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Are hepatocellular carcinoma surveillance programs effective at
improving the therapeutic options?
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ABSTRACT

RESUMEN

Aim: to evaluate whether the current surveillance programs
(ultrasonography and alpha-fetoprotein testing every six months)
are successful in detecting patients in the early stages.
Material and methods: the health records of all patients
diagnosed with hepatocellular carcinoma in Donostia Hospital
between 2003 and 2005 were reviewed retrospectively. Eightyfive patients (11 women and 74 men) were included in the study
and demographic data, risk factors and clinical data were obtained. Patients were split into two groups according to whether or
not they had been included in a surveillance program.
Results: seventy per cent of patients of the surveillance group
is diagnosed in early stage opposite to 26.7% of patients in no
surveillance group (p < 0.05). Thirteen patients cannot receive
curative treatment in spite of the diagnosis in early stage (9 in the
surveillance group and 4 in the no surveillance group. The global
sensibility of the surveillance program in our series is 95%.
Conclusions: current hepatocellular carcinoma surveillance
programs, which comprise six-monthly ultrasonography and alpha-fetoprotein tests, are highly sensitive and effective. These programs result in the detection of hepatocellular carcinoma in its
early-stages, when potentially curative treatment may be offered.

Objetivo: determinar si la utilización en nuestro medio del
programa de cribado de HCC establecido –alfa-fetoproteína (AFP)
y ecografia semestral– en pacientes con hepatopatía crónica permite detectar pacientes en estadios precoces de la enfermedad.
Material y métodos: Diseño experimental: estudio retrospectivo. Criterios diagnósticos de HCC: 2 o más técnicas de imagen con lesión hipervascular mayor de 2 cm o 1 técnica de imagen con lesión hipervascular mayor de 2 cm asociado a AFP
mayor de 400 ng/ml. Pacientes: 85 pacientes diagnosticados de
HCC en el Hospital Donostia entre los años 2003 y 2005. Datos
analizados: información demográfica (sexo, edad), factores de
riesgo (alcohol, virus de hepatitis, hemocromatosis, otras enfermedades asociadas), e información clínica (etiología de la hepatopatía, estadio de Child-Pugh, determinación de AFP, hallazgos radiológicos, criterios de resecabilidad, tratamiento recibido,
evolución). Se divide la muestra en dos grupos según hubieran seguido o no un programa de cribado.
Resultados: el 70% de los pacientes del grupo de cribado se
diagnostican en estadio precoz frente al 26,7% del grupo de no
cribado (p < 0,05). Trece pacientes no pueden recibir tratamiento
curativo a pesar del diagnóstico en fase precoz (9 en el grupo de
cribado y 4 en el de no cribado). La sensibilidad global del cribado
en nuestra serie es del 95%.
Conclusiones: en nuestro medio, el programa de cribado de
hepatocarcinoma es eficaz en términos de aplicación de tratamientos curativos.
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INTRODUCTION

Hepatocellular carcinoma (HCC) is the most common
primary malignant tumour of the liver and the fifth most
frequent malignant tumour in the world (third in terms of
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mortality) (1). The incidence in patients with cirrhosis is
3 to 5% and it is the main cause of mortality for this patient group (2). It is more common among men than
women and the incidence increases progressively with
age. There are many risk factors for HCC and they act in
combination, thus encouraging the clinical and genetic
heterogeneous characteristic of this neoplasm. Generally
patients remain asymptomatic until the tumour is in an
advanced stage.
HCC treatment depends on the stage of the tumour, the
degree of liver dysfunction and the clinical characteristics of the tumour (3). Three treatments are currently considered to have curative potential: surgical excision, liver
transplant and percutaneous ablation (4). In order for any
of these treatment options to be feasible, however, the
HCC must be diagnosed at an early stage (up to three
nodules under 3 cm diameter or one nodule under 5 cm)
and fulfil certain criteria relating to the stability and slow
progression of the underlying liver pathology. This restriction on therapeutic options makes it all the more necessary to set up surveillance programs that allow patients
to be diagnosed in early stages.
HCC fulfils the necessary requirements for establishing a surveillance program: it is a frequently occurring
neoplasm (the fifth most common in the world), with
high morbidity and mortality rates; the target population
is easy to identify (patients with cirrhosis) and the diagnostic tools are readily available (ultrasound and/or alpha-fetoprotein). While HCC surveillance programs are
controversial, most international societies –European Association for the Study of the Liver, EASL (5), American
Association for the Study of Liver Diseases, AASLD
(6)– recommend their use in patients with high risk of developing the condition. A large number of studies have
demonstrated that the use of such programs leads to an
increase in the application of curative treatments and
therefore survival rates (3,7-15).
The aim of the present study is to determine whether the
use of the standard HCC surveillance program, which comprises six-monthly ultrasonography and alpha-fetoprotein
(AFP) testing in patients with chronic liver disease, is successful in detecting patients in early stages of HCC, who
would be candidates for potentially curative treatment.

