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ABSTRACT

Alpha-fetoprotein (α-fetoprotein, AFP) is a large serum glycoprotein, normally produced during fetal 
development by the liver and yolk sac. AFP may be useful in the diagnosis and follow-up of cases of HCC.
Aims and objectives of this study is to estimate and compare the level of AFP in normal subjects and HCC 
cases and to evaluate the diagnostic significance of AFP as a tumour marker in HCC.AFP level was estimated 
by CLIA among 44 healthy subjects and 76 HCC cases. 9 out of 44 healthy controls showed increased level 
of AFP.Among the 76 patients diagnosed with HCC, AFP level was found to be increased in 38 cases. AFP 
is a significant tumour marker for HCC and can be used as an important tool for assessing  the success of 
treatment regimen and prognosis.
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INTRODUCTION

Alpha-fetoprotein (α-fetoprotein, AFP) is a large 
serum glycoprotein, belonging to the intriguing class of 
onco-development protein1.AFP is normally produced 
during fetal development by the liver and yolk sac. After 
birth, the level drops  off rapidly, and by the second year 
only trace amounts are detectable in serum2. Although it 
is most commonly elevated in HCC, elevations in serum 
AFP can be seen in various malignancies including 
testicular cancer, bile duct cancer pancreatic cancer, 
stomach, and colon cancer. Elevated AFP can also be 
seen with non-malignant conditions including hepatitis 
and cirrhosis3 . 

Hepatocellular carcinoma (HCC) is the dominant 
form of primary liver cancer and is histologically and 
etiologically distinct from other forms of primary liver 
cancer4. Approximately 70%–90% of patients with HCC 
have an established background of chronic liver disease 
and cirrhosis, with major risk factors for developing 

cirrhosis including chronic infection with hepatitis B 
virus(HBV), hepatitis C virus (HCV), alcoholic liver 
disease, and nonalcoholic steatohepatitis (NASH). 
Additional risk factors for developing HCC include 
intake of aflatoxin-contaminated food, diabetes, obesity, 
certain hereditary conditions such as hemochromatosis, 
and some metabolic disorders5,6,7.

HCC is unusual among human cancers in that 
the causative agent is often clear. However, there are 
multiple etiological factors affecting HCC, all of which 
vary by geographic location, have a direct impact on 
the characteristics of these patients, and influence the 
disease course, making HCC an extremely complex 
condition associated with a poor prognosis8.

AFP may be useful in the diagnosis and follow-
up of cases of HCC.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)2. Due to the imperative significance 
of AFP as a tumour maker in HCC, the present study 
was undertaken in a selected group of patients suffering 
from Hepatic clinical conditions to evaluate AFP levels 
in patients suspected of hepatocellular carcinoma and to 
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establish a possible correlation with occurrence, cause 
and extent of the disease.

MATERIAL AND METHOD

The study was conducted  in the department of 
Gastroenterology,IGIMS,Patna over a period of six 
months.Institutional ethical clearance was taken for this 
study . A brief  history of Patients were taken with clinical 
symptoms and signs and initial diagnosis. Patients 
admitted in wards or visiting OPDs with diagnosis or 
suspicions of HCC due to conditions of Chronic Liver 
disease (CLDs), hepatitis C (HCV) and hepatitis B viral 
(HBV) infections, were selected. Subjects with other 
GI tumours, chronic liver disease without HCC  or any 
other benign liver disorders were excluded from the 
study.Written consents were taken from all the subjects 
enrolled for the study.

AFP estimation was done using Chemi 
Luminescence Immuno Assay method on Beckman 
Coulter Access 2 machine in the department of 
Biochemistry IGIMS,Patna.2ml of venous blood was 
taken and serum was analysed for AFP.

AFP level >9ng/ml were considered positive.

Data were expressed as mean and SD. MS Excel and 
SPSS softwares were used for data analysis.A p-value of 
<0.05 was considered statistically significant.

RESULTS

Out of 44 control subjects taken for, 38 were male 
and 6 were females with AFP level 7.55± 6.3ng/ml and 
7.21±5.9 ng/ml respectively. AFP level was found to be 
elevated in 18% male and 16% female controls. 76 cases 
diagnosed with HCC were taken for study of which 
69 were males and 7 were females.AFP level in HCC 
diagnosed cases were 376±94.2 ng/ml in males and 
341.16±85.4 ng/ml in females.AFP level was elevated in 
38 HCC diagnosed cases with 50% sensitivity and 81% 
specificity. The highest level of AFP recoded was found 
to be 3000ng/ml.Among the HCC diagnosed cases ,31 
were HBV positive  and 3 were infected with HCV,thus 
making viral infection an important cause of hepatic 
carcinoma.

