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ABSTRACT 
Background: Correct diagnosis and staging of HCC are very vital regarding treatment and other decisions of management. We have several imaging 
modalities available with high sensitivity and specificity for diagnosis or staging of HCC but not so many biochemical tests for small or well differentiated 
HCC. Objective: Correlation of level of serum Alpha feto-protein with mean tumor size in hepatocellular carcinoma. Study Design: Descriptive, Cross-
sectional study. Settings: Departments of Medicine Allied Hospital and District Headquarters Hospital, Faisalabad Pakistan. Duration: 5th November 
2017 to 4th May 2018. Methodology: A total of 40 patients of HCC and age 18-70 years of either gender were included. Pregnant, lactating women 
and patients having high levels of AFP from sources other than HCC were excluded. Serum levels of AFP were measured by same laboratory by 
taking blood samples and size of HCC on ultrasonography was obtained by same radiologist. Results: Mean age was 54.90 ± 10.25 years. Out of 
these 40 patients, 26 (65.0%) were male and 14 (35.0%) were females with male to female ratio of 1.9:1. Mean size of hepatocellular carcinoma was 
6.44 ± 3.40 cm and mean AFP levels were 3.0692E3 ± 6505.82 ng/ml. Pearson Correlation coefficient between AFP levels and Size of HCC was 
found to be 0.152 with p-value of 0.349. Conclusion: This study concluded that there is positive correlation between AFP levels and Size of HCC. 
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INTRODUCTION 
Liver is a vital organ of the body and common site for tumors 
which may be benign or malignant primary or secondary. 
Primary liver cancer is the fifth most common malignancy in men 
and the eighth in women worldwide. In 2000, it was estimated 
that there were about 564,000 new cases of liver cancer 
worldwide, and a similar number of patients died as a result of 
this disease.1  
Any lesion found in liver of a known malignant patients needs 
further workup as metastatic spread is very common in liver and 
such lesions are present in approximately 7-25% of population.2 
Malignant lesion may be hepatocellular carcinoma which is 
primary malignancy of liver or they may be metastatic from other 
organs like primary cancer in colon. Benign lesions of liver may 
be liver cysts (simple, as well as polycystic liver disease), 
hemangiomas, focal nodular hyperplasias, adenoma and 
sarcoidosis. Fatty liver and liver cirrhosis may also result in 
diffused liver lesions. Simple cysts can be present in liver as fluid 
filled cavity causing no symptoms, but in polycystic liver disease 
there are many cysts of variable shapes and sizes, present 
throughout the organ. It may be asymptomatic in some persons 
but it can cause abdominal discomfort in others.3  
Most common primary malignancy of liver is hepatocellular 
carcinoma (HCC). Risk factors of HCC are hepatitis B and C 
virus infections, dietary intake of aflatoxins and drinking 
contaminated water in the rural areas. Although hepatitis B virus 

(HBV) is main factor for HCC in many Asian Pacific countries, 
hepatitis C virus (HCV) is responsible for most cases of HCC in 
Pakistan.4,5  
Pakistan has Anti HCV antibody in about 4.8% of general 
population while HBS antigen is positive in 2.5% of about 200 
million general population. High contamination rates with 
aflatoxin in Pakistan is also responsible for liver carcinogenesis. 
The age-standardized rate of HCC in Pakistan is about 7.6 per 
100,000 persons per year for males and 2.8 for females. At the 
time of diagnosis, HCC is at advanced stage of disease in most 
of patients and is usually associated with liver cirrhosis. The 
main objective of treatment is to slow tumor growth at advance 
stage of disease as no permanent medical cure is available. 
While in well developed countries 30% of patients are present 
in early stages of hepatocellular carcinoma.6  
Correct diagnosis and staging of HCC are vital in deciding 
treatment modality. A variety of imaging techniques can be used 
for identification and staging of HCC. Some imaging techniques 
have high sensitivity and specificity for diagnosis or staging of 
HCC but its results are not good for small or well differentiated 
HCC.7  
Main tools which are widely used to diagnose liver cancer at 
early stage are ultrasound of liver or alpha-fetoprotein which are 
often combined together. A study conducted in Jinnah 
Postgraduate Medical Centre Karachi showed there was a 
significant correlation of mean serum AFP level with mean 
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tumor size in hepatocellular carcinoma. Resection or transplant 
of liver can be done in early stages of liver with better 
outcomes.8,9  
The purpose of my study was to determine if there is any 
significant correlation between the size of HCC and level of 
alpha fetoprotein and if AFP level can be used to differentiate 
between early and advance stage, on the basis of which proper 
treatment strategy can be planned. 
The objective of the study was to determine the correlation of 
serum Alpha feto-protein level with mean tumor size in 
hepatocellular carcinoma. 
 
