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Surveillance for hepatocellular carcinoma in a mixed-
aetiology UK cohort with cirrhosis: does o-fetoprotein

still have a role?
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Mortality from hepatocellular carcinoma (HCC) in people with
cirrhosis is increasing whereas mortality from other causes is
declining. Surveillance appears to reduce mortality but the
optimal strategy is uncertain. Current guidelines differ by
recommending ultrasonography alone or with o-fetoprotein
(0.FP). Records in three UK hospitals were analysed from
2006 to 2011. Of 111 HCC cases identified, 24 (47.1%) of
those eligible were under surveillance: 21 (87.5%) were under
combined ultrasonography-oFP, 2 (8.3%) ultrasonography-
only and 1 (4.2%) o.FP-only surveillance. o.FP was elevated

in 19 (86.4%), and oFP alone triggered a confirmatory

study in 11 (9.9%) overall and 7 (29.1%) under surveillance.
Surveillance, but not o.FP, correlated with smaller tumours.
Survival did not differ significantly between groups. Given
that oFP use is associated with identifying smaller HCCs and
that several diagnoses would have been delayed without o.FP
in this real-life cohort, these data support ongoing oFP use.
However, further work is necessary with regard to whether
o.FP translates into improved clinical outcome and overall cost
effects. In our area, stopping o.FP use would also represent a
significant change in practice.
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Introduction

Hepatocellular carcinoma (HCC) is the sixth most common
cancer and the third most common cause of cancer-related
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death worldwide' and its incidence is continuing to rise.’
Cirrhosis is an established major risk factor for developing
HCC, with HCC-associated mortality increasing in this
population whereas mortality from other causes is declining.’
The overall prognosis for patients diagnosed with HCC is poor
with an expected five-year survival rate of less than 5% across
all patients.*

The use of surveillance programmes based on liver
ultrasonography and measurement of serum o.-fetoprotein
(oFP) is associated with identification of HCC at a smaller size
and at an earlier clinical stage.>® Early stage HCC has a wider
range of therapeutic options and is potentially curable, whereas
late-stage disease is not.” In addition, early stage disease is
associated with a greatly improved five-year survival rate of
up to 70%." The use of ultrasonography and o.FP surveillance
has been associated with decreased HCC-related mortality and
longer survival among populations with chronic hepatitis B,
some of whom had cirrhosis;*’ studies of other at-risk groups
are lacking.

Previously, a combination of ultrasonography and a.FP-based
surveillance has been recommended in groups at high risk
of HCC. There has been a move away from o.FP use towards
ultrasonography alone on the basis that «FP measurement
has insufficient sensitivity and specificity and is poorly cost
effective.”'’ However, ultrasonography’s sensitivity and
specificity for the identification of HCCs <20 mm in size
are reduced." Currently, the guidelines of the European
Association for the Study of the Liver (EASL) and the American
Association for the Study of Liver Diseases (AASLD) suggest
surveillance based on ultrasonography alone, whereas British
and Japanese guidelines continue to recommend surveillance
based on the combination of o.FP and ultrasonography.'”"

Existing British guidelines were published in 2003 and
so predate EASL (2012) and AASLD (2011) guidelines by
several years. It is possible that, when British guidelines are
updated, they may be altered to reflect the changes in approach
recommended by others. However, recently there has been
areturn to the support of oFP use in real-life surveillance
programmes.”" This multicentre retrospective analysis
aimed to assess the role of HCC surveillance, with particular
reference to oFP, in British patients at elevated risk for HCC in
real-life clinical practice.
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Patients and methods

Details of cases of HCC were retrospectively collected from
the records of three British hospitals. Data were collected for
a six-year period from two district general hospitals (Royal
Berkshire Hospital, Reading and Wycombe Hospital, High
Wycombe, 20062011 inclusive) and a four-year period from
a tertiary referral centre (John Radcliffe Hospital, 2008—2011
inclusive). Together the hospitals serve a population of
approximately 1,500,000 people. A shorter study period was
used for the tertiary centre because of incomplete availability
of biochemical data before 2008. Cases were identified through
the records of multidisciplinary meetings and clinical coding.
Cases for which a diagnosis of HCC had been made on biopsy;,
imaging criteria or both were included. Data were obtained
from hospital and general practitioner records.

