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Abstract  

Background: To assess the treatment outcomes with respect to different 

prognostic factors in hepatocellular carcinoma and compare the characteristics 

of Normal or low AFP vs elevated AFP. Materials and Methods: 
Retrospective study. From Jan 2018 to Dec 2022, all the Hepatocellular 

carcinoma patients registered, evaluated and treated in Tertiary care institute 

were studied. Result: Total 220 cases registered of which 87% are Males, 

mean age 57 years. Alcohol and cirrhosis present in about 56% cases, 33% had 

viral aetiology. 48% were multifocal tumours and 40% patients have portal 

vein thrombosis.16% of patients present with metastasis of which more 

common is lung. Most common stage BCLC C 62%, Child Pugh B 68%. Most 

of the patients started with Sorafenib 78%, Resection 12%, and TACE 7%. 

There is no significant correlation between the Sr. AFP levels with Maximum 

Tumour diameter (MTD) (p=0.480), Multifocality (p=0.384), PVT (p=0.077) 

and Cirrhosis (p=0.548). Of 220 cases 25 cases lost to follow up. So survival 

analysis done for only 195 cases. Median overall survival was 6 months. With 

respect to AFP, patients with low AFP had better survival than elevated AFP 

which is statistically significant (p<0.01). In Cox Regression analysis, Portal 

vein thrombus (p<0.001), Alcoholism (p=0.001), Cirrhosis (p=0.009), BCLC 

stage (p<0.001) and Child pugh Score (p<0.001) shows statistically significant 

difference in survival. Others factors like Tumour diameter (p=0.081), Nodal 

status (p=0.409), Multifocality (p=0.084), Viral etiology (p=0.303) shows no 

significant statistical difference in survival. Conclusion: Regarding Sr. AFP 

there is no correlation between the tumour characteristics. Patients with Low 

AFP also presents with advanced disease and vice versa. So for patients with 

low AFP other markers like PIVKA, EpCAM, Glypican 3 can be used.  But 

these markers need to be evaluated in detail. In our study Sr. AFP, PVT, 

Cirrhosis, BCLC Stage and Child pugh score were determined to be the 

important prognostic factors predicting survival mainly in a resource limited 

setting. This will help in treating the HCC with poor prognostic features 

aggressively. 

 
 

 

INTRODUCTION 
 

Hepatocellular carcinoma (HCC) is the most 

common primary malignancy of the liver with an 

annual incidence of 40000 cases per year and it is in 

11th place and 8th place in mortality.[1] It stands as a 

formidable global health challenge, reflecting its 

rising incidence and complex clinical 

manifestations. As we confront the nuances of this 

malignancy, the imperative to discern prognostic 

factors governing treatment outcomes becomes 

increasingly evident. This study navigates the 

intricacies of HCC prognosis, in our institute—a 

setting emblematic of resource limitations and 

diverse patient demographics. The burgeoning 

prevalence of HCC places an onus on the scientific 

community to unravel the intricacies that underscore 

its heterogeneity. In this pursuit, an exploration of 
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various prognostic factors—ranging from 

demographic characteristics to tumor attributes—

emerges as imperative. Traditional markers, such as 

Alpha-fetoprotein (AFP), have long-guided 

diagnostic and therapeutic decisions.[2] However, the 

evolving landscape of HCC research prompts a 

critical reevaluation of AFP's role as an isolated 

prognostic determinant, necessitating a 

comprehensive investigation into its correlation with 

treatment outcomes.[3] Tumor size and number of 

lesions also play an important role in 

prognostication along with AFP.[4] The treatment 

armamentarium for HCC spans a spectrum of 

modalities, each bearing unique considerations and 

implications. From Sorafenib as a systemic 

therapeutic option to surgical resection and 

transarterial chemoembolization (TACE) as 

locoregional strategies, the multifaceted nature of 

HCC management unfolds.[5,6] Amidst this diversity, 

risk factors such as alcoholism, cirrhosis, and viral 

etiology intricately weave into the clinical tapestry, 

warranting a comprehensive analysis of their 

influence on patient survival.[7] This retrospective 

journey, spanning from January 2018 to December 

2022, is poised to contribute not merely empirical 

data but profound insights into the intricate interplay 

of factors shaping HCC prognosis. 
 

MATERIALS AND METHODS 

 

We analyzed the data from our institute who are all 

underwent treatment for Hepatocellular carcinoma 

from January 2018 to December 2022. The total 

number of cases analyzed was 220. Patient 

characteristics, Baseline blood parameters, Serum 

AFP, and CT scan reports are all collected. Of these 

220 cases, we found 25 cases lost to follow-up. So 

for survival analysis, only 195 cases were analyzed. 