Operational Definitions: 
Mean Alphafeto Protein (AFP): Mean Alpha feto protein level 
was measured as given by same laboratory. 
Mean Tumor Size: Tumor size was measured on 
ultrasonography done by same radiologist, as the size of focal 
lesion seen. 
Hepatocellular Carcinoma: Hepatocellular carcinoma is a 
focal lesion in liver originating from hepatocytes not a secondary 
from any other organ. 
 

METHODOLOGY 
Study Design: Descriptive, Cross-sectional study. 
Settings: Departments of Medicine Allied Hospital and District 
Headquarters Hospital, Faisalabad Pakistan. 
Duration: 5th November 2017 to 4th May 2018. 
Sample Technique: Non-probability, consecutive sampling. 
Sample Size: By using correlation sample size calculator; 
r=0.4721, Type1 error=5%, Type 2 error=10%, Confidence 
level=95%, Sample size=40 
Inclusion Criteria: Both males and females in between 18-70 
years with diagnosed cases of HCC. 
Exclusion Criteria: Patients having metastasis, pregnant 
females, lactating females and patients having high levels of 
AFP from sources other than HCC e.g. ataxia telangiectasia, 
tumors of ovary or testes were excluded from the study. 
Data Collection Procedure: After Approved from ethical 
committee and taking informed consent, Patient fulfilling the 
inclusion criteria was enrolled in the study. Serum levels of AFP 
were measured by same laboratory by taking blood samples 
and size of HCC on ultrasonography was obtained by same 
radiologist. Data was collected using a standardized Performa 
by principal investigator. Follow up was insured by contacting 
the patient through telephone.  
Data Analysis Procedure: All the collected information was 
transferred to SPSS Version 20 to be analyzed accordingly. 
Mean and standard deviation were calculated for all quantitative 
variables like age, serum AFP level and tumor size. Frequency 
and percentage were calculated for all qualitative variables like 
gender. Pearson’s Correlation was applied to correlate elevated 
serum AFP level and tumor size. Effect modifiers like age and 
gender were controlled by stratification. Post stratification 
Pearson’s correlation was applied. P-value ≤5 was taken as 
significant. 
 

RESULTS 
Age range in this study was from 18 to 70 years with mean age 
of 54.90 ± 10.25 years. Majority of the patients 30 (75.0%) were 
between 46 to 70 years of age as shown in Table 1.  
 
Table 1: Age distribution for patients (n=140) 

Age (In years) No. of Patients Percentage % 

18-45 10 25.0 

46-70 30 75.0 

Total 40 100.0 

Mean ± SD = 54.90 ± 10.25 years 
 
Out of these 40 patients, 26 (65.0%) were male and 14 (35.0%) 
were females with male to female ratio of 1.9:1 as shown in 
Figure 1.  
 

 

Figure 1: Gender distribution of the patients (n=40) 
 
Mean size of hepatocellular carcinoma was 6.44 ± 3.40 cm and 
mean AFP levels were 3.0692E3 ± 6505.82 ng/ml as shown in 
Table 2. Pearson Correlation coefficient between AFP levels 
and Size of HCC is shown in Table 2 and was found to be 0.152 
with p-value of 0.349.  
 
