risk of deteriorating quality of life or functional
status, in patients with HCC.”"” The current data do not
compellingly justify the routine use of parenteral nutrition,
enteral nutrition, or oral nutritional supplements in these
patients,2 ¥ however, in individual cases, dietary counseling
and artificial nutrition can slow down nutritional depriva-
tion, avoid dehydration and improve the quality of life.

Psychological, social and spiritual factors may exacer-
bate physical suffering. For instance, depression amplifies
pain and other somatic symptoms.”'* When physical, psy-
chological, and spiritual sources of distress are inseparably
intermixed causing “total pain syndrome”, a fully inte-
grated clinical approach that addresses the multiple di-
mensions of suffering is required.”’” Management of
psychosocial and spiritual issues should be a part of the
care of terminal HCC patients.
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Gastrointestinal hemorrhage in patients with HCC is
common and a major contributor to mortality. These pa-
tients tend to have a very poor prognosis. There may be a
role of transhepatic arterioembolization in the manage-
ment of gastrointestinal bleed in such patients.216

Tumor rupture is another life threatening complication of
HCC. On multivariate logistic regression analysis, underlying
diseases of hypertension and liver cirrhosis, tumor size >5 cm,
vascular thrombus and extra-hepatic invasion were predictive
for spontaneous rupture of HCC?'” while serum bilirubin
level, shock on hospital admission, and pre-rupture disease
state were important prognostic factors to predict survival
in the acute phase following rupture.Zl(8 TAE is effective in
controlling bleeding from ruptured HCC in the acute phase.
For definitive treatment, staged liver resection after attaining
hemostasis is better than 1-stage emergency liver resection.
Laparoscopy and laparoscopic ultrasonography may
decrease unnecessary exploratory laparotomy, thus
increasing the resection rate of previously ruptured HCC.
Prolonged survival can be achieved in select patients with
definitive treatment. It is still uncertain whether the long-
term outcome of liver resection is the same for HCC with
and without rupture when patients with the same tumor
stage and liver functional state are compared.”"®

Consensus Statements

72. Patients with BCLC stage D bave a poor survival and
should receive palliative support including management
of pain, nutrition and psychological support. (Evidence-
1b, Grade-A)

73. Opioid analgesia should be used for pain management in
terminal stage HCC. (Evidence-1a, Grade-A)

74. Radiotherapy can be used to alleviate pain in patients
with bone metastasis and relieve of symptoms from pul-
monary or lymph node metastases. (Evidence-3b,
Grade-C)

75. Routine artificial nutrition is not justified in patients in
the terminal stage HCC, however, in individual cases, di-
etary counseling and artificial nutrition can slow down
nutritional deprivation, avoid debydration and improve
the quality of life. (Evidence-3b, Grade-C)

76. Management of psychosocial and spiritual issues
should be a part of the care of terminal HCC patients.
(Evidence-5, Grade-D)

77. TAE is effective in controlling bleeding from ruptured
HCC. (Evidence-2b, Grade-B)

INDIAN NATIONAL ASSOCIATION FOR STUDY
OF THE LIVER (INASL)’S ROLE IN ONGOING
AND FUTURE RESEARCH ON
HEPATOCELLULAR CARCINOMA (HCC) IN
INDIA

Cancer is a rapidly fatal disease. The time taken for any
new discovery of therapeutic option in laboratory to its

© 2014, INASL



JOURNAL OF CLINICAL AND EXPERIMENTAL HEPATOLOGY

clinical application in patients of cancer needs to be as
short as possible; only then the newer patients of HCC
can hope to live longer than the previous pool of HCC pa-
tients. In India, a lot of exciting basic research work in
HCC is already going on ranging from chemoprevention,
to genetic aspects to development of newer drugs. For
example, studies are on way on the molecular mecha-
nisms involved in the chemoprevention of HCC and
have found that dietary supplementation of silymarin
can be associated with decreased cell proliferation,
increased apoptosis, and activation of detoxification sys-
tem in rat model of HCC.”"” In another Indian study, ev-
idence of an increased population of Treg has been found
not only in the peripheral blood but also in tumor micro-
environment of HCC patients, suggesting association of
enhanced Treg activity with poor immune responses to
tumor antigens, thus paving way for a future significant
role of immunotherapeutic approaches in treatment of
HCC.”” In another study over expression of endothelial
cell marker CD34 has been found in HCC thus suggest-
ing antiangiogenic therapy for these patients.221 The
oxidation of plasma proteins, especially HSA, has been
shown to enhance oxidative stress in HCC patients222
suggesting a role for anti-oxidative therapies. A novel
propofol-linoleic acid-loaded escheriosomal formulation
has been found active against murine HCC?*® thus open-
ing a newer therapeutic approach for HCC. These basic
research endeavors in India need to be encouraged further
and a greater cooperation and crosstalk needs to be estab-
lished among all basic researchers on HCC so that India
leads the way in liver cancer research in the world. INASL
can form a platform of cooperation for the basic re-
searchers of HCC in India.

The second major role of INASL is in creating a registry
or database of patients of HCC across the country. This
database will not only serve to characterize the clinical
and etiological profile of HCC in India, it will also help
in generating data on temporal trends of epidemiology
of HCC in India. It will also be able to highlight the differ-
ences in profile of HCC patients in India as compared to
other regions of the world and thus help us in focusing
our research efforts to the unexplored aspects of HCC spe-
cific to India.

The third important role of INASL is in coordinating
multi-centric clinical trials on HCC in India. India urgently
needs clinical trials on various aspects of HCC which are
specific for India. For example, we need trials on cheaper
alternatives to Sorafenib which can be afforded by majority
of Indian HCC population in whom Sorafenib cannot be
used due to prohibitive costs. Similarly, trials on needed
on percutaneous ablation therapies which are much
cheaper than RFA. We also need to explore the most
cost-effective surveillance modality for HCC which can be
used in the huge population of chronic liver disease in
India.

CONCLUSIONS

These are the first clinical practice guidelines generated by
INASL on the diagnosis and management of HCC in India.
These guidelines are evidence based and are aimed at
providing the best possible care to the patients of HCC
in India according to the current evidence. They will also
ensure a uniformity of diagnostic and treatment ap-
proaches of HCC in the entire country and will also serve
as framework for future research on HCC in India. As
more evidence is generated, especially from India, in next
3-4 years, these guidelines will need to be updated and
revised.
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