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IQ1 n search of an evidence base for HCC surveillance: purity or
pragmatism?Q8

Q7 Philip J. Johnson*

Department of Molecular and Clinical Cancer Medicine, Institute of Systems, Molecular and Integrative Biology, University of Liverpool,
Liverpool, United Kingdom

For decades, clinicians faced by a patient with advanced hepa-
tocellular carcinoma (HCC) have felt helpless. The cancer had
developed ‘silently’, causing no symptoms until it had spread
widely or overwhelmed liver function and was no longer
amenable to potentially curative therapy. Despite the recent
‘revolution’ in systemic therapies, leading investigators opined in
2019 that ‘although [new systemic agents] have the potential to
improve outcomes, a survival increase of 2–5 months remains
poor’.1 To clinicians, the obvious answer was to detect the cancer
at a treatable stage by undertaking surveillance of patients
perceived to be at highest risk, namely those with chronic liver
disease at the stage of cirrhosis.

Although the gold standard for evidence is widely agreed to
be the prospective randomised clinical trial (RCT),2 many aspects
of HCC management such as resection or liver transplantation
have been adopted into practice without an RCT because they are
perceived to be of undoubted benefit. RCTs are reserved for in-
terventions such as systemic therapy where there is doubt. But
the definition of ‘doubt’ is not always clear-cut. A great furore
surrounded the usually authoritative Cochrane Review that gave
a downbeat assessment of the importance of direct-acting anti-
viral-induced sustained virologic response (SVR) in patients with
chronic HCV infection, largely because the necessary RCTs had
not been undertaken.3 The clinical community were already
convinced of the benefit and vehemently rejected the Cochrane
Review.4 One authority sees doubt where another does not and
HCC surveillance is another example thereof. Thus, all practice
guidelines5 call for surveillance (6 monthly ultrasound exami-
nation with or without the biomarker alpha-fetoprotein)
implying that, at least in the eyes of the clinical community, an
RCT is not required before it is recommended or, in the case of
Japan, nationally implemented. However, in this issue of the
Journal, Jensen and West,6 like the US National Cancer Institute
(‘based on fair evidence, screening of persons at elevated risk
does not result in a decrease in mortality’) make a cogent case
that there is serious doubt and suggest that surveillance should
only be implemented if there is evidence of benefit based on an
RCT. This editorial concurs with the sentiment but highlights the

multiple practical obstacles that would surround any such trial
and considers alternative more pragmatic strategies.

Thevery fact that clinicalguidelinesall recommendsurveillance,
immediately poses an obstacle to an RCT. Can clinicians (upon
whose opinion most patients rely) really recommend to their pa-
tients, contrary to their national guidelines, entry into a controlled
trial, in which they might not receive surveillance? In Japan, clini-
cianshave lost court cases forhaving failed to effectively implement
surveillance.7 Furthermore, whilst RCTs are widely acknowledged
to be one of the great methodological advances of the last century,
their limitations are increasingly recognised.

In the world of ‘precision medicine’ apparently homogenous
cancers are being extensively sub-categorised, usually on the
basis of molecular characterisation. Nowadays, ‘the gold standard
of randomised confirmatory phase III trials is not always ethical
or feasible when developing drugs for treatment of small cancer
populations’.8 Each molecular variant may require its own trial.
Even at a clinical level the heterogeneity of HCC will result in
multiple smaller sub-groups who may need their own evidence
base. Those who remain at risk of HCC after achievement of SVR
come to mind.

Such limitations are compounded by the fact that RCTs report
a ‘central tendency’ which is difficult to translate into advice to
the individual patient and those within trials may be unrepre-
sentative of the population in whom the trial results will be
implemented. A single trial is unlikely to be generalizable to
different regions. All these limitations would impact on any in-
dividual’s decision or their physician’s recommendation as to
whether to enter a surveillance program.

Can a methodology (i.e. an RCT) that will likely take a decade
to move from conception to practice-changing implementation
really be fit for purpose in the 21st century? A trial conceived
today would emerge into a different world. Chronic viral hepa-
titis and the insensitive ultrasound may be history, cirrhosis may
be reversible and effective systemic therapy may render surgical
resection (and early diagnosis) irrelevant. If NAFLD becomes the
most common liver disease associated with HCC what would a
trial’s entry criteria be? Two randomised surveillance trials were
run in China in the 1980s.9 In the West they were dismissed on
the basis of methodological shortcomings and lack of relevance
to the West. They were of course simply ‘of their time and place’
and one suspects that the same fate would befall any trial started
today for the reasons listed above.

Furthermore, the ‘goal posts’ will likely have moved from
aiming to decrease disease specific mortality to overall
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mortality.10 Over the last 10 years mortality in a surveillance
population is attributable to HCC in about a quarter. Yes, resec-
tion is potentially curative but that cure (however defined) only
occurs in around 20% of cases11 so there would have to be a
dramatic improvement in survival consequent on surveillance to
demonstrate any improvement in overall mortality.

In Japan, a government-funded and well-designed surveil-
lance program which was started in the 1980s, without any
preparatory trial, probably represents the upper limit of what
can be expected from current surveillance strategies.12 Median
survival has increased, decade on decade, from less than 4
months (as it was then in other countries) to more than 4 years.
Yes, lead time bias and new treatments may account for some of
this improvement but surely, not all.13 A, or perhaps the, key
contributor to the success of the program (in stark contrast to the
situation in the West) has been an enthusiastic ‘buy-in’ from the
population. The extent of ‘buy-in’ may be influenced more by
culture than science, an observation consistent with the vacci-
nation program for COVID-19; well-run RCTs that clearly
demonstrate the benefit of an intervention do not necessarily
convince the target population.

As in many areas of screening, interest is currently focussed
on refining ‘risk stratification’ such that some patients under
surveillance, according to current guidelines, may be exempted
on the basis of very low risk, whereas high-risk groups may have
surveillance intensified using more sensitive approaches.14 Re-
sources saved from the former will allow roll out of the latter,
although the theoretical underpinning of such approaches de-
serves careful attention.15

The major refinements to risk assessment have been devel-
oped for patients with HBV-related HCC who represent, we
should remember, the majority of cases worldwide. Early ex-
amples included CU-HCC16 and REACH-B.17 These combined
clinical features and HBV-DNA levels, gave clear risk estimates
and were extensively validated.18 However, HBV-DNA loses
discriminatory function after treatment with nucleoside ana-
logues and may be replaced by quantitative HBsAg and hepatitis
B core-related antigen.19 These original HBV-related surveillance
models had a real link with the biology of the disease they were
being applied in. However, the latest iterations of risk stratifi-
cation scores are not restricted by aetiology. These are statistical
models that comprise a common backbone of age and gender
(which presumably identifies a population at risk)20 to which are
added various clinical parameters as exemplified by ‘PAGE-B’21

[adding platelet count] and aMAP [adding PALBI - platelets, al-
bumin and bilirubin].22 The latter used a wealth of data collected
from multiple sources and was extensively validated. Subsets
which are at minimal risk of HCC and others (a much smaller
fraction) at high risk, are readily identifiable.

As such they will give traditional translational researchers
considerable intellectual indigestion. Whilst in other cancers
precision medicine is being introduced to risk stratification and
screening,Q2 14 none of the above scores were developed on the
basis of any understanding of, or research upon, the biology of
HCC or cirrhosis and all variables in the models have been
available for at least 50 years. There is still much scope for
mechanistically based and biologically plausible approaches, but
perhaps these will be enhanced by a second wave of translational
research based on the vast quantities of newly accessible data
and new analytical (biostatistical and artificial intelligence) ap-
proaches. These will be technologically rather than scientifically

driven, with the aim of answering very specific questions rather
than testing hypotheses.

Many of the issues facing surveillance for HCC are but a
reflection of the issues facing Health Services at the beginning of
the 21st century, brought into sharper focus by the COVID-19
pandemic. What level of evidence is required such that clini-
cians and the public are comfortable to change practice, who
decides where ‘doubt’ and ‘certainty’ lie? At present, the RCT
remains the gold standard. However, as already detailed, several
factors conspire to challenge this position. The ethos of evidence-
based medicine (EBM) is being questioned with suggestions that
it is ‘in crisis’ and should be ‘refocused on providing useable
evidence that can be combined with context and professional
expertise so that individual patients get optimal treatment’.23

The colossal amounts of data that are now available for the
first time, in conjunction with the requisite methodology and the
processing power, are likely to change the balance between RCTs
and more pragmatic approaches.24

The author remains to be convinced that any single RCT could
provide large scale generalizable practice-changing results. A
more practical approach may be to develop consensus around
which patients might be exempted from current surveillance
strategies and accept this approach’s limitations in exchange for
quicker, and more readily available, answers. Q3
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