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ABSTRACT
Background:Hepatocellular carcinoma (HCC) is the fourth leading cause of cancer-related
death worldwide. The present study was conducted to assess usefulness of AFP as a tumor
marker in cases of HCC.
Materials & Methods:72 hepatocellular carcinoma patients of both genders were enrolled. 5
ml of venous blood was taken and level of AFP was measured.
Results: Out of 72, males were 42 and females were 30. There were 30 HBV, 12 HCV, 10
HBV and HCV positive, 7 HBV and HCV negative, 5 AFB1 positive and 8 HBV and AFB1
positive. AFP positivity was seen in 18, 3, 8, 2, 3 and 4 respectively. The mean AFP titre
level (ng/ml) was 504.2, 482.6, 572.4, 461.2, 476.2 and 224.7 respectively. The difference
was significant (P< 0.05).
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Conclusion: Overall positivity pattern of AFP in HCC does indicate that higher levels of
AFP are observed with hepatitis virus positivity, especially with HBV.
Key words:cancer, hepatocellular carcinoma, tumour
Introduction
Hepatocellular carcinoma (HCC) is the fourth leading cause of cancer-related death
worldwide. The prevalence of HCC in autopsied Indians is low, and varies between 0.2% and
1.9%.In the ordinary diagnostic process of HCC, a space-occupying lesion in the liver is first
detected by imaging modalities such as ultrasonography and then confirmed by dynamic CT
or MRI with contrast media.1 Typical HCC shows hypervascularity in the arterial phase and
washout of contrast media in the portal-venous phase. The final diagnosis was made
pathologically when a patient receives percutaneous biopsy, hepatic resection, or liver
transplantation.2
Alphafetoprotein (AFP) has served as a diagnostic test for HCC since the 1970s, when most
patients with HCC were diagnosed at an advanced stage with clinical symptoms.3Alphafetoprotein (AFP), a 70-KDa glycoprotein tumor marker, is increased in the majority of
patients with HCC and other gastrointestinal tumors. AFP is normally produced during fetal
development by the liver and yolk sac. After birth, the levels drop off rapidly, and by the
second year only trace amounts are detectable in serum. 4Concentrations higher than
500 ng/ml can be confirmatory in that situation. Nowadays quite a few small HCCs (e.g.,
3 cm or smaller) can be detected owing to advances in imaging modalities, and it is known
that significant numbers of small HCCs do not secrete a diagnostic level of AFP. 5
Furthermore, AFP levels are elevated both in patients with HCC and in those with chronic
liver diseases, and there is a wide overlap between the two groups. Thus, the role of AFP as a
diagnostic test is getting smaller. 6The present study was conducted to assess usefulness of
AFP as a tumor marker in cases of HCC.
Materials & Methods
The present study comprised of 72 hepatocellular carcinoma patients of both genders. The
consent was obtained from all patients.
Data such as name, age, gender etc. was recorded. Sociodemographic characteristics, diet,
cigarette smoking habits, consumption of alcohol, betel nut chewing, their medical and
surgical history, and any family history of HCC were recorded. 5 ml of venous blood was
taken and level of AFP was measured. Data thus obtained were subjected to statistical
analysis. P value < 0.05 was considered significant.
Results
Table I Distribution of patients
Gender
Number

Total- 72
Male
42

Female
30

Table I shows that out of 72, males were 42 and females were 30.
Table II Alpha-fetoprotein positivity profile in hepatocellular carcinoma
Parameters
Number
AFP positivity Mean titre
HBV
30
18
504.2
HCV
12
3
482.6
HBV and HCV positive
10
8
572.4
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P value
0.01

