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EXECUTIVE SUMMARY

Background

Most primary liver cancers are classified as hepatocellular carcinoma (HCC). According to the World
Health Organization (WHO) and GLOBOCAN 2008, liver cancer is the seventh most common form of
cancer worldwide and the third leading cause of cancer-related death globally. While more recent data
is yet to be published, going by the numbers provided in the National Cancer Registry (NCR) in 2006,
liver cancer was then already ranked the sixth most frequent cancer, fifth among males and ninth among
females in Malaysia. Chronic hepatitis B virus (HBV) affects around a million patients in Malaysia (2004)
which accounts for majority of the diagnosed HCC (> 80.0%). However, there is currently no formal/
structured national liver cancer screening programme being implemented. Screening for HCC in the
high-risk group using test method such as serum alpha-fetoprotein (AFP) and imaging method such as
ultrasound (US) on the other hand, has become widely applied despite lack of published evidence of
benefit on these various methods used. With the significant burden of liver cancer globally and locally,
one of the strategies for early detection of cancer in the Malaysian National Cancer Management
Blueprint 2008-2015 is to provide service on liver cancer screening. Therefore, this Health Technology
Assessment (HTA) is requested to review evidence on the efficacy/effectiveness and cost-effectiveness
of using serum AFP and/or US for HCC detection in the high-risk group in MOH facilities. The high-risk
group for developing HCC include chronic liver infection due to hepatitis and liver cirrhosis. With regards
to hepatitis, the common infection is HBV and infrequently common is the HCV infection.

Technical features

Two commonly used methods for liver cancer screening are serum alpha-fetoprotein (AFP) and ultrasound
(US) examination of the liver. However, there are limitations to the usefulness of these methods. It is
uncertain which method is better or whether the two should be combined.

Policy Question
i.  Should a screening programme for HCC in the high-risk group be established as part of the Malaysian
National Cancer Control Programme?

i. ~Which methods namely using serum AFP alone or US alone or combined is most suitable to be
used for HCC detection in the high-risk group?

Objective

i. To determine the benefits of HCC screening programme in the high-risk group using serum AFP
and/or US compared with no screening, with regards to patient outcomes such as detection rate,
mortality rate, survival rate, quality of life (QOL) and quality adjusted life years (QALY) gained.

i. Todetermine the diagnostic accuracy of serum AFP and/or US for HCC detection in the high-risk group.

ii. To determine the cost-effectiveness of using serum AFP and/or US for HCC detection in the high-
risk group

Methods

The following electronic databases were searched: MEDLINE (1950-Week 3 March 2012), EBM Reviews-
Cochrane Database of Systematic Reviews (2005 to May 2012), EBM Reviews-Cochrane Central
Register of Controlled Trials (15t Quarter 2012), EBM Reviews-HTA Databases (1%t Quarter 2012), EBM
Reviews-Cochrane Methodology Register (15t Quarter 2012), EBM Reviews-ACP Journal Club (1991
to May 2012), EBM Reviews-NHS Economic Evaluation Database (15t Quarter 2012) via OVID, PubMed,
INAHTA database, HTA database and US FDA database. The last search was run on 10 May 2012. No
limits were applied to the search. Detailed search strategy is as in Appendix 4. Additional articles were
identified from reviewing the bibliographies of retrieved articles and hand-searching of journals. General
search engine was used to get additional web-based information.

iv
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Results and conclusion

Effectiveness of HCC screening using serum AFP and/or US

The available evidences on HCC screening for mortality and survival from three large randomised
controlled trials and one cohort study were conflicting. However, most studies showed that using serum
AFP and/or US were more effective than no screening. Zhang BH et al. trial in Shanghai reported a
significantly lower HCC mortality rate in the screened group than in controls, being 83.2 per 100,000
and 131.5 per 100,000 respectively with a mortality rate ratio of 0.63 (95% CI: 0.41 to 0.98). In contrast,
two other trials, Yang et al. (Shanghai) and Chen et al. (Qidong) did not differ significantly regarding HCC
mortality. Yang et al. and Zhang BH et al. reported the overall survival rate at five-year was better in
screened group than in controls (52.7% and 46.4%, respectively), whereas there was no difference in
five-year survival between the screened group and the control group in Chen et al. trial. A prospective
16-year population-based cohort study showed a significant survival benefits at five and 10 years in
screened hepatitis B surface antigen positive (HBsAg+ve) Alaskan native carriers compared with historical
controls (42.0% and 30.0%, respectively).

Diagnostic accuracy of serum AFP and/or US

There was good level of evidence to suggest that the sensitivity and specificity of serum AFP varies
with the cut-off value or positivity threshold. At cut-off value between 20 ng/mL and 200 ng/mL, the
sensitivity of AFP alone ranged from 41.0% to 80.0% and 20.0% to 45.0%, whereas specificity ranged
from 80.0% to 95.0% and 99.0% to 100.0%, respectively. For US alone, the sensitivity varies from
60.0% to 94.0% and specificity from 94.0% to 97.1% in detecting HCC tumour nodules, varied by
characteristics of liver diseases in screened patients, screening frequency, operator expertise as well
as on the type of US equipment available. The sensitivity and specificity improved when a combination
of AFP and US were used sequentially, at 92.2% and 95.0% respectively, particularly for HCC related
with chronic liver infection (HBV). However for HCC related to cirrhosis, the combination of AFP and
US gave the sensitivity of 69.0%. The overall positive predictive value (PPV) ranged from 3.0% to 6.6%
whereas false positive rate ranged from 2.9% to 7.5%.

Economic evaluation
There was good level of evidence to suggest that:

i. The use of US alone at 6-month intervals in detecting HCC was not only more effective but cheaper
than AFP test alone. However, the combined tests not only increased the efficacy of HCC detection
but also increased the false positive rate and the cost

ii. TheuseofUS at12-month intervals and AFP at 6-month intervals was a reasonable strategy, offering
the greatest gain in life-expectancy while still maintaining an ICER < USD$50,000 (RM150,000)
per QALY

iii. At willingness to pay threshold of £30,000 (RM150,000) per QALY, the most cost-effective strategy
is 6-monthly AFP-triage with ICER of £27,600 (RM138,000) per QALY gained

However, economic evaluation review was subjected to several limitations. It must be emphasized that
the cost-effectiveness of HCC screening were assessed by retrospective analysis or by using decision
models. Although retrospective studies suffered from selection bias, decision-analysis models were based
on simulation of costs and health outcomes and therefore, their results may vary greatly according to
different assumptions, such as the incidence of HCC in the screening population, the screening interval,
the modality of diagnosis, the type of treatment after diagnosis, the doubling time of tumours, and so forth.
In the Malaysian context, the fees charged by MOH hospital for serum AFP is approximately -
per test, while US varied from - to per imaging. Ultrasound machines cost about

_ and range up to . The price depends largely on
the level of complexity of the machine.
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Recommendation

Based on this review, good level of evidence on effectiveness (with respect to mortality and survival
rate) showed that there was benefits in screening for HCC using serum AFP and/or US in the high-risk
group and hence, can be established as part of the Malaysian National Cancer Control Programme. The
decision to enter a patient into a *screening programme is determined by the level of risk for HCC and
hence, **surveillance is recommended for the following groups of patients:

i. Hepatitis B carriers:
e Asian males > 40 years
¢ Asian females > 50 years

ii. All cirrhotic hepatitis B regardless of age
jii. Family history of HCC

iv. Liver cirrhosis

e Hepatitis C
Alcoholic cirrhosis
Genetic hemochromatosis

Primary biliary cirrhosis

There was also good level of evidence to show that the combination of serum AFP and US is the most
suitable method to be used for HCC detection, particularly for HCC related with chronic liver infection due
to HBV. In addition, the recommended cut-off level of serum AFP was > 20.0 ng/mL, as evidence showed
that there was optimal balance between sensitivity and specificity in detecting HCC at this cut-off level.

From the cost-effectiveness perspective, most of the studies in the review indicated that 12-months
screening interval using serum AFP plus US was as cost-effective as the 6-months interval using serum
AFP alone. Hence, the screening interval of 6 to 12 months was a reasonable cost-effective strategy for
surveillance of HCC.

However, before commencing the screening programme for HCC detection, it should be noted that
currently in Malaysia, serum AFP test are conducted at laboratory hospitals with immunoassay facilities
which covers MOH state hospitals and hospitals with specialist amounting to 36 MOH hospitals (personal
communication with Head of Chemical Pathology Activities, MOH). Meanwhile, US examination of the
liver is only conducted in 39 MOH hospitals with radiologist (personal communication with Head of
Radiology Service, MOH).

Footnote:
*Screening - application of diagnostic tests in patients at risk for HCC, but in whom there is no a priori reason to suspect that HCC is present.
**Surveillance - the repeated application of screening tests.

vi
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ABBREVIATIONS
HCC Hepatocellular carcinoma
WHO World Health Organization
NCR National Cancer Registry
ASR Age-standardised incidence rate
HBV Hepatitis B virus
HCV Hepatitis C virus
HBsAg Hepatitis B surface antigen
HBeAg Hepatitis B e-antigen
PLC Primary liver cancer
oLt Orthotopic liver transplantation
ALD Alcohol liver disease
AFP Alpha-fetoprotein
us Ultrasound
USPSTF United States Preventive Services Task Force
AASLD American Association for the Study of Liver Disease
EASL European Association for the Study of Liver
HTA Health Technology Assessment
CT Computed tomography
MRI Magnetic resonance imaging
TACE Transarterial chemoembolization
PEI Percutaneous ethanol injection
QoL Quality of life
QALY Quality adjusted life year
LY Life year
RCT Randomised controlled trial
PPV Positive predictive value
NPV Negative predictive value
CASP Critical Appraisal Skills Programme
Cli Confident interval
OR Odds ratio
SROC Summary receiver operator characteristics curve
AUC Area under the curve
LR Likelihood ratio
cm centimetre
ng/mL nano gram per millilitre
Hg/L micro gram per litre
ICER Incremental cost-effectiveness ratio
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HEALTH TECHNOLOGY ASSESSMENT (HTA)
SERUM ALPHA-FETOPROTEIN (AFP) AND/OR ULTRASOUND (US)
FOR HEPATOCELLULAR CARCINOMA (HCC) SCREENING

1.0 BACKGROUND

Most primary liver cancers are classified as hepatocellular carcinoma (HCC). According to World
Health Organization (WHO) and GLOBOCAN 2008, liver cancer is the seventh most common form
of cancer worldwide and the third leading cause of cancer-related death globally. The occurrence
of HCC varies widely depending on geographic location. The highest liver cancer rates are found
in Eastern and South Eastern Asia, Middle and Western Africa, whereas rates are low in Central
and Eastern Europe, as well as in Northern Europe and South-Central Asia (Figure 1)." 23 While
more recent data is yet to be published, going by the numbers provided in the National Cancer
Registry (NCR) in 2008, liver cancer was then already ranked the sixth most frequent cancer, fifth
among males and ninth among females. A total of 793 cases were registered with NCR in 2006
and which comprises of 568 males and 225 females. The incidence of liver cancer increased with
age with the overall age-standardised incidence rate (ASR) of 4.9 per 100,000 populations. It was
higher among males (ASR of 7.2 per 100,000) compared to females (ASR of 2.7 per 100,000).

Hepatocellular carcinoma (HCC) is strongly associated with chronic liver infection or hepatitis,
especially hepatitis B (HBV) and hepatitis C (HCV) virus infection. In Asia, the high incidence of
chronic liver infection is the main cause of HCC. Other important risk factors include liver cirrhosis
from excessive alcohol consumption as well as ingestion of aflatoxin, a substance which is found
in mouldy nuts and grain. Hepatocellular carcinoma (HCC), however, is not hereditary and therefore
do not run in the families in absence of the above risk factors.® ©

The liver is the largest solid organ in the human body. It is shaped like a pyramid and is divided
into right and left lobes (Figure 2). It has a rich blood supply coming from both arterial and venous
systems, namely the hepatic artery and portal vein, making it a common site of spread for cancers
from other organs, such as the colon and breast. Primary liver cancer or HCC on the other hand,
arises from the liver cell itself. The liver does important work to keep human body healthy: 5 ©

It breaks down and stores many of the nutrients absorbed from the intestine

It makes some of the clotting factors needed to stop bleeding from a cut or injury

It makes bile that goes into the intestine to help absorb nutrients

It filters out and breaks down toxic wastes in the blood, which are then removed from the body

Liver cells (hepatocytes) can become cancerous when there is a breakdown of normal cell
processes. The cancerous liver cells grow out of control and developed into a tumour, called primary
liver cancer or HCC. The treatment of HCC is often complicated because many patients also have
chronic liver disease. Secondary liver cancer, or metastases of other cancers from other organs,
also grows in the liver, but it is made up of cells that have travelled (metastasized) from another
part of the body (such as colon, stomach, lung, breast, lung, etc.). Once liver cancer has spread
to other parts of the body, advanced cancer treatments may be used to try to slow the progress
of the disease. At this stage, palliative care is also offered to all patients to reduce their pain and
control other symptoms with prolongation of life as a secondary objective.”
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Screening for HCC offers the best hope for early detection of preclinical or early symptomatic
phase which can improve survival. Many physicians screen patients in high-risk groups with
either serum alpha-fetoprotein (AFP) or ultrasound (US) of the liver or both. These include people
with known cirrhosis, especially if it is so bad that the patient is waiting to get a liver transplant.
Otherwise a cancer may start during the wait and become so advanced that it cannot be cured.
Some people with chronic hepatitis B or hepatitis C infections should also be screened, like those
with liver cancer in the family. For other people at higher risk, the benefits of screening may not
be as clear.”

There are guidelines developed by various medical entities for HCC screening. However, their
recommendations are conflicting because the true benefit of screening remains uncertain. Several
major organizations, including the United States Preventive Services Task Force (USPSTF), a
group of experts convened by the U.S. Public Health Service, National Comprehensive Cancer
Network, and the American Cancer Society do not have any specific guidelines for screening
patients for HCC. The United States National Cancer Institute is against routine screening for lack
of survival benefit. More recently, American Association for the Study of Liver Diseases (AASLD)
and European Association for the Study of the Liver (EASL) recommended ultrasound of the liver
every six months for high-risk patients.t On the other hand, the Hong Kong Guidelines on Cancer
Prevention, Early Detection & Screening for Liver Cancer stated that high-risk group patients such
as chronic hepatitis carrier and known liver cirrhosis patients should receive blood tests for liver
function and AFP together with US of liver every sixth to ninth months.®

The diagnosis of HCC raises many questions and there is a need for clear, understandable answer.
By definition, screening is the one-time application of a test that allows the detection of a disease
at a stage when intervention may significantly improve the natural course and outcome. In contrast,
surveillance is the repeated application of such tests over time. The objective of both is to reduce
disease specific mortality. Although there is clearly a need for early diagnosis of HCC, there is
considerable controversy about the role of screening and surveillance in its management. It appears
that some form of screening and surveillance for HCC is widely practiced in patients with chronic
liver disease, but the optimal methods for surveillance on patient survival remain uncertain.

With the significant burden of liver cancer globally and locally, one of the strategies for early detection
of cancer in the Malaysian National Cancer Management Blueprint 2008-2015 is to provide service
on liver cancer screening. Therefore, a Health Technology Assessment (HTA) is required to review
evidence on the efficacy/effectiveness and cost-effectiveness of using serum AFP and/or US for
HCC detection in the high-risk group in MOH facilities. This HTA was requested by the Senior
Principal Assistant Director of Cancer Unit, Disease Control Division, Ministry of Health Malaysia.

Figure 1: Age-standardised liver cancer incidence rate Figure 2: Liver anatomy
by sex and world area. Source: GLOBOCON 2008
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2.0 TECHNICAL FEATURES
2.1 Screening methods for hepatocellular carcinoma (HCC)
Because of the liver’s size and location, it is impossible to detect liver tumours upon physical
examination. The most commonly used screening methods are serum alpha-fetoprotein (AFP)

and ultrasound (US) (Figure 3).

Figure 3: Serum alpha-fetoprotein (AFP) test and Ultrasound (US) machine

.

2.1.1 Serum alpha-fetoprotein (AFP)

Serum AFP is a protein produced primarily by fetal liver and the portion of a developing embryo
that is similar to the yolk cavity in bird eggs (yolk sac tissues). Its concentration is typically elevated
when a baby is born and decline rapidly. In healthy children and non-pregnant adults, AFP is
normally only detectable at very low levels. Liver damage and certain cancers such as testicular
and ovarian cancers can increase AFP concentrations significantly. It is also produced whenever
liver cells are regenerating such as with chronic liver diseases and tumours. Generally, normal range
of AFP is < 10 ng/mL. Moderate levels of AFP (> 500 ng/ml) can be seen in patients with chronic
hepatitis. Moreover, many patients with various types of acute and chronic liver diseases without
documentable liver cancer can have mild or even moderate elevations of AFP. Serum AFP is used
in the screening and diagnosis of liver cancer because AFP is above the normal range in 60.0%
to 70.0% of primary liver cancer cases. Unfortunately, AFP levels are normal in 30.0% to 40.0%
of all liver cancer, in which case cancer can only be detected by finding a mass on ultrasound or
computed tomography (CT) scan.' 2