METHODS

The health records of patients diagnosed with HCC in
Donostia Hospital (a tertiary reference hospital in
Gipuzkoa Province, Basque Country, Spain) between
2003 and 2005 were reviewed retrospectively. The criteria used for diagnosis were those established by the
EASL (two or more imaging techniques showing a hypervascular lesion greater than 2 cm diameter or one
imaging technique showing a hypervascular lesion
greater than 2 cm diameter in combination with serum
AFP level higher than 400 ng/ml).
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Information was obtained about the 85 patients who
fulfilled the inclusion criteria, including demographic
data (sex and age), risk factors (alcohol, hepatitis virus,
hemochromatosis and other associated illnesses) and
clinical data (cause of the liver disease, Child-Pugh classification, AFP test, X-ray findings, operability, treatment
received, progress).
The sample was split into two groups depending on
whether or not patients had been part of an HCC surveillance program, this being understood as a monitoring strategy comprising six-monthly ultrasonography
and AFP tests. The AFP level considered as abnormal
was 7 IU/ml and above, which is the standard value
used in our hospital.
The two groups were compared in terms of demographic and clinical characteristics, using Student’s t-test
for comparison of continuous variables and the chisquare test for quantitative variables, taking statistical
significance as p < 0.05.
Early-stage HCC was defined as a stage in which therapeutic treatment may be offered, in other words, three
nodules less than 3 cm diameter or a single nodule less
than 5 cm. The two groups were compared for the percentage of patients diagnosed in this stage.
RESULTS

From 2003 to 2005, 85 patients were diagnosed with
HCC in Donostia Hospital, comprising 74 men and 18
women, with a mean age of 63. The most common cause
of liver disease was alcohol (38 patients, 44.7%), followed by viral hepatitis (32 patients, 37.64%), mixed
cause (alcohol and virus) (8 patients, 9.4%), hemochromatosis (3 patients, 3.5%) and “other” (4 patients, 4.7%).
With regard to the Child-Pugh classification for severity
of liver disease at the time of diagnosis, 43 patients
(50.6%) were identified as class A, 19 (22.3%) as class B
and 22 patients (25.9%) as class C. Forty of these patients
(47.1%) were in an early detection HCC surveillance program involving six-monthly ultrasound and AFP tests,
while 45 patients (52.9%) were diagnosed incidentally or
due to their presenting advanced symptoms of HCC. The
demographic characteristics and Child-Pugh classifications for both groups are displayed in table I, where statistically significant differences can be observed with regard to aetiology (virus being the most common cause in
the surveillance group compared to alcohol in the nonsurveillance group) and stage of the liver disease (in the
surveillance group, the majority of diagnosed patients
were Child-Pugh class A, compared with the non-surveillance group, in which the majority of patients were class
B or C at the time of HCC diagnosis).
In the patient group that was under surveillance, the
most common cause was virus (55%), followed by alcohol (30%) (Table I). Of the patients in this group, 72.5%
were Child-Pugh class A at the time of HCC diagnosis,
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Table I. Demographical and clinical characteristics of both
patient groups
Non-surveillance group
(45 patients)
Cause of liver disease
Alcohol
Virus
Hemochromatosis
Mixed
Other
Idiopathic
Gender
M/F
Child-Pugh
A
B
C