HBV and HCV negative
AFB1 positive
HBV and AFB1 positive

7
5
8

2
3
4

461.2
476.2
224.7

Table II, graph I, II shows that there were 30 HBV, 12 HCV, 10 HBV and HCV positive, 7
HBV and HCV negative, 5 AFB1 positive and 8 HBV and AFB1 positive. AFP positivity
was seen in 18, 3, 8, 2, 3 and 4 respectively. The mean AFP titre level (ng/ml) was 504.2,
482.6, 572.4, 461.2, 476.2 and 224.7 respectively. The difference was significant (P< 0.05).
Graph IAlpha-fetoprotein positivity profile in hepatocellular carcinoma
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Graph IIAlpha-fetoprotein positivity profile in hepatocellular carcinoma
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Discussion
AFP may be useful in the diagnosis and follow-up of cases of HCC, although increased levels
are associated with malignancies other than primary HCC. 7 Studies suggest that in patients
thought to have HCC on clinical grounds, AFP levels >400 ng/ml should strongly confirm the
presence of HCC by a tissue diagnosis. 8 Some patients with primary hepatic cancer will have
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normal AFP levels, and normal or moderately elevated levels should not exclude a diagnosis
of HCC, although the usefulness in follow-up of patients under treatment for hepatoma has
not been examined systematically.9 Thus, this marker is believed to be useful in following the
clinical course of persons with HCC. 10 It has been suggested that the AFP values are more
likely to be elevated with the stage of such cancers and are of prognostic value to check the
efficacy of treatment of HCC. Levels of serum AFP are widely used for HCC screening in
patients with chronic liver disease (CLD). The relationship between viral etiology and AFP
levels in HCC is still unclear.11,12The present study was conducted to assess usefulness of
AFP as a tumor marker in cases of HCC.
In present study, out of 72, males were 42 and females were 30.Murugavelet al13 verified the
usefulness of alpha-fetoprotein (AFP) as a tumor marker and analyzed the influence of viral
etiology on AFP levels in HCC. Of a total of 1012 cases with liver disease, 202 were
investigated for the presence of AFP (142 HCC cases, 30 cirrhosis cases, and 30 chronic liver
disease (CLD) cases). In addition, serum samples from 30 healthy patients, 30 hepatitis B
surface antigen (HBsAg) carriers, and 30 acute viral hepatitis cases were included as controls.
AFP was quantitatively determined using a commercial ELISA (Quorum Diagnostics,
Canada). Out of the 142 HCC cases screened for AFP, aflatoxin B1 (AFB1) detection was
carried out in 38 HCC cases using an in-house immunoperoxidase test. Results: In HBV and
HCV co-infected HCC cases, the AFP positivity was 85.7%. In HBV aloneassociated HCC,
the positivity was 62.9%, and 54.5% of AFB1 positive HCC cases showed AFPpositivity. In
HBV and HCV negative HCC cases, the positivity was 20.5%, and in HCV-associated HCC
it was 17.6%. The HBV/HCV co-infected group and HBV alone positive HCC cases had
significantly elevated levels of AFP. When AFP positivity was analyzed based on the marker
profile of HBV, 89.7% of AFP positive cases were HBV-DNA positive.
We found that there were 30 HBV, 12 HCV, 10 HBV and HCV positive, 7 HBV and HCV
negative, 5 AFB1 positive and 8 HBV and AFB1 positive. AFP positivity was seen in 18, 3,
8, 2, 3 and 4 respectively. The mean AFP titre level (ng/ml) was 504.2, 482.6, 572.4, 461.2,
476.2 and 224.7 respectively. Tateshi et al14 in their research studies were included when they
showed sensitivity and specificity for HCCs 5 cm or smaller and recruited only patients with
chronic hepatitis or liver cirrhosis as control. We assessed diagnostic odds ratios (DORs) for
the evaluation of diagnostic accuracy of tumor markers and positive likelihood ratios (LRs+)
to find the optimal cutoff value. DORs and LRs+ were combined according to the random
effect model. Seventeen articles on three tumor markers—AFP, des-gammacarboxyprothrombin (DCP), and Lens culinaris agglutinin-reactive fraction of AFP (AFPL3)—were enrolled after full-text evaluation. AFP was inferior to DCP and AFP-L3 in both
DOR (4.50 vs. 8.16 and 10.50) and area under the ROC curve (0.647 vs. 0.688 and 0.695).
Optimal cutoff values that provide the best LR+ were 200 ng/ml for AFP, 40 mAU/ml for
DCP, and 15% for AFP-L3. Diagnostic accuracy of AFP in small HCC was substantially
limited. Surveillance including other tumor markers with optimal cutoff value should be
conducted to confirm the efficacy of the policy.
Conclusion
Authors found that the overall positivity pattern of AFP in HCC does indicate that higher
levels of AFP are observed with hepatitis virus positivity, especially with HBV.
References
1. Peng SY, Chen WJ, Lai PL, Jeng YM, Sheu JC, Hsu HC. High afetoprotein level
correlates with high stage, early recurrence and poor prognosis of hepatocellular
carcinoma: significance of hepatitis virus infection, age, p53 and b-catenin mutations. Int
J Cancer 2004;112:44—50.