Table 2: Correlation between AFP levels and size of HCC 

 n Minimum Maximum Mean Std. Deviation 

AFP (ng/ml) 40 2.13 25830.00 3.0692E3 6505.82 

HCC (cm) 40 1.20 17.50 6.44 3.40 
 

Correlations HCC AFP 

AFP (ng/ml) 

Pearson Correlation 1 0.152 

Sig. (2-tailed)  0.349 

n 40 40 

HCC (cm) 

Pearson Correlation 0.152 1 

Sig. (2-tailed) 0.349  

n 40 40 

 

26
65.00%

14
35.00%

Male

Female
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Stratification of correlation between AFP levels and Size of HCC 
with respect to age groups is shown in Table 3 & 4.  
 
Table 3: Stratification of AFP levels and size of HCC 

 Mean Std. Deviation n 

HCC 3.6077E3 7904.03 10 

AFP 5.11 1.75 10 

age group = 18-45 
 

Correlationsa VAR00005 VAR00006 

AFP 

Pearson Correlation 0.322 1 

Sig. (2-tailed) 0.364  

N 10 10 

HCC 

Pearson Correlation -0.195 0.202 

Sig. (2-tailed) 0.589 0.576 

N 10 10 

 

Table 4: Stratification of AFP levels and size of HCC 

 Mean Std. Deviation N 

AFP 2.8897E3 6115.48 30 

HCC 6.8 3.71 30 

age group = 46-70 
 

Correlationsa VAR00005 VAR00006 

AFP 

Pearson Correlation .002 1 

Sig. (2-tailed) .991  

N 30 30 

HCC 

Pearson Correlation -.111 .176 

Sig. (2-tailed) .559 .353 

N 30 30 

 

Table 5 & 6 have shown the stratification of correlation between 
AFP levels and Size of HCC with respect to gender. 
 

Table 5: Stratification of male gender with respect to AFP 
levels and size of HCC 

 Mean Std. Deviation N 

AFP 2.9758E3 6933.10 26 

HCC 6.29 3.13 26 

 
 

Correlationsa VAR00005 VAR00006 

AFP 

Pearson Correlation 0.004 1 

Sig. (2-tailed) 0.984  

N 26 26 

HCC 

Pearson Correlation -0.209 0.123 

Sig. (2-tailed) 0.306 0.550 

N 26 26 

 

Table 6: Stratification of female gender with respect to AFP 
levels and Size of HCC 

 Mean Std. Deviation N 

AFP 3.2426E3 5872.74 14 

HCC 6.70 3.96 14 
 

Correlationsa VAR00005 VAR00006 

AFP 

Pearson Correlation -0.360 1 

Sig. (2-tailed) 0.206  

N 14 14 

HCC 

Pearson Correlation -0.207 0.210 

Sig. (2-tailed) 0.478 0.471 

N 14 14 

 

DISCUSSION 
In-spite of having multiple researches to find new markers for 
HCC diagnosis, serum AFP is still considered to be the most 
important marker. Although serum AFP levels are high in 
patients with HCC, may be low in some patients. Interestingly, 
the level may be high in non-cancerous cirrhotic patients10,11 in 
order to predict presence of liver cancer in cirrhotic patient or 
chronic viral hepatitis B or C patients, AFP is still the only marker 
to be advised.12,13 Its level has both diagnostic and prognostic 
value. Because of low cost, it is also valuable marker for post-
operative HCC reoccurrence and metastasis.14 Although its 
higher levels are associated with portal vein tumor thrombosis, 
involvement of both lobes of liver, larger tumor size and massive 
involvement12 there is no consistent correlation between its 
level, tumor size and metastasis.16     