Surveillance group
(40 patients)

p

26 (57.8%)
10 (22.2%)
1 (2.2%)
5 (11.1%)
1 (2.2%)
2 (4.4%)

12 (30%)
22 (55%)
2 (5%)
3 (7.5%)
1 (2.5%)

< 0.05

39/6

35/5

> 0.05

14 (31.1%)
13 (28.9%)
17 (37.8%)

29 (72.5%)
6 (15%)
5 (12.5%)

< 0.05

15% were class B and 12.5%, class C. During the surveillance program, 27 patients (67.5%) were found to have
high AFP levels and 27 (69.2%) had ultrasound diagnosis
of a tumour (Table II). The sensitivity of the surveillance
program (one of the two tests positive, or both) was 95%
(Table III).
In the patient group that was not under surveillance,
the most common cause was alcohol (57.8%), followed
by virus (22.2%). The distribution according to ChildPugh categories was as follows: 28.9% of patients were
identified as class A, 31.1% as class B and 37.8%, class
C (Table I).
With regard to early HCC diagnosis, 70% (28 patients)
of the surveillance group were diagnosed at an early
stage compared to 26.7% (12 patients) of the group that
was not under surveillance. This difference is statistically
Table II. Diagnostic characteristics of both groups

AFP
> 7 UI/ml
< 7 UI/ml
Ultrasound
Positive
Negative
CT scan
Positive
Negative
NMR
Positive
Negative

Non-surveillance group
(45 patients)

Surveillance group
(40 patients)

22 (48.9%)
23 (51.1%)

27 (67.5%)
13 (32.5%)

36 (85.71%)
6 (14.28%)

27 (69.2%)
12 (31.8%)

38 (92.68%)
3 (7.31%)

30 (93.7%)
2 (6.3%)

28 (96.55%)
1 (3.44%)

31 (100%)
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significant (p < 0.05). Of those patients in the surveillance group who were diagnosed according to the criteria
as early-stage HCC, nine were unable to receive curative
treatment due to a variety of reasons: portal hypertension
(6 patients), liver failure (1 patient) or the underlying
pathology (2 patients). In the non-surveillance group, 4
out of the 12 patients diagnosed at an early stage did not
receive potentially curative treatment because they presented with portal hypertension. On removing from the
statistical analysis those patients for whom curative treatment was not a suitable option, due to the advanced stage
of their liver disease (Child-Pugh class C), 71% of the remaining surveillance group patients were diagnosed in an
early stage and were possible candidates for potentially
curative treatment, compared to 29% of the non-surveillance group. This difference is statistically significant (p
< 0.05).
DISCUSSION

The aim of this investigation is to analyse wether current HCC surveillance programs are effective in detecting
patients in a sufficiently early stage of the disease as to be
able to offer them potentially curative treatment.
The clinical guidelines from the main scientific societies –EASL (5), AASLD (6)– recommend the use of surveillance in patients at risk of developing HCC. The
available scientific evidence also supports the use of such
programs. One recent study carried out in China (8) in a
population suffering from chronic viral hepatitis who had
also been diagnosed with HCC, showed that patients in-

p < 0.05
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Table III. Results of the surveillance program
Sensitivity

Raised AFP
Positive ultrasound findings
Combined surveillance (ultrasound and/or AFP)