Statistical Method 

For patient characteristics, Numerical variables are 

expressed in Median, and Categorical variables are 

expressed in percentage. Overall survival is 

calculated using the Kaplan-Meier curve. 

Correlations between Sr.AFP and MTD are done 

using Spearman's rho test. All other prognostic 

features were analyzed using Cox Regression 

analysis. Data collection was done in MS Excel 

2016. All these statistical computations were made 

using SPSS v25. 

 

 

 

 

 

 

 

 

 

 

RESULTS 

 

 
Figure 1: Scatter chart 

 

A total of 220 cases were registered, with 86.8% of 

them being male. The predominant age group was 

over 40 years, and the median age was 60 years. 

Risk factors such as alcohol and cirrhosis were 

present in approximately 56% of cases, while about 

one-third of patients had a viral etiology. Idiopathic 

causes were identified in around 15% of cases. 

Tumor characteristics revealed that 40% of tumors 

were multifocal. Additionally, 47.7% of patients 

exhibited portal vein thrombosis, which may have 

implications for inoperability. Metastasis was 

observed in 7.3% of cases, with the lung being the 

more common site [Table 1] In terms of disease 

staging, the most common stage was BCLC C 

(62%), and Child-Pugh B was prevalent in 68.2% of 

cases.  

 

 
Figure 2: Overall survival 

 

 
Figure 3: Overall survival based on AFP groups 
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Figure 4: Overall Survival based on MTD groups 

 

Treatment modalities varied, with 78% of patients 

receiving Sorafenib, 12% underwent resection and 

7% for TACE. Correlation analysis indicated no 

significant correlation between Serum AFP and 

Maximum Tumor Diameter (MTD) [Figure 1] 

[Table 2]. Survival analysis for 195 patients showed 

a median survival of 6 months [Figure 2]. 

Categorizing AFP into five parameters revealed 

significant differences in survival among groups 

[Figure 3]. However, MTD (Maximum Tumour 

Diameter) did not show significance in survival 

which is based on size [Figure 4). Cox regression 

analysis identified specific factors, including portal 

vein thrombosis, alcoholism; cirrhosis, BCLC stage, 

and Child-Pugh score, demonstrating a significant 

difference in survival. Other factors were deemed 

insignificant. In multivariate analysis, AFP was also 

shown as an independent prognostic factor in 

survival [Table 3]. 

 

Table 1: Patient Characteristics 

S.no Patient characteristics 
 

220 (100%) 

1. Sex Male 191 (86.8) 

Female 29 (13.2) 

2. Age Median 60 yrs 

3. Performance status 1 81 (36.8) 

2 128 (58.2) 

3 10 (4.5) 

4 1 (0.5) 

3. Alcoholism Yes 122 (55.5) 

No 98 (44.5) 

4. Cirrhosis Yes 125 (56.8) 

No 95 (43.2) 

5. HBV/HCV Yes 73 (33.2) 

No 147 (66.8) 

6. Multifocality Yes 88 (40) 

No 132 (60) 

7. Portal vein thrombus Yes 105 (47.7) 

No 115 (52.3) 

8. Metastasis Yes 36 (16.4) 

No 184 (83.6) 

9. BCLC stage A 23 (10.5) 

B 44 (20) 

C 137 (62.3) 

D 16 (7.3) 

10. Child pugh A 55 (25) 

B 150 (68.2) 

C 15 (6.8) 

11. Treatment Hepatectomy 25 (11.4) 

TACE 16 (7.3) 

Sorafenib 172 (78.2) 

Palliation 7 (3.2) 

 

Table 2: Correlation between AFP and MTD 

Correlations  AFP 

MTD Correlation coefficient 0.113 

 Sig (2 tailed) 0.096 

 

Table 3: Regression Analysis of each factor 

Parameter P value Exp (B) (95% CI) 

Multifocality 0.096 0.77(0.57-1.05) 

Portal vein thrombus* <0.001 0.56(0.41-0.75) 

Alcoholism* 0.001 0.61(0.45-0.82) 

Cirrhosis* 0.009 0.67(0.49-0.90) 

Nodal status +ve 0.409 0.84(0.55-1.27) 

HBV/HCV 0.303 0.85(0.62-1.16) 

BCLC Stage A Ref Ref 

B <0.001 0.12(0.06-0.25) 