I have conducted this study to determine the correlation of 
serum Alpha feto-protein level with mean tumor size in 
hepatocellular carcinoma. Age range in this study was from 18 
to 70 years with mean age of 54.90 ± 10.25 years. Majority of 
the patients 30 (75.0%) were between 46 to 70 years of age. 
Out of these 40 patients, 26 (65.0%) were male and 14 (35.0%) 
were females with male to female ratio of 1.9:1. Mean size of 
hepatocellular carcinoma was 6.44 ± 3.40 cm and mean AFP 
levels were 3.0692E3 ± 6505.82 ng/ml. Pearson Correlation 
coefficient between AFP levels and Size of HCC was found to 
be 0.152 with p-value of 0.349. In a cross-sectional analytical 
study,9 review of the clinical data of 98 patients male 69 (70.4%) 
and female were 29 (29.6%) with mean age of 53.89 ± 12.511 
ranging from 32 to 82 years was done. Of these there were 22 
(22.4%), 25 (25.5%), 51(52%) cases in group 1, 2, 3 
respectively. While in tumor size groups, 17 (17.3%) were in 
group A, 35 (35.7%) in group B and 46 (46.9%) in group C. 
There was a significant correlation of serum AFP level with 
tumor size in hepatocellular carcinoma. (r=0.472, 0.0001).9 

During fetal development liver and yolk sac are the main source 
of AFP production and after birth, its levels rapidly diminishes 
with only trace amount left by second year. Although, its level 
primary indicate HCC, it may also be detectable in other 
malignancies. In patients with clinical correlation to HCC, a 
confirmatory tissue diagnosis is highly likely with AFP levels 
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greater than 400ng/ml. 17 A normal level of AFP with clinical 
evidence of HCC dose not rule out its diagnosis but it is used 
most specifically to check the efficacy of treatment of HCC as 
follow up marker. 
Recently, there has been decrease in the important of AFP, 
regardless, there is proof which validates AFP as good 
prognostic marker in treated HCC patients. In addition, patients 
having more than 1000ng/ml levels of AFP are considered poor 
candidates for liver transplantation.18 Thus, AFP level may also 
be used as criteria for transplant candidate selection19 In those 
receiving locoregional treatments like radioembolization  by 
yttrium-99 or trans-arterial embolization (TACE) , a fall of more 
than 50% AFP indicated good outcomes of therapy, longer 
survival rate and timely detection of progression. 20 As discussed 
earlier and increased post treatment AFP level indicates 
recurrence of HCC which is also highlighted by the guideline of 
American Association for the study of liver diseases (AASLD). 21 

However, efficacy of AFP monitoring is controversial and varies, 
based on etiology of CLD in patients with HCC.21 Evaluation of 
serum AFP may also be due to underline necrosis and 
inflammation22 similarly AFP has been seen as predictor of post-
surgical tumor recurrence and patient survival.23-27 

after observing its strong correlation between AFP values and 
micro vascular invasions and tumor dimensions. 28              

In fact, tumor activity and vascular invasion correlates with 
increased AFP levels which is further evident by a link between 
HCC cell distribution in blood and AFP mRNA.29-30 
Recent studies of 6817 US patients, AFP level before surgery is 
considered to be a strong variable as patient selection for liver 
transplantation.23 Similar studies in Italy shows a raised AFP 
level before liver transplantation as independent risk factor for 
recurrence of HCC.24 

Debates are going on regarding AFP threshold values to be 
used with proposed cut off values at 210,400& 1000ng/ml.31-32 

with no definitive international levels. As suggested by two 
studies from France and Canada, post LT recurrence of HCC is 
related to velocity at which AFP increases. 
However, this new indicator and its proposed cut off value (15 
to 50ng/ml/month) need to be confirmed.  
 

CONCLUSION 
This study concluded that there is positive correlation between 
AFP levels and Size of HCC. So, we recommend that, 
monitoring of AFP levels in cirrhosis is useful in early detection 
of HCC and in monitoring of recurrence after treatment in order 
to reduce the morbidity and mortality of these particular patients. 
 

LIMITATIONS 
This was a small sample size and single center study.  
 

SUGGESTIONS / RECOMMENDATIONS 
Further large sample size multicenter studies should be done to 
assess the more significance of this marker. 
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