Patient demographics, the presence of pre-established
liver disease and participation in a HCC surveillance
programme were recorded. In those undergoing surveillance,
the surveillance modality was recorded: ultrasonography,
combined ultrasonography—oFP or o.FP alone. The assessment
used to confirm HCC and its trigger, serum o.FP levels at
diagnosis and maximum HCC diameter, were also recorded.
Date of diagnosis confirmation and, where available, date of
death or survival to the end of the collection period (July 2013)

were also obtained. Where the sole trigger for requesting a
confirmatory test was an elevated olFP, this was recorded. In all
hospitals, serum oFP was considered elevated when >8 ng/ml.

Statistical analysis was completed with Prism software
(version 5.0b, GraphPad) using linear regression, and a Mann—
Whitney-U test or Fisher’s exact test as appropriate. Statistical
significance was assumed when p<0.05.

Results

The number of cases of HCC identified was 141. After the
exclusion of 30 cases for which the available data were
incomplete, 111 patients were analysed. Results are summarised
in Table 1 and Fig 1.

Of the 111 patients diagnosed with HCC, 91 (82.0%) patients
were men, with a median age of 69 years (range 25-87).
Patients undergoing surveillance were younger than those not
undergoing surveillance (p<0.0001), but no more likely to be of
one gender than the other (p=0.556). Fifty-one (45.9%, 38 men)
patients had an existing diagnosis of chronic liver disease before
the diagnosis of their HCC. Of patients with pre-established
chronic liver disease, 24 (47.1%) were undergoing regular
surveillance for HCC. Of these, 21 (87.5%) were undergoing
combined ultrasonography—oFP, 2 (8.3%) ultrasonography-
only and 1 (4.2%) oFP-only surveillance, respectively.

Table 1. Patient characteristics.

All patients Percentage Non-surveillance Percentage Surveillance Percentage p

Total 111 100 87 78.4 24 21.6 N/A
Men 91 82.0 70 80.5 21 87.5 0.556
Women 20 18.0 17 19.5 3 12.5 0.556
Median age, years (range) 69 (25-87) 74 (25-87) 59 (46-82) <0.0001
Prior liver disease 51 459 27 31.0 24 100.0 <0.0001
Aetiology”
Alcohol 19 37.3 11 39.3 8 333 0.7753
Idiopathic 6 11.8 3 10.7 3 12.5 1
NAFLD 7 13.7 7 25.0 0 0.0 0.0114
HBV 1 20 0 0.0 1 4.2 0.4615
HCV 15 29.4 3 10.7 12 50.0 0.0024
PBC 3 5.9 2 7.1 1 4.2 1
HH 2 3.9 2 7.1 0 0.0 0.4932
oFP measured at diagnosis 104 93.7 80 92.0 24 100.0 0.583
oFP elevated at diagnosis 81 77.9 61 76.3 20 83.3 0.299
Median (range) aFP at 96 (1-735,988) 100 (1-735,988) 76 (2-47,925) 0.389
diagnosis, ng/ml
Median (range) tumour size at 56 (5-229) 70 (5-229) 38.5 (12-70) 0.0007
diagnosis, mm
Median survival, days (range)  258.5 (5-1,820) 217.5(10-1,820) 404 (5-1,393) 0.5482
1-year survival rate 40 of 98 (40.1%) 29 of 78 (37.2%) 11 of 20 (55%) 0.2438

“Some patients had more than one recorded aetiology. The p values are presented comparing non-surveillance with surveillance groups and are in bold where
significant. oFP = o.-fetoprotein; HBV = hepatitis B virus; HCV = hepatitis C virus; HH = hereditary haemochromatosis; NAFLD = non-alcoholic fatty liver disease;

PBC = rimary biliary cirrhosis.
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HCC
retrospectively identified
141 patients

Sufficient data
111 patients

Insufficient data
30 patients

o/FP normal/not done
30 patients (27%)

oFP elevated >8 ng/ml
81 patients (73%)

Not under surveillance
64 patients (79%)

Under surveillance
17 patients (21%)

oFP not sole trigger for
confirmatory test
10 patients (59%)

OFP not sole trigger for
confirmatory test
60 patients (94%)

oFP sole trigger of
confirmatory test
7 patients (41%)

oFP sole trigger of
confirmatory test
4 patients (6%)

11 cases (10%) missed
or delayed without a.FP

Fig 1. Usage of oFP in HCC surveillance and diagnosis. af P = o-fetoprotein;
HCC = hepatocellular carcinoma.

