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Abstract 

Background: In Sub-Saharan Africa (SSA), liver cancer is the 5th most diagnosed and 4th most 

deadly cancer, with 46,000 cases and a 93% mortality rate. Preventable risk factors, including 

chronic Hepatitis B virus infection is the primary cause of hepatocellular carcinoma (HCC), which is 

the most frequent type of liver cancer. The administration of the Hepatitis B virus (HBV) birth dose 

vaccination is essential for preventing perinatal transmission of the virus and preventing chronic 

Hepatitis B infection. The WHO has established a target of obtaining 90% coverage for both the 

hepatitis B birth dose vaccine and the conventional three-dose baby vaccination series to eliminate 

hepatitis B. HCC is a highly fatal disease globally with the burden compounded in SSA by low HBV 

vaccination rates,  late diagnosis, and limited access to care. Strengthening cancer registries is vital 

for clearly defining liver cancer burden,  and for prioritising interventions and providing measurable 

targets to track effectiveness of strategies on disease burden reduction.  

Objective: Define the existence, functionality, and utilisation of liver cancer registries in SSA and 

describe the adherence to existing hepatitis B vaccine recommendations in SSA. 

Design: This scoping review adhered to the updated 2020 framework described in the Joanna Briggs 

Institute Manual for Evidence Synthesis (JBIMES) for the composition of scoping reviews.  

Data sources: Employing the inclusion criteria, PubMed, Google Scholar, Google searches, African 

Cancer Registry Network (AFCRN) , International Agency for Research on Cancer (IARC), World 

Health Organisation (WHO), Health Ministry websites, and grey literature. Information was 

requested via a questionnaire to every cancer registry in the SSA found during the search. 

Results: Two hundred and six of 2733 studies were included. Three cancer registries participated in 

the questionnaire, which further consolidated findings for the 3 cancer registries. The data suggest 

that 77 cancer registries in 37 Sub-Saharan African countries report liver cancer. Thirteen SSA 

countries lacked liver cancer registry data. Of the 77 cancer registries, 56 are population-based, 18 

are hospital-based, and 3 are pathology-based. South Africa is the sole nation with a policy 

regulating the National Cancer Registry for cancer registration, whereas other countries lack such a 

framework. Healthcare facilities house most cancer registries. Due to understaffing and financial 

constraints, the majority of registries employ a director or registrar. All SSA nations have included 

Hepatitis B immunisation in their Expanded Programme on Immunisation in different schedules, 

with 16 having included birth doses. One nation has achieved the WHO birth dose coverage goal of 

≥90%, while 13 nations have attained the third dosage target coverage of ≥90%. 
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Conclusions: African cancer registries face access, financing, obsolete data, and few monitoring 

tools, making cancer surveillance difficult. SSA and East Asia account for approximately 80% of 

hepatocellular carcinoma cases, making birth-dose hepatitis B vaccine, immunisation, