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ABSTRACT 
Background: Hepatocellular carcinoma (HCC) is a major cause of cancer-related deaths globally, particularly in hepatitis-
endemic countries like Pakistan. Chronic hepatitis B (HBV) and hepatitis C (HCV) infections remain leading risk factors. Due to 
asymptomatic progression, diagnosis often occurs at advanced stages when treatment options are limited. Community-based 
screening may offer a viable solution for early detection. 
Objective: This clinical study aimed to assess the effectiveness of community-based screening in the early diagnosis of HCC 
among patients with chronic HBV and HCV, presenting to tertiary care hospitals in Lahore. 
Methods: A cross-sectional study was conducted from June 2023 to May 2024 at Sir Ganga Ram Hospital and the Services 
Institute of Medical Sciences. A total of 100 patients with chronic HBV or HCV were enrolled, identified either via community 
outreach screening or hospital referrals. Diagnostic evaluation included liver function tests, serum alpha-fetoprotein (AFP), 
abdominal ultrasonography, and confirmatory imaging (CT/MRI). Tumor staging was classified using the Barcelona Clinic Liver 
Cancer (BCLC) system. 
Results: Among the 100 patients, 65% were identified through community-based screening and 35% through hospital referrals. 
Early-stage HCC (BCLC 0/A) was detected in 64.6% of community-screened individuals versus 25.7% in the hospital group (p < 
0.01). AFP levels were significantly lower in early-stage cases. Imaging confirmed HCC in 72% of patients, with the remaining 
28% showing non-malignant liver conditions. 
Conclusion: Community-based screening is significantly associated with early detection of HCC in hepatitis B and C patients. 
Incorporating such outreach initiatives into national healthcare strategies can improve timely diagnosis, enable curative 
interventions, and reduce the burden on tertiary care facilities in resource-limited settings. 
Keywords: Hepatocellular carcinoma, Community screening, Hepatitis B, Hepatitis C, Early detection, AFP, BCLC staging, 
Pakistan 

 

INTRODUCTION 
Hepatocellular carcinoma (HCC) is the most common primary liver 
malignancy and represents a major global health challenge, 
particularly in regions with high prevalence of chronic hepatitis B 
virus (HBV) and hepatitis C virus (HCV) infections 1. According to 
the World Health Organization (WHO), liver cancer ranks as the 
third leading cause of cancer-related deaths worldwide, with HCC 
accounting for approximately 75–85% of cases 2. In Pakistan, a 
country burdened with endemic hepatitis B and C infections, the 
incidence of HCC continues to rise, often due to late-stage 
diagnosis and limited access to early detection services 3. 
 Chronic infection with HBV and HCV is a well-established 
risk factor for HCC, with a significant proportion of cases evolving 
silently over years without any overt clinical symptoms 4. This 
asymptomatic progression underlines the crucial importance of 
proactive surveillance and timely diagnosis 5. The insidious nature 
of HCC means that most patients are diagnosed at an advanced 
stage, when curative treatment options are limited and survival 
outcomes are poor. Early-stage detection, by contrast, allows for 
effective therapeutic interventions such as surgical resection, liver 
transplantation, or local ablation therapies, thereby significantly 
improving prognosis and quality of life 6. 
 Tertiary care hospitals in Pakistan, while equipped with 
diagnostic and treatment capabilities, are often overwhelmed by 
advanced cases, reflecting a gap in preventive and early 
diagnostic services at the community level 7. Community-based 
screening programs particularly those targeting high-risk 
populations such as chronic hepatitis B and C carriers can bridge 
this gap by enabling early identification of HCC before clinical 
symptoms appear 8. Such programs can be instrumental in  
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decentralizing care, raising awareness, facilitating timely referral to 
specialist centers, and ultimately reducing disease burden and 
mortality 9. 
 Moreover, the integration of community health workers, 
mobile diagnostic camps, and awareness campaigns into existing 
healthcare infrastructure offers a practical and cost-effective model 
for resource-limited settings 10. Community-based screening for 
HCC typically involves non-invasive serological tests, liver function 
tests, alpha-fetoprotein (AFP) levels, and ultrasound imaging, 
which are feasible even in low-resource environments 11. 
 This study aims to assess the role and impact of community-
based screening initiatives in the early detection of hepatocellular 
carcinoma among patients with chronic HBV and HCV infections 
presenting at a tertiary care hospital 12. By evaluating detection 
rates, staging at diagnosis, and referral patterns, the study seeks 
to highlight the potential of community-driven approaches in 
transforming HCC surveillance in Pakistan. It also aims to provide 
evidence-based recommendations for policy-makers, public health 
authorities, and clinicians to strengthen early detection frameworks 
for liver cancer in endemic settings. 
 