C <0.001 0.28(0.15-0.52) 
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D <0.107 0.64(0.38-1.1) 

Child Pugh A Ref Ref 

B <0.001 0.14(0.07-0.28) 

C 0.062 0.60(0.34-1.02) 

 

DISCUSSION 
 

Our analysis delved into the intricate relationship 

between tumor characteristics and serum biomarkers 

in Hepatocellular Carcinoma (HCC). Notably, a 

striking observation emerged as tumor size (MTD) 

displayed no significant correlation with Serum AFP 

levels. This intriguing finding challenges the 

conventional notion, revealing that even small 

lesions can produce elevated AFP, while larger 

lesions may exhibit normal or low AFP. This 

incongruence suggests a complex interplay 

involving cell growth and inflammatory cytokines, 

providing a nuanced understanding of AFP 

dynamics in HCC.[8] Consequently, relying solely on 

AFP may not suffice to predict the disease burden 

accurately. This is in contrast to the study by Daniel 

Rusie et al, where tumor size and tumor burden had 

a positive correlation with the alpha-fetoprotein.[9] 

Despite this disconnection between tumor size and 

AFP, the latter proved to be a pivotal predictor of 

survival. The data unequivocally demonstrated that 

lower or normal AFP levels were associated with 

markedly better survival outcomes compared to 

elevated AFP levels which correlates with the 

previous studies.[10] This underscores the clinical 

significance of AFP as an essential prognostic 

marker in Hepatocellular Carcinoma, providing 

clinicians with valuable insights into patient 

outcomes.[11] Interestingly, when considering tumor 

size alone, there was no significant difference in 

survival, emphasizing the paramount role of AFP in 

prognostication. This observation challenges the 

traditional emphasis on tumor size alone and 

suggests that AFP levels should be a central 

consideration in assessing disease severity and 

predicting patient outcomes. Beyond tumor 

characteristics, our study identified BCLC Staging 

and Child-Pugh scores as crucial factors influencing 

survival. Higher disease stage and advanced Child-

Pugh scores consistently correlated with lower 

survival rates, establishing these metrics as robust 

indicators of prognosis. In contrast, other tumor 

characteristics like multifocal disease, node 

positivity, and viral etiology exhibited limited 

influence on survival, highlighting the distinct 

predictive power of these factors in the context of 

HCC. Notably, patients with specific risk factors, 

such as portal vein thrombosis, a history of chronic 

alcoholism, and cirrhosis, displayed poorer survival 

outcomes. This underscores the importance of 

considering these factors in tailoring treatment plans 

and predicting prognosis in HCC patients. The 

prevalence of alcohol and cirrhosis highlights the 

importance of addressing these risk factors in liver 

cancer prevention and management. The presence of 

portal vein thrombosis and multifocal tumors 

suggests advanced disease stages, influencing 

prognosis. The lack of correlation between Sr.AFP 

and MTD underscores the independent roles of these 

parameters in disease progression. Treatment 

patterns reflect the predominant use of Sorafenib, 

indicating its relevance in this patient population. 

Identified significant factors in survival analysis can 

guide prognostic assessments and personalized 

treatment approaches. Despite resource constraints 

leading to the predominant use of Sorafenib in 

advanced-stage patients, our study revealed a 

median overall survival of 6 months which is less 

than the standard trials.[12] This highlights the harsh 

reality faced by patients in advanced stages of HCC 

and underscores the urgent need for more accessible 

and diverse treatment options. Looking ahead, our 

findings also suggest avenues for further research. 

While AFP remains a standard test for prognosis, 

alternative markers such as PIVKA, Glypican-3, 

alpha 1 glycoprotein, CRP, and hepatic miRs show 

promise.[13] Ongoing studies aim to elucidate their 

potential role in enhancing prognostic accuracy, 

paving the way for a more comprehensive 

understanding of HCC biology, and refining clinical 

decision-making. 

 

CONCLUSION 
 

Regarding Sr.AFP there is no correlation between 

the tumour characteristics. Patients with Low AFP 

also present with advanced disease and vice versa. 

So for patients with low AFP other markers like 

PIVKA, EpCAM, and Glypican3 can be used.  

However, these markers need to be evaluated in 

detail. In our study Sr.AFP, PVT, Cirrhosis, BCLC 

Stage and Child Pugh score were determined to be 

the important prognostic factors predicting survival 

mainly in a resource-limited setting. This will help 

in treating the HCC with poor prognostic features 

aggressively. 
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