67.5% (27/40)
69.2% (27/39)
95%

Surveillance
Early HCC

Non-surveillance
Non-early HCC

Fig. 1. Comparison of groups for early-stage diagnosis.
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cluded in a surveillance program were diagnosed with
smaller tumours (4.2 vs. 7.7 cm) and in lesser number
(2.6 vs. 3.8) than those that were diagnosed incidentally
or as a result of their symptoms, and that these differences were statistically significant. The surveillance program also resulted in a significantly greater survival rate
(88 vs. 26 weeks), due to the increased number of patents
who were candidates for surgical treatment or ablation
techniques. Similar results were found by Tanaka and
colleagues (9) in a Japanese investigation involving 384
patients with chronic liver disease caused by hepatitis C
and diagnosed with HCC, 182 of whom had been included in a surveillance program and who were compared
with the remainder, who had not. They report that at the
time of diagnosis, the tumours were significantly smaller
(19 vs. 35 mm) in the surveillance group, with a greater
incidence of single tumours (67 vs. 46%) and a higher
survival rate (46 vs. 32%). Another randomised study
comparing a surveillance and non-surveillance group,
demonstrated benefits in terms of the number of patients
infected with hepatitis B who were suitable for potentially curative treatment, independent of the presence of cirrhosis (10). Another randomised, controlled clinical
study carried out in China (11), also showed that patients
included in a surveillance program had a greater probability of being diagnosed in early stages and of receiving
potentially curative treatments, with a 37% reduction in
mortality in these patients. A population-based cohort
study in Italy (12) found that patients with cirrhosis
caused by hepatitis C who were included in a surveillance program had 29% greater probability of being treated by liver resection, 28% greater probability of being
treated with percutaneous ethanol injection and 60%
greater probability of prolonging their survival.
While surveillance programs are not yet well established, it is suggested that they be set at six-month intervals, given that the available data shows that this is the
best way of detecting tumours smaller than 3 cm. The
available tools are AFP testing –sensitivity 39-64%,
specificity 76-90%, positive predictive value (PPV) 932%) and ultrasonography (sensitivity 71%, specificity
93%, PPV 14%– (13). A recent systematic review of the
literature (14) identified six-monthly ultrasound combined with AFP testing as the most recommendable surveillance strategy, given that it triples the number of early-stage diagnoses and therefore the probability of
patients receiving potentially curative treatment.
In the present series, the overall sensitivity of the surveillance program was 95%, which suggests that sixmonthly ultrasonography and AFP testing identify the
majority of affected patients.
If the aim of surveillance programs is to detect HCC in
stages in which potentially curative treatment may be offered, these programs should be reserved for those patients who are capable of receiving such treatment. For
this reason, patients with underlying pathologies that prevent definitive treatment or patients with advanced liver
REV ESP ENFERM DIG 2010; 102 (8): 484-488
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disease (Child-Pugh class C) should be excluded. In the
present series, 70% of patients in the surveillance program were diagnosed in an early stage, compared to
26.7% of those not in the program (p < 0.05), although
approximately one third of these patients could not receive potentially curative treatment due to their underlying pathology or the advanced stage of their liver disease.
If those patients unable to receive curative treatment are
removed from the statistical analysis, a significant difference remains between the two groups. Recently, Pascual
et al. (15) published a prospective study containing evidence that HCC surveillance programs increase patient
survival, but not of those in the most advanced stages of
the illness. They obtained a significantly greater survival
rate in patients diagnosed with HCC who were in a surveillance program (27 months) compared to those who were
diagnosed outside of any such program (6 months), identifying the following as independent predictive factors of an
increase in survival: Child-Pugh class A and the fact of being diagnosed within a surveillance program.
The main limitations of the present investigation are
its nature as a retrospective study and the small number
of patients analysed. It would be interesting to carry out
prospective studies that would allow the long-term results of current surveillance programs to be evaluated
with greater reliability, especially with regard to patient
survival.
In conclusion, this investigation has demonstrated the
effectiveness of current HCC surveillance programs in
identifying candidates for potentially curative treatments.
While HCC is a tumour that meets the necessary requirements for establishing surveillance programs among risk
groups, prospective studies are needed in order to demonstrate the effectiveness of these programs in terms of survival and their cost-effectiveness, as well as studies determining the best available tools. As new, improved
diagnostic methods and therapeutic options are developed, these surveillance programs will doubtless need to
become even more sensitive and specialised, in order to
detect the greatest possible number of patients who are
able to benefit from these new possibilities.
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