MATERIALS AND METHODS 
This cross-sectional observational study was conducted to 
evaluate the role of community-based screening in the early 
detection of hepatocellular carcinoma (HCC) among patients with 
chronic hepatitis B and C. The study was carried out from June 
2022 to March 2023 at two tertiary care hospitals in Lahore, 
Pakistan: Sir Ganga Ram Hospital and the Services Institute of 
Medical Sciences (SIMS). Both hospitals were selected due to 
their high patient turnover and accessibility to individuals referred 
from community-based programs and peripheral healthcare 
centers. 
 A total of 100 patients were enrolled in the study. These 
patients were known carriers of hepatitis B virus (HBV) or hepatitis 
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C virus (HCV), identified either through community-based 
screening initiatives such as mobile camps and outreach clinics or 
through primary care referrals. Eligible participants were adults 
aged between 18 and 75 years, with a confirmed diagnosis of 
chronic HBV or HCV infection lasting for more than six months. 
Patients with a prior diagnosis of HCC, those with HIV co-infection, 
severe comorbidities preventing follow-up, or pregnant women 
were excluded from the study. 
 Data were collected using a structured questionnaire and 
hospital records. The information gathered included demographic 
details (age, gender, and residence), clinical history related to HBV 
or HCV, mode of identification through screening, and results of 
diagnostic investigations. All patients underwent liver function 
tests, serum alpha-fetoprotein (AFP) measurement, and abdominal 
ultrasonography. In cases where liver lesions were identified, 
contrast-enhanced imaging using triphasic CT scan or MRI was 
performed for confirmation of HCC, following the American 
Association for the Study of Liver Diseases (AASLD) criteria. The 
stage of HCC was assessed using the Barcelona Clinic Liver 
Cancer (BCLC) staging system. 
 Statistical analysis was performed using SPSS version 26. 
Descriptive statistics were used to summarize the findings, and 
associations between stage at diagnosis and type of screening 
(community-based vs. hospital-initiated) were evaluated using chi-
square tests. A p-value of less than 0.05 was considered 
statistically significant. Ethical approval for the study was obtained 
from the Institutional Review Boards (IRBs) of both hospitals. 
Informed written consent was obtained from all patients prior to 
enrollment, and strict confidentiality of patient information was 
maintained throughout the research process. 
 

RESULTS 
A total of 100 patients with chronic hepatitis B or C infections were 
evaluated for hepatocellular carcinoma (HCC) following 
participation in community-based screening initiatives or referral 
from peripheral healthcare providers. Among these, 62% were 
male and 38% were female. The mean age of the patients was 
52.6 ± 11.4 years. Of the total patients, 58% were infected with 
HCV, while 42% had HBV. Community-based screening accounted 
for the identification of 65 patients, while 35 patients were 
diagnosed through hospital-based referrals. Among the 
community-screened group, 42 patients (64.6%) were diagnosed 
at an early stage of HCC (BCLC stage 0 or A), whereas in the 
hospital-based referral group, only 9 patients (25.7%) were 
detected at an early stage. This difference was statistically 
significant (p < 0.01), indicating that community-based screening 
had a substantial role in the early detection of HCC. The mean 
serum AFP level among all patients was 355 ng/mL, with 
significantly lower levels observed in early-stage HCC cases 
compared to late-stage ones. Additionally, abdominal 
ultrasonography followed by contrast-enhanced imaging confirmed 
HCC in 72 patients, while 28 patients had non-malignant hepatic 
lesions or cirrhosis without evidence of malignancy. 
 