1838

2. Nomura F, Ohnishi K, Tanabe Y. Clinical features and prognosis of hepatocellular
carcinoma with reference to serum alpha-fetoprotein levels. Analysis of 606 patients.
Cancer 1989;64:1700—7.
3. Furukawa R, Tajima H, Nakata K, Kono K, Muro T, Sato A, et al. Clinical significance of
serum alpha-fetoprotein in patients with liver cirrhosis. Tumour Biol 1984;5:327—38.
4. Liaw YF, Tai DI, Chu CM, Lin DY, Sheen IS, Chen TJ, et al. Early detection of
hepatocellular carcinoma in patients with chronic type B hepatitis. A prospective study.
Gastroenterology 1986;90:263—7.
5. Panchanadam M, Madanagopalan N, Thyagarajan SP, Hill PG, Arumugam S. Correlated
clinical, histopathological, HBV and AFP studies of primary carcinoma liver. Ann Acad
Med Singapore 1980;9:210—4.
6. Lee SD, Tong MJ, Wu JC, Lin HC, Tsai YT, Lo KJ. A randomised double-blind placebocontrolled trial of prednisolone therapy in HBeAg and HBV DNA positive Chinese
patients with chronic active hepatitis B. J Hepatol 1991;12:246—50.
7. Cedrone A, Covino M, Caturelli E, Pompili M, Lorenzelli G, Villani MR, et al. Utility of
alpha-fetoprotein (AFP) in the screening of patients with virus-related chronic liver
disease: does different viral aetiology influence AFP levels in HCC? A study in 350
Western patients. Hepatogastroenterology 2000;47:1654—8.
8. Soresi M, Magliarisi C, Campagna P, Leto G, Bonfissuto G, Riili A, et al. Usefulness of
alpha-fetoprotein in the diagnosis of hepatocellular carcinoma. Anticancer Res
2003;23:1747—53.
9. Nishi S, Watabe H, Hirai H. Species cross-reaction of alphafetoproteins and break-down
of the tolerance to alpha-fetoprotein by immunization with heterologous alphafetoprotein. Tumour Res 1973;8:17—22.
10. Lehmann FG, Wegener T. Aetiology of human liver cancer: controlled prospective study
in liver cirrhosis. J Toxicol Environ Health 1979;5:281—99.
11. Kapoor D, Aggarwal SR, Singh NP, Thakur V, Sarin SK. Granulocyte-macrophage
colony-stimulating factor enhances the efficacy of hepatitis B virus vaccine in previously
unvaccinated haemodialysis patients. J Viral Hepatol 1999;6:405—9.
12. Francioni S, Pastore M. Alpha-fetoprotein and acute viral hepatitis type B. J Nucl Med
Allied Sci 1989;33:103—6.
13. Murugavel KG, Mathews S, Jayanthi V, Shankar EM, Hari R, Surendran R, Vengatesan
A, Raghuram K, Rajasambandam P, Murali A, Srinivas U. Alpha-fetoprotein as a tumor
marker in hepatocellular carcinoma: investigations in south Indian subjects with
hepatotropic virus and aflatoxinetiologies. International Journal of Infectious Diseases.
2008 Nov 1;12(6):e71-6.
14. Tateishi R, Yoshida H, Matsuyama Y, Mine N, Kondo Y, Omata M. Diagnostic accuracy
of tumor markers for hepatocellular carcinoma: a systematic review. Hepatology
international. 2008 Mar;2(1):17-30.

1839