Fig 1. . AFP positivity profile in control and HCC cases

Table 1. Comparative study of AFP level in 
control and HCC cases

   Control
  ( ng/ml)

    HCC
  (ng/ml)

p value

 male   7.55±6.3  376± 94.2 <0.01

female  7.21± 5.9  341.16± 
85.41

Fig 2. Etiological profile in HCC cases

 DISCUSSION

It is well documented that AFP estimation remains 
a useful test for clinicians, oncologists and physicians 
involved in the management of patients with foetal 
defects (spina bifida), hepatic malignancies (HCC, 
hepatoma, Hepatoblastoma,

Hb), hepatic infections (HCV, HBV) and cancers 
of pancreas and germ cell9,10,11,12. Favorable outcomes in 
HCC are more likely when detected at an early stage. 
Thus, effective screening aims at detecting preclinical 
HCC. For this purpose, various combinations of 
AFP testing, imaging with US, CT and/or MRI, are 
recommended. The role of chronic viral hepatitis in 
hepatocarcinogenesis is established. Screening patients 
with chronic viral hepatitis has been shown to result in 
earlier HCC detection, and reduced cancer mortality. 
Guidelines for screening and diagnosing HCC by the 
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American Association for the Study of Liver Diseases 
(AASLD), and the European Association for the Study of 
the Liver (EASL), are largely based on studies involving 
viral-related HCC13,14,15.

Blood AFP level is also used in monitoring response 
to therapy.Studies on AFP levels in patients with HCC 
and other benign and malignant liver diseases have 
shown that serum AFP is greater than 400 ng/ml in 69% 
of patients with hepatoma.In none of 66 cases of cancer 
other than HCC was the AFP level greater than 400 ng/
ml. In 211 patients with non-malignant liver disease, 
an AFP level greater than 400 ng/ml was seen in only 
one patient, a person with chronic aggressive hepatitis. 
These data suggest that in patients thought to have

HCC on clinical grounds, AFP levels about 400 ng/
ml should strongly confirm the presence of HCC by a 
tissue diagnosis. However, clinicians should remember 
that some patients with primary hepatic cancer will have 
normal AFP levels, and normal or moderately elevated 
levels should not be used to exclude the diagnosis of 
HCC2.

In the present study, AFP positivity was analyzed to 
check the utility of this marker in  HCC and to define the 
normal AFP levels in matched control groups. A major 
limitation is the smaller sample size to assess the AFP 
levels in this group.AFP level was found to be raised in 
50% of the HCC cases ,while highest level recorded of 
AFP was 3000 ng/ml.

In a study by Kapoor D, the AFP levels were raised 
in 65% of the HCC cases, the highest level recorded 
being 580 ng/ml.Panchanadam M et al found elevated 
AFP levels in 47.4% of the cases16,17.In yet another study 
, a positivity of 45.4% was observed among HCC cases. 
The highest AFP level detected in HCC cases was 739 
ng/ml18.

Previous studies have found that elevated AFP levels 
are associated with higher pathological grade, more 
advanced Barcelona Clinic Liver Cancer stage, TNM 
stage, and larger tumors. Pathological grade, TNM-7 
stage, and tumor size are independent risk factors for 
survival, suggesting that patients with HCC with AFP-
positive experience relatively poor survival19-24.These 
findings were in concordance to the present study.

 Studies have shown that AFP, AFP-L3, and des-g-
carboxyprothrombin (DCP) are the most useful serum 

tumor markers for the detection of HCC, and their 
simultaneous determination could improve the accuracy, 
especially in differentiating HCC from non-malignant 
hepatopathy24-29.

CONCLUSION

In conclusion ,AFP is a significant marker for 
Hepatocellular Carcinoma (HCC). It is also helpful 
in assessing problems in management of HCC and 
monitoring treatment regiments. Related studies also 
suggest that AFP is also useful in evaluating malignancies 
in germ cells and other GI tumours.
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