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ABSTRACT… BACKGROUND: Hepatocellular carcinoma (HCC) is a primary tumor of the
liver, which develops in the setting of chronic liver disease, particularly in patients with chronic
hepatitis B and C in almost 80% patients. Although there are no specific screening tests for
diagnosis of HCC but alpha-fetoprotein (AFP) and abdominal ultrasound are commonly used.
AFP >400 ng/ml is considered diagnostic for HCC. Objective: The objective of study was
to validate the use of alphafetoprotein as screening test for HCC due to chronic HCV. Study
Design: Observational cross-sectional. Period: March 2014 to August 2016. Setting: Aziz
Bhatti Shaheed Teaching Hospital Gujrat. Materials and Methods: 134 patients aged >35
years having liver cirrhosis due to chronic HCV and diagnosed with HCC using biphasic CT
scan were included and were followed for 1 year. Serum AFP was divided in 3 categories and
a value < 20ng/ml - normal, 20-399 ng/ml - elevated and >400ng/ml - diagnostic of HCC.
Liver nodules size and site was noted and divided in 4 categories. Severity of liver disease
was calculated using Child Pugh Score. Analysis was done using SPSS 20.0. Results: AFP is
diagnostic (>400 ng/ml) in only 29.9% of patients with sensitivity of 43.3% at cut off value of
400 ng/ml and is significantly associated with severity of liver disease. Conclusion: AFP cannot
be used as screening test for HCC in patients with cirrhosis due to chronic HCV. Abdominal
ultrasound should be used for early detection of HCC due to chronic hepatitis C.
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INTRODUCTION
Hepatocellular carcinoma (HCC) is a primary
tumor of the liver. It usually develop in the
presence of chronic liver disease, particularly
due to chronic hepatitis B and C infections.
Almost 250,000 to one million deaths globally
per annum occur due to HCC.1-4 In males it is the
fifth most commonly diagnosed cancer globally,
and is the second leading cause of deaths due
to cancer5 while in females it is the seventh
most commonly diagnosed cancer and the sixth
leading cause of cancer-related death.6 A number
of risk factors for the development of HCC have
been identified. The risk factors include the
chronic hepatitis C virus infection, hepatitis B
carrier state, hemochromatosis and cirrhosis of
almost any cause.7 Chronic hepatitis B and C
virus infection account for almost 80 percent of
cases.8 In patients with chronic HCV infections,
HCC occurs in patients with advanced stages of
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liver cirrhosis.9
Although there are no specific screening tests
for diagnosis of HCC but alpha fetoprotein (AFP)
and abdominal ultrasound are most commonly
used. The serum concentration of AFP is often
elevated in patients with HCC. AFP >400 ng/ml
is considered diagnostic for HCC, although less
than half of patients with HCC may generate that
high levels of AFP.10
There are controversies in initial screening of
patients at high risk of HCC. A study concluded
that AFP levels may be normal in up to 40% of
small HCCs and some tumors may not secrete
AFP.11 In patients with acute or chronic viral
hepatitis; elevated serum AFP may be seen
in patients with chronic liver disease without
HCC.12,13 One study suggests that biomarkers
like AFP cannot be used as screening test alone
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and they should be complemented by ultrasound
abdomen14 while other concluded that serum
AFP elevation may be more suggestive of HCC in
non-infected patients.15 According to Asia Pacific
Association for study of Liver Diseases (APASL)
guidelines, every patient with cirrhosis should
have both alpha-fetoprotein AFP and ultrasound
examination for screening of HCC16 however
American Association for Study of Liver Diseases
(AASLD) guidelines recommend only ultrasound
examination for screening of HCC.17 One study in
Pakistan suggest that AFP should be used with
abdominal ultrasound for diagnosis of HCC.18
Pakistan is an under developing country and
prevalence of HCV infection reported in various
studies ranges from 2.2-14%19 which translates
into approximately 4.4 to 28 million people. Natural
history of disease shows that 55-89% of acute
HCV infection coverts to chronic HCV infection