2.1.2 Ultrasound (US)

Limitations in the sensitivity and specificity of AFP in surveillance of high-risk populations led to the
use of US as an additional method for detection of HCC. Ultrasound (US) uses reflected sound
waves to produce images of organs and other structures in the body. It is commonly used as an
initial test for detecting solid lesions in the liver. If a tumour exists, the US may produce a different
echo pattern than it does with healthy tissue. The machine will record the images of the liver and
a report will be made by the radiologist. The report will only show the surface and the shape of the
liver but will not show a detailed view of any abnormalities that may exist in the liver. Ultrasound
(US) is very operator-dependent. This means that unlike regular x-rays, the ability of the person
doing the US is important. The quality of US examination is very variable. Furthermore, in the
presence of cirrhosis, ultrasound becomes even less reliable, increasing the probability of missing
a significant number of cancers.%’
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3.0

2.2 Confirmatory tests for hepatocellular carcinoma (HCC)

Previously, abnormal screening results may lead to liver biopsy for confirmation of diagnosis.
However, the use of biopsy to confirm HCC is controversial. It can be difficult to distinguish large
cirrhotic nodules from well-differentiated HCC or low grade dysplastic nodules from HCC in either
needle or wedge biopsies. Liver biopsy also carries a small risk of tumour spread along the needle
track, and it can be painful. New technology can reduce the risk of pain and complications from
liver biopsy. A variety of radiological investigations have been used to confirm ultrasound findings in
patients with cirrhosis and chronic hepatitis with an isolated raised AFP. These include computed
tomography (CT), magnetic resonance imaging (MRI), lipiodol-CT, and hepatic angiography.'®

2.3 Treatment alternative for hepatocellular carcinoma (HCC)

Treatment choices depend on the type and stage of the cancer, how well the liver is functioning,
and the overall health of the individual. For patients with localised disease, surgery is the treatment
of choice and generally offers the only chance of cure. This involves removing the whole tumour
or tumours with a margin of normal liver tissue. Sometimes a whole lobe of liver may need to be
removed but as the human body requires only about 25 per cent of a normal liver to function, this
can be done safely. For locally advanced disease which cannot be removed, local therapies may
be attempted to reduce the size of the tumour in the liver and relieve the patient’s symptoms.
These include arterial infusion of chemotherapy or lipiodol into the tumour, ultrasonic radiofrequency
ablation and direct ethanol injections. Intravenous chemotherapy may also be given. However,
the effectiveness of these therapies is limited and the tumours do not generally disappear with
treatment. For patients with advanced disease, treatment is generally aimed at relieving symptoms
with prolongation of life as a secondary objective.®

POLICY QUESTION

3.1 Should a screening programme for HCC in the high-risk group be established as part of the
Malaysian National Cancer Control Programme?

3.2  Which methods namely using serum AFP alone or US alone or combined is most suitable to
be used for HCC detection in the high-risk group?

4.0 OBJECTIVE

4.1 To determine the benefits of HCC screening programme in the high-risk group using serum
AFP and/or US compared with no screening, with regards to patient outcomes such as
detection rate, mortality rate, survival rate, quality of life (QOL) and quality adjusted life years
(QALY) gained

4.2 To determine the diagnostic accuracy of serum AFP and/or US for HCC detection in the
high-risk group

4.3 To determine the cost-effectiveness using AFP and/or US for HCC detection in the high-risk
group
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5.0 METHODS
5.1 Literature search strategy

Literature search was done by two Information Specialists who searched for published articles
pertaining to the use of serum AFP and/or US for HCC screening. The following electronic databases
were searched: MEDLINE (1950-Week 3 March 2012), EBM Reviews-Cochrane Database of
Systematic Reviews (2005 to May 2012), EBM Reviews-Cochrane Central Register of Controlled
Trials (15t Quarter 2012), EBM Reviews-HTA Databases (15t Quarter 2012), EBM Reviews-Cochrane
Methodology Register (1t Quarter 2012), EBM Reviews-ACP Journal Club (1991 to May 2012),
EBM Reviews-NHS Economic Evaluation Database (15t Quarter 2012) via OVID, PubMed, INAHTA
database, HTA database and US FDA database. The last search was run on 10 May 2012. No
limits were applied to the search. Detailed search strategy is as in Appendix 4. Additional articles
were identified from reviewing the bibliographies of retrieved articles and hand-searching of journals.
General search engine was used to get additional web-based information.