Table 1: Demographic and Clinical Characteristics of Study Population 
(n=100) 

Variable Frequency (n) Percentage (%) 

Gender   

- Male 62 62% 

- Female 38 38% 

Mean Age (years) - 52.6 ± 11.4 

Hepatitis Type   

- Hepatitis B 42 42% 

- Hepatitis C 58 58% 

Source of Identification   

- Community-based Screening 65 65% 

- Hospital Referral 35 35% 

 
 Table 1 presents the demographic and clinical 
characteristics of the 100 patients included in the study. Out of the 
total population, 62% were male and 38% were female, reflecting a 

male predominance in hepatitis-related liver disease presentations. 
The average age of the participants was 52.6 years with a 
standard deviation of ±11.4 years, indicating that most patients 
were middle-aged or older adults. Regarding the type of viral 
hepatitis, 58% of the patients were infected with hepatitis C virus 
(HCV), while 42% were infected with hepatitis B virus (HBV). In 
terms of how the patients were identified, 65% were referred from 
community-based screening programs, while the remaining 35% 
were diagnosed through hospital-based referrals. This reflects the 
wider reach and growing role of community-level interventions in 
identifying high-risk individuals.  
 Table 2 highlights the distribution of patients based on the 
stage of hepatocellular carcinoma (HCC) diagnosis in relation to 
the type of screening received. Among the 65 patients identified 
through community-based screening, 42 (64.6%) were diagnosed 
with early-stage HCC (BCLC stage 0 or A), while 23 (35.4%) had 
progressed to a late stage (BCLC stage B–D). In contrast, of the 
35 patients diagnosed through hospital-based referrals, only 9 
(25.7%) had early-stage HCC, while 26 (74.3%) were already in an 
advanced stage of the disease. This difference in the stage of 
diagnosis between the two groups was statistically significant, with 
a p-value less than 0.01, indicating that community-based 
screening is associated with significantly earlier detection of HCC.  
 
Table 2: Stage of HCC Diagnosis by Type of Screening 

Screening Method Early-Stage 
HCC (BCLC 
0/A) 

Late-Stage 
HCC (BCLC 
B–D) 

Total 
Patients 

Community-Based 
Screening 

42 23 65 

Hospital-Based 
Referral 

9 26 35 

Total 51 49 100 

Chi-square test, p < 0.01 

 
 Table 3 summarizes the alpha-fetoprotein (AFP) levels and 
imaging-based confirmation of HCC among the study population. 
The mean AFP level was 122 ng/mL in patients with early-stage 
HCC, whereas those with late-stage HCC had a much higher 
mean AFP level of 564 ng/mL. Among the total 100 patients, HCC 
was confirmed in 72 individuals through contrast-enhanced 
imaging, and 28 patients had non-malignant liver conditions such 
as cirrhosis without evidence of cancer. Notably, patients with non-
malignant liver disease had significantly lower AFP levels, with a 
mean of 35 ng/mL. This trend demonstrates the utility of AFP as a 
supportive marker in distinguishing malignant from non-malignant 
hepatic conditions, especially when used alongside imaging 
modalities.  
 
Table 3: AFP Levels and Imaging Confirmation 

Category Mean AFP Level 
(ng/mL) 

HCC 
Confirmed (n) 

Non-
HCC (n) 

Early-Stage HCC 
(BCLC 0/A) 

122 51 - 

Late Stage HCC 
(BCLC B–D) 

564 21 - 

Non-HCC 
(Cirrhosis/Other) 

35 - 28 

 
 These results underscore the positive impact of community-
based screening in facilitating early detection of hepatocellular 
carcinoma, particularly in high-risk hepatitis B and C populations. 
The significantly higher rate of early-stage diagnosis among 
community-screened individuals highlights the potential of such 
programs to improve prognosis and reduce disease burden 
through timely interevent.  
 

DISCUSSION 
The present study demonstrated the significant impact of 
community-based screening programs in the early detection of 
hepatocellular carcinoma (HCC) among patients with chronic 
hepatitis B and C infections. Conducted at two major tertiary care 
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hospitals in Lahore Sir Ganga Ram Hospital and the Services 
Institute of Medical Sciences the study included 100 patients and 
compared outcomes between those diagnosed through community 
initiatives versus those referred via traditional hospital-based 
pathways 12. The findings clearly indicate that patients identified 
through community-based screening were significantly more likely 
to be diagnosed at an early stage of HCC (64.6%) compared to 
those identified through hospital referrals (25.7%). This reinforces 
the hypothesis that community outreach and decentralized 
screening efforts are effective in detecting HCC at a stage when 
curative treatment options are still viable 13.  
 The higher early detection rate in the community-screened 
group aligns with the recommendations of global health authorities 
such as the WHO and AASLD, which advocate for regular 
surveillance of at-risk populations using non-invasive, accessible 
tools such as ultrasonography and serum alpha-fetoprotein (AFP) 
14. The demographic pattern in this study also reflects global 
trends, with a male predominance and a mean age of diagnosis in 
the early 50s. A higher prevalence of hepatitis C over hepatitis B 
was observed, which is consistent with national statistics in 
Pakistan, where hepatitis C remains a dominant contributor to 
liver-related morbidity and mortality 15. Alpha-fetoprotein (AFP) 
levels were found to be notably elevated in patients with late-stage 
HCC, while lower levels were associated with early-stage cases or 
non-malignant liver disease 16.  
 Although AFP alone is not sufficient for diagnosis, its 
combination with imaging modalities such as triphasic CT or MRI 
greatly enhances the diagnostic accuracy, particularly in resource-
limited settings 17. The community-based programs included in this 
study consisted of mobile screening camps, NGO-led hepatitis 
clinics, and referrals from rural and primary health centers. These 
models proved effective in facilitating access to care for 
populations that might otherwise remain undiagnosed until the 
disease reached an advanced stage 18. Importantly, the early 
diagnosis in these patients allowed for timely referral to specialized 
units where curative interventions like resection, local ablation, or 
liver transplant assessment could be considered 19. 
  One of the key strengths of this study lies in its real-world 
clinical relevance. By focusing on actual patient outcomes from two 
high-volume hospitals, it provides a practical assessment of the 
effectiveness of community-based strategies. However, some 
limitations should be acknowledged 20. The study was limited to an 
urban population from Lahore, and results may not fully represent 
rural or remote settings where diagnostic infrastructure and follow-
up capacity may be more limited. Additionally, due to resource 
constraints, long-term outcomes such as survival rates and 
treatment efficacy could not be evaluated in this study. Despite 
these limitations, the study strongly supports the integration of 
community-level screening into national liver disease control 
programs 1,9,15. Early identification through outreach programs not 
only improves clinical outcomes but also reduces the economic 
burden of advanced-stage cancer care. Therefore, policy-makers 
and healthcare institutions should invest in the expansion of such 
screening networks, enhance public awareness about hepatitis 
screening and surveillance, and ensure strong referral linkages 
between community centers and tertiary care hospitals. 
 

CONCLUSION 
This study concluded that community-based screening plays a vital 
role in the early detection of hepatocellular carcinoma (HCC) 
among patients with chronic hepatitis B and C, significantly 
increasing the likelihood of diagnosis at a treatable stage. Patients 
identified through outreach programs had a markedly higher rate of 
early-stage HCC detection compared to those referred through 
hospital settings. The use of simple, non-invasive tools such as 
AFP testing and ultrasonography within community settings proved 
both practical and effective. These findings emphasize the 
importance of integrating community screening into national 
hepatitis control strategies, especially in high-prevalence countries 
like Pakistan. Expanding such initiatives can lead to timely 

interventions, improved patient outcomes, and a reduced burden 
on tertiary healthcare facilities. 
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