The diagnosis of HCC was confirmed by biopsy in 42 (37.8%),
computed tomography in 43 (38.7%), magnetic resonance
imaging in 25 (22.5%) and ultrasonography combined with
oFP >200 ng/mlin 2 (1.8%). At diagnosis, 0.FP was elevated, ie
>8 ng/ml, in 77 (69.4%), normal in 26 (23.4%) and unmeasured
in 8 (7.2%) patients; the median oFP was 96 ng/ml (range
1-735,988 ng/ml). Of the 22 (19.8%) patients who were
diagnosed in an established surveillance programme using o.FP,
19 (86.4%) showed a rise in o.FP at the point of diagnosis.

When assessing the trigger for confirmatory cross-sectional
imaging or biopsy across all patients, a solely elevated o.FP
prompted further investigation in 11 (9.9%); in those under
surveillance, this number was 7 (29.1%) with no abnormality
detected on concurrent ultrasonography performed within
the preceding three month period. Median o.FP levels in these
patients were 640 ng/ml (range 13—48,425 ng/ml) and 160 ng/
ml (range 13-1,648 ng/ml), respectively. Among those under
surveillance, ultrasonography was suggestive of HCC in 70.9%
of cases and so triggered further investigation irrespective of
oFP.

Tumour size was significantly smaller in those who were
diagnosed as part of a surveillance programme (Fig 2).

© Royal College of Physicians 2015. All rights reserved.
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Fig 2. HCC maximal diameter at diagnosis within and outside surveillance.
HCC=hepatocellular carcinoma; IQR, interquartile range.

Median tumour size was 70 mm (range 5-229 mm) outside
surveillance and 38.5 mm (range within 12—70 mm) within
surveillance (p=0.0007); HCC size data were available for 76
of 111 patients (68.4%). Tumour size did not correlate with
oFP when assessed among all HCCs (R*=0.01994, p=0.2367),
or among cases with an elevated o.FP (R’=0.01316, p=0.4180).
Median tumour size was 36 mm (range 13—160 mm) among
those with a normal oFP and 57 mm (range 5-229 mm)
among those with an elevated oFP (p=0.0559). When
assessing tumour size within the surveillance population,
there was a trend towards those patients whose HCC was
detected only by oFP measurement because they had smaller
tumours, but this was not significant: median 39.5 mm vs
28.5 mm, p=0.1879.

Median tumour size was 46.5 (12—160) mm in surveillance
vs 56.5 (5-229) mm outside (p=0.56); median survival did not
differ significantly: 226 (10-1,393) days vs 259.5 (5-1,820) days.
When the number of potentially curable tumours based on the
Barcelona Clinic Liver Cancer (BCLC) criteria, ie those <3 cm,
was assessed, 5 of 10 with data from the o.FP elevation-alone
group, compared with 15 of 76 from the remainder, measured
<3 ¢cm in maximum diameter (p=0.0481).

Reliable survival data were available for 98 of the 111 patients
identified (88.2%) and were gathered until the end of July
2013. Overall median survival was 258.5 (range 5-1,820)
days with 8 patients still alive at the end of the data collection
period and a one-year survival of 40 out of 98 (40.8%).
Median survival in those who received surveillance of any
form was 404 (range 5-1,393) days and in those who did not
receive surveillance 217.50 (range 10-1,820) days (p=0.5482).
At one year, 11 out of 20 (55%) of the surveillance group
and 29 out of 78 (37.2%) of the non-surveillance group had
survived (p=0.2026). When patients in whom a diagnosis
was triggered by an elevated oFP level were compared with
the remainder, the median survival was 226 and 258.5 days,
respectively (p=0.6041). A survival plot of those under and
those not under surveillance is presented in Fig 3. There
was no significant difference between these groups using
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Fig 3. Survival of newly diagnosed patients within and outside
hepatocellular surveillance programmes.

the Gehan—Breslow—Wilcoxon test (p=0.5562; hazard
ratio=1.044). There was a non-significant trend towards size
being linearly correlated to worsened survival (p=0.0834,
R’=0.0461; see Fig 4). The oFP level did not correlate
significantly with survival (p=0.4417, R’=0.0066).

Discussion

These results show that most cases of HCC diagnosed among
our cohort were in individuals not undergoing regular HCC
surveillance. This was despite almost a third of the patients
with HCC carrying a diagnosis of chronic liver disease

that would have made them eligible for surveillance. The

low proportion of HCCs identified as part of a surveillance
programme is consistent with other studies: 21.6% in our
sample compared with 17% undergoing regular and 38%
undergoing irregular surveillance in the largest published
series,”” which is comparable with the 22% overall surveillance
figure published in another British series.’
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Fig 4. Survival versus HCC size across all patients. HCC = hepatocellular
carcinoma.
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Among our cohort of patients, those undergoing surveillance
were younger. We speculate that clinicians preferentially put
younger patients under surveillance because they were more
likely to be eligible for curative treatment. It appeared that
patients diagnosed with HCC and chronic hepatitis C (HCV)
infection were more likely to be undergoing regular surveillance
and those with non-alcoholic fatty liver disease (NAFLD) were
less likely to be undergoing surveillance. The reason for this
is not clear, but it may reflect a recognition of the elevated risk
of HCC in HCV infection, that follow up may be more regular
for other clinical reasons in HCV patients or that such patients
may be younger; NAFLD patients may tend to be older with less
regular clinical follow up.

In this series, which spanned clinical practice in three different
centres and more than 20 consultant gastroenterologists/
hepatologists, of those under surveillance, 87.5% were receiving
combined a:FP—ultrasonography surveillance. This is consistent
with the older findings that this combination is favoured in the
UK'® and with British guidelines,” but is not consistent with
the approach recommended by the newer international EASL
and AASLD guidelines. We recognise that EASL and AASLD
guidelines were updated only towards the end of our study
period, so their effects on clinicians’ practice may not yet be
apparent.

Importantly, in our real-life series, a total of 7 (29.1%)
cases of HCC would have been likely to have a delay in their
diagnosis if 0FP were not used in their surveillance strategy.
This may be a result of the limitations of ultrasonography in
these patients, including interoperator variability, variable
patient body habitus, challenges in interpreting appearances in
already nodular livers, variable attendance at ultrasonography
and ultrasonography’s reduced sensitivity for smaller lesions."”
The proportion of HCCs identified by ultrasonography in our
surveillance group was 70.9%. This may be compared with
real-life reported sensitivities of ultrasonography in detecting
HCC across all groups of 43.9% in a prospective study of
patients attending a tertiary referral centre," and a pooled
sensitivity of an individual surveillance ultrasonography
of 63% on meta-analysis.”” Our value of 70.9% is not a true
sensitivity because it does not account for HCCs missed by
both ultrasonography and o.FP, and so will be falsely elevated.

Our study shows a non-significant trend towards HCCs
that are diagnosed as a result of .FP elevations alone being
smaller than those detected with ultrasonography + o.FP. We
note that the cut-off aFP used in the hospitals assessed in
this study was relatively low at 8 ng/ml. This contrasts with
higher values of 20 ng/m1*"* and 25 ng/m!’ used in other
major studies, but is closer to a calculated optimum proposed
by Paul et al of 10.7 ng/m1.** If a cut-off of 10.7 ng/ml had
been used, no extra cases of HCC would have been missed
or delayed; one case would have been missed with a cut-off
of 20 ng/ml and two cases in total with 25 ng/ml. The two
studies referenced above that used higher cut-off values
were investigating groups with viral hepatitis, who may have
higher normal values of o.FP.* Current British guidelines do
not define a surveillance o.FP cut-off or a specific assay."? We
show that the use of aFP in surveillance is associated with
identification of HCC at a smaller size in routine British
practice, and this is consistent with preliminary reports from
elsewhere in Britain.’
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We attempted to assess whether o.FP levels correlated with
tumour size but found no strong correlation among our cohort.
In recognition of the fact that up to 20% of HCCs may not
produce oFP,"” we examined whether there was a correlation
between o/FP and size when olFP was elevated, and also found
this to be non-significant (p=0.2367). These findings support
the viewpoint that an elevated oFP should be interpreted as
a trigger for more definitive assessment with cross-sectional
imaging rather than as a staging tool.