5.2 Study selection
Based on the policy question the following inclusion and exclusion criteria were used:-

5.2.1 Inclusion criteria

a. Study design HTA reports, systematic review, randomised controlled trial (RCT), diagnostic accuracy studies, cross-sectional, cohort,
case-control, and economic evaluation studies.

b. Population High-risk group:
i.  Chronic hepatitis B carriers
ii. Chronic hepatitis C carriers
ii. Known liver cirrhosis patients

C. Intervention i. AFP
ii. US
iii. Combination of AFP and US
d. Comparator i. No screening
ii. Usual care
e. Outcomes i.  Sensitivity, specificity, positive predictive value (PPV) and negative predictive value (NPV).

ii. Detection rate, mortality rate, survival rate, quality of life (Q0L), and quality adjusted life years gained (QALY) gained.
iii. Cost, cost-benefit, cost-effectiveness, cost utility, and economic evaluation

f. Publication Full text articles published in English

5.2.2 Exclusion criteria

Based on the policy question the following inclusion and exclusion criteria were used:-

i.  Animal study

ii. Narrative review

ii. Experimental study

iv. Non English full text articles

Based on the above inclusion and exclusion criteria, study selection were carried out independently
by two reviewers. The titles and abstracts of all studies were assessed for the above eligibility
criteria. If it is absolutely clear from the title and/or the abstract that the study was not relevant, it was
excluded. If it was unclear from the abstract and/or the title, the full text article was retrieved. Two
reviewers assessed the content of the full text articles. Disagreement was resolved by discussion.
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5.3 Quality assessment strategy

The methodological quality of all the relevant full text articles retrieved was assessed using the
Critical Appraisal Skills Programme (CASP) tool depending on the type of study design.™ Quality
assessment was conducted by two reviewers. Disagreements were resolved by discussion. All
full text articles were graded based on guidelines from the U.S./Canadian Preventive Services Task
Force (Appendix 1) or NHS Centre for Reviews and Dissemination (CRD) University of York, Report
Number 4(2" Edition), March 2001 for test accuracy studies (Appendix 2).'% 16

5.4 Data extraction strategy

Data were extracted from included studies by a reviewer using a pre-designed data extraction
form (evidence table as shown in Appendix 6) and checked by another reviewer. Disagreements
were resolved by discussion and the extracted data was presented and discussed with the expert
committee. The data extracted was as follows: (1) Details of methods including study design, (2)
Study population characteristics including age, trial inclusion and exclusion criteria, (3) Details of
intervention and comparator, and (4) Types of outcome measures including diagnostic accuracy
(sensitivity, specificity, PPV, and NPV), effectiveness of HCC screening (detection rate, mortality
rate, survival rate, QOL, and QALY gained), cost, cost-benefit, cost-effectiveness, cost utility, and
economic evaluation of using serum AFP and/or US for HCC detection.

5.5 Methods of data synthesis

Data on the diagnostic accuracy, effectiveness, and cost-effectiveness of AFP and/or US for HCC
screening were presented in tabulated format with narrative summaries. No meta-analysis was
conducted for this review.

RESULTS

Search strategies yielded many published articles related to serum AFP and/or US for HCC
screening. A total of 755 titles were retrieved and 79 relevant titles were identified. Of these, 43
abstracts were found to be irrelevant or duplication. Thirty-six potentially relevant abstracts were
attempted for retrieval. Of these, 25 potentially relevant abstracts were retrieved in full text, and full
text for 11 abstracts cannot be retrieved. After reading and appraising the full text articles, 11 full
text articles were included, as shown in Figure 4. Fourteen full text articles were excluded based
on inclusion and exclusion criteria, and quality of the studies are listed in Appendix 7. The articles
comprised three systematic reviews, two systematic review with meta-analysis, three RCTs, one
cohort study, and two economic evaluation papers. We also included one article by the World
Health Organization (WHO).
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Figure 4: Flow chart of retrieval of articles used in the results