out of which 2-24% will develop liver cirrhosis over
20 years. In patients with liver cirrhosis 1-4% will
develop HCC every year. It translates into almost
0.0005 to 0.24 million patients who will develop
HCC every year in Pakistan. Due to high disease
burden it is necessary validate a screening test
for HCC in patients with cirrhosis due to HCV so
that effective and early management plan can
be made. Thus the objective of study was to
determine the sensitivity of alpha fetoprotein for
HCC due to chronic HCV in Pakistani population.
MATERIALS AND METHODS
An observational cross-sectional study was
conducted from March 2014 to August 2016 at
Aziz Bhatti Shaheed Teaching Hospital Gujrat
after approval of ethical committee. 134 patients
aged more than 35 years who had liver cirrhosis
due to chronic HCV and diagnosed with HCC
using contrast enhanced biphasic CT scan having
findings consistent with HCC were included
after informed consent of patients using nonprobability consecutive sampling. All patients
with other causes of HCC or having serious comorbidities of heart, lung, kidney, autoimmune
liver disease, or the presence of other malignant
tumors were excluded from study. All patients
were followed for 1 year after enrollment in study
and mortality was noted. Data was collected
Professional Med J 2017;24(5):641-645.
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using a Performa. Age, gender, marital status,
serum ALT levels, serum AFP levels, abdominal
ultrasound findings, CT-scan findings and Child
Pugh Score were noted.
Serum AFP was divided in 3 categories and a
value < 20ng/ml was considered normal, 20-399
ng/ml was considered elevated and >400ng/ml
was considered diagnostic of HCC. Abdominal
ultrasound was done by consultant radiologist
(Toshiba Nemio 3) and liver cirrhosis and
presence of hepatic nodules along with liver span
were noted. Patients having liver size < 10cm in
longest axis and moderated to markedly coarse
echotexture of liver were considered to have
cirrhosis. Liver nodules size and site was noted
and divided in 4 categories i.e single liver nodule
< 3 cm, single liver nodule > 3 cm, three liver
nodules all of them < 3 cm and multiple liver
nodules. Severity of liver disease was calculated
using Child Pugh Score and score 5-6 was
defined as Child Class A, 7-9 as Child Class B
and 10-15 as Child Class C. Contrast enhanced
biphasic CT scan was done and was reported by
consultant radiologist.
Data analysis was done using Statistical
Package for the Social Sciences (SPSS) version
20.0. Results are expressed as mean ± SD for
continuous variables such as age, liver span,
ALT levels, Serum AFP levels and number
(percentage) for categorical data such as gender,
cirrhosis, ultrasound findings and Child Pugh
Score. Chi Square test was applied to determine
the association between AFP with severity of liver
disease and AFP with tumor size and location
and p-value < 0.05 was considered significant.
RESULTS
Out of 134 patients 37 (27.6%) were female and
97 (72.4%) were male with male to female ratio
of almost 3:1. The mean age was 58.73 + 9.605
years. All patients were married and had liver
cirrhosis. Mean liver span was 9.12 + 0.08 cm.
Mean serum ALT levels were 87.44 + 130.15 U/L.
The median AFP levels were 219.85 ng/ml with
minimum of 0.80 ng/ml to maximum of 715510.20
ng/ml.
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36 (26.9%) patients had normal serum AFP levels
(< 20 ng/ml), 58 (43.3%) had elevated serum
AFP levels (20-399ng/ml) and 40 (29.9%) patients
had diagnostic serum AFP levels (> 400 ng/ml).
89 (66.4%) patients had nodules in right lobe of
liver only, 19 (14.2%) had nodules in left lobe only
and 26 (19.4%) had nodules in both right and left
lobe of liver.
Single liver nodule < 3 cm was present in 17
(12.7%) patients, single liver nodule > 3 cm was
present in 55 (41%) patients, 3 liver nodules all
< 3 cm were present in 9 (6.7%) patients while
multiple liver nodules were present in 53 (39.6%)
patients.
25 (18.3%) patients were Child Class A, 47
(35.1%) were Child Class B and 62 (46.3%) were
Child Class C. The mortality associated with HCC
at 1 year was 55.22% (74) with mean duration
of 2.91+ 2.40 months after diagnosis of HCC.
Patients characteristics are described in Table-I.
Patients Characteristics
No. of Patients and
Gender