As mentioned above, smaller HCCs are generally associated
with improved survival." In our study there was a non-
significant trend in this direction. It is, however, unclear
whether surveillance improves survival. Future trials assessing
this would be difficult to conduct because surveillance of
some form has become the standard of care.! However,
an improvement in survival has been suggested in both
prospective and retrospective studies, both of which used
the combination of o.FP and ultrasonography.*” A recent
report on a prospective study examining a mixed cirrhotic
population in Michigan, USA has reported that real-life
surveillance performance, as assessed by improved sensitivity
without a large decrease in specificity, is improved when a.FP
is used in combination with ultrasonography.” In our real-
life, multi-centre UK study, we have not shown a significant
survival advantage through the use of surveillance with
or without aFP measurement, although there was a trend
towards improved early survival; larger studies are needed.
Our figures for median and one-year survival are comparable
with those reported elsewhere.” We have demonstrated that
o.FP prevents a delay in diagnosis in a significant minority
of patients. Importantly, therapies that improve the survival
of early stage HCCs, such as radiofrequency ablation,
transarterial chemoembolisation and the drug sorafenib,’
have become increasingly available during our study period
and increase the importance of identifying HCCs earlier
in their disease course. In our cohort, tumours were more
likely to be potentially curable based on BCLC criteria in the
o.FP-diagnosed cohort than the remainder.

As well as its benefit on survival being uncertain, a second
concern about the use of aFP in surveillance is the number of
false positives generated. These generate anxiety for patients
and extra cost for healthcare providers. Although this study
was not designed to directly address this issue, at a single
centre (Reading), results of all oFP measurements performed
for outpatient HCC surveillance were reviewed over two
years — 2010—11. Of 499 taken, 45 (9.0%) were >8 ng/ml.
During this period, 22 new cases of HCC were diagnosed,
giving a false-positive rate of 51% for this sub-section of our
study population. Using our local estimated cost per o.FP
assay of £1.50 gives an annual additional cost of £3/patient.
However, the substantially greater excess cost of alFP is in
triggering excess cross-sectional imaging studies. Were these
results to be extrapolated to our population, an estimated
117 excess cross-sectional studies would probably have been
generated, with the associated cost being several hundred
pounds (approximately US$1,000) per scan. Elsewhere, the
estimated cost of using oFP to find one tumour has been
quoted at US$11,000-25,000.% Further work containing
more detailed assessment of the health economic benefits
of earlier detection is necessary to guide cost-directed

© Royal College of Physicians 2015. All rights reserved.

recommendations about continued use of tFP in surveillance
programmes.

Our data suggest that, if «FP measurement were removed
from real-life HCC surveillance programmes, it would
require a change in practice in our locality, and could
result in delays in the diagnosis of a number of HCCs, ie a
reduction in sensitivity; this may affect early survival, the
likelihood of curative treatment being appropriate based on
BCLC criteria. Further work is required to assess the specific
role of FP measurement in real-life cohorts, to increase
surveillance usage, to define an optimal practical oFP cut-off
value should its continued use be recommended, and also to
consider the number and cost of unnecessary cross-sectional
imaging studies triggered by false-positive surveillance tests.
The role of oFP in identifying HCCs earlier, so that patients
may benefit from newer therapies, is unclear. Our work
may be of relevance when UK HCC surveillance guidelines
are reconsidered in British people with mixed-aetiology
cirrhosis. m
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