Titles retrieved via Ovid and PubMed (n=755)

| Titles excluded (n=676)

Relevant titles identified (n=79)

Abstracts irrelevant/duplication (n=43)

Eligible (potentially relevant) abstracts (n=36)

Full text not retrievable (n=11)

Retrieved full text (n=25)

‘ Full text excluded (n=14)
‘ e Manuscript review and application of

inclusion and exclusion criteria

Full text included (n=11)

6.1 Diagnostic accuracy of serum afp and/or us

Cochrane systematic review on alpha-fetoprotein (AFP) and/or liver ultrasonography (US) for liver
cancer screening in patients with chronic hepatitis B in 2003 and edited in 2009 included two
randomised controlled trials. The included trials were from Shanghai, China (Yang et al. 1999)
and Toronto, Canada (Sherman et al. 1995). The Yang et al. trial compared biannual AFP plus US
screening with no screening in 18,816 urban residents aged 35 to 55 years for five years. They
randomised 9,373 people into the screened group and 9,443 people into the control group; all
aged 35 to 55 years. The diagnosis of HCC was made by CT scan and/or MRI. In contrast, the
Sherman et al. trial compared biannual AFP plus US screening with AFP in 1,069 urban residents
aged over 18 years (mean 39 = 12 years) for five years. They were randomised into two arms:
one (N=538) screened with AFP plus US and another (n=531) with AFP. The diagnosis of HCC
was made by histology or CT scan. The review showed that in the Yang et al. trial, the sensitivity
was 68.6% for AFP alone, 84.3% for US alone, and 92.2% for AFP plus US. They calculated a
specificity of 95.0% for AFP alone, 97.1% for US alone, and 95.0% for AFP plus US. The PPV
was 3.3%, 6.6%, and 3.0% for AFP, US, and AFP plus US, respectively whereas the NPV was
99.0% for AFP and US, and 100.0% for AFP plus US. Unfortunately, the results from Sherman
et al. trial indicated that sample size was not adequate to compare the two screening methods, and
the outcome of screening was difficult to know exactly because the data and the figures were not
clearly given. The authors concluded that there were not enough quality trials to support or refute
screening of HBsAg-positive patients for HCC. It is possible that screening may be effective, but
also that harm caused by screening treatment may outweigh any gain.'”'eve'3
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A systematic review with meta-analysis by Singal et al. using the MEDLINE and SCOPUS databases
through 1t July 2007 yielded 19 studies that evaluated the accuracy (performance characteristics)
of US for HCC screening. There was total of 6,555 cirrhotic patients from the included studies.
The first aim of the study was to determine the sensitivity and specificity of surveillance using US
to detect HCC at any stage. The second aim was to determine the sensitivity of surveillance using
US to detect early HCC, and if there was any additional benefit of concurrently checking AFP. From
the review, six studies were found on US for detecting HCC at any stage with a pooled sensitivity
of 94.0% (95% confidence intervals, Cl: 83.0% to 98.0%), a pooled specificity of 94.0% (95% Cl:
89.0% to 97.0%), and a pooled diagnostic odds ratio (OR) of 232.7 (95% Cl: 105.9 to 511.2). A
summary receiver operator characteristics curve (SROC) analysis demonstrated an area under
the curve (AUC) of 0.98 (95% ClI: 0.96 to 0.99) suggesting a high diagnostic accuracy (Figure 5).
Meanwhile, 13 studies were used in the second part of the analysis in which the sensitivity of US
with and without AFP to detect early HCC was assessed. The pooled sensitivity was reported
63.0% (95% CI: 49.0% to 76.0%). However, AFP improved the performance of US with the pooled
sensitivity increased to 69.0% (95% Cl: 53.0% to 81.0%; P=0.65). The forest plot of the sensitivity
of US and AFP for detecting early HCC is shown in Figure 6. A wide range of AFP cut-offs (15 ng/
mL to 400 ng/mL) were used to diagnose HCC in the included studies, although the cut-off level
did not appear to affect the utility of AFP (P=0.95). Furthermore, studies with surveillance intervals
of < 6 months had a pooled sensitivity of 70.1% (95% Cl: 55.6% to 84.6%), while the studies with
surveillance intervals between 6 and 12 months had a pooled sensit