Total 134
• Female 37 (27.6%)
• Male 97 (72.4%)

Mean Age
Mean Liver Span
Mean ALT Levels

58.73 + 9.605 years
9.12 + 0.08 cm
87.44 + 130.15 U/L

Median AFP Levels

219.85 ng/ml, Min.
0.86ng/ml, Max.
715510.20 ng/ml
36 (26.9%) patients
58 (43.3%) patients
40 (29.9%) patients

• Normal < 20 ng/ml
• Elevated 20-399 ng/ml
• Diagnostic > 400 ng/ml
Ultrasound Findings
• Location of Nodules
o Right Lobe
o Left Lobe
o Both right and left lobe
• Size of Nodules
o Single Nodule < 3 cm
o Single Nodule > 3 cm
o 3 nodules all < 3 cm
o Multiple nodules
Child Pugh Score
• Child Class A
• Child Class B
• Child Class C

89 (66.4%) patients
19 (14.2%) patients
26 (19.4%) patients
17 (12.7%) of patients
55 (41%) of patients
9 (6.7%) of patients
53 (39.6%) of patients
25 (18.3%) of patients
47 (35.1%) of patients
62 (46.3%) of patients

Table-I. Patients Characteristics
Professional Med J 2017;24(5):641-645.

In 94 (70.1%) of patients serum AFP levels were
not diagnostic rather elevated or normal and were
diagnostic only in 40 (29.9%) of patients. There
was a significant association noted between AFP
levels and severity of liver disease (Child Pugh
Score) (p=0.019) but no significant association
with tumor size and location was noted. The
sensitivity of AFP was noted in diagnosing HCC
at 20ng/ml, 100 ng/ml, 200ng/ml, 300ng/ml and
400 ng/ml and was 73.1%, 55.2%, 50.7%, 45.5%
and 43.3% respectively. (Table-II)
Cut-off Value of AFP
Sensitivity
20ng/ml
73.1%
100 ng/ml
55.2%
200ng/ml
50.7%
300ng/ml
45.5%
400 ng/ml
43.3%
Table-II. Sensitivity of AFP at different cut-off
values

DISCUSSION
AFP is used in initial screening of HCC along with
ultrasound.16 In this study we tried to validate AFP
as initial screening tool for HCC due to chronic
hepatitis C and found out that AFP is diagnostic
(> 400 ng/ml) in only 29.9% of patients with
sensitivity of 43.3% at cut off value of 400 ng/ml
and is significantly associated with severity of
liver disease.
High incidence of HCC in males in our study is
supported by various international studies but
with a comparatively less percentage. Haque IU
et al. in their study20 showed the 72.33% of male
patients had HCC which is almost equal to our
study (72.4%) despite different sample size. The
patients included in their study had HCC due to
both HBV and HCV compared to only HCV in this
study. The study also suggested that normal AFP
levels should always be supported by sensitive
imaging technique before excluding HCC. They
also concluded that AFP levels are co-related to
tumor size which is contrary to our results.
In another local study18 the sensitivity of AFP was
found to be 72.2% (Vs 73.1%) at cutoff value of
20 ng/ml, 50.2% (Vs 55.2%) at 100 ng/ml, 45.6%
(Vs 50.7%) at 200 ng/ml and 42.7% (Vs 43.3%) at
www.theprofesional.com
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400 ng/ml which is comparable to our study. This
limitation of AFP is most likely due to the fact that
a number of small tumors may not secrete AFP
resulting in normal levels despite the presence of
HCC.21

in patients with cirrhosis due to chronic HCV.
Abdominal ultrasound should be used for early
detection of HCC due to chronic hepatitis C.
Copyright© 15 Mar, 2017.

A systemic review of test characteristics of
α-Fetoprotein for detecting HCC in patients with
hepatitis C22 indicated sensitivity of AFP levels
higher than 20 µg/L ranged from 41% to 65%
compared to 73.1% in our study while sensitivity
at levels higher than 200 µg/L was very low (20%
to 45%) compared to 50.7%. This difference may
be due to small sample size in our study.
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In our study 80.6% patients had a single nodule
>3cm or multiple nodules on abdominal
ultrasound which shows that most of our patients
are detected late and are left with very limited or
no treatment options.23 This is also indicated by
early and high mortality in our study.
Our results indicate that AFP cannot be used in the
initial screening of HCC due to chronic HCV due
to its low sensitivity at diagnostic values. There
may be elevation of AFP in patients with chronic
HCV infection and may be normal in patients
with HCC.11,12,13 The findings are consistent with
American Association for Study of Liver Diseases
(AASLD) guidelines which recommend only
abdominal ultrasound for screening.17 but against
the Asia Pacific Association for study of Liver
Diseases (APASL) guidelines16 which recommend
both AFP levels and abdominal ultrasound.
We recommend only abdominal ultrasound for
initial screening of HCC in patients with cirrhosis
due to chronic HCV. Ultrasound has 78 – 90%
sensitivity and 93% specific for detection of HCC.24
AFP levels are only able to provide additional
detection in 6–8% of cases not previously
identified by ultrasound.24 AFP cannot be used
alone as screening test due to its low sensitivity at
diagnostic value and raised AFP in patients with
cirrhosis without HCC.11
CONCLUSION
AFP cannot be used as screening test for HCC
Professional Med J 2017;24(5):641-645.
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“if you want something
you’re never had then
you’ve got to do something
you’ve never done.”
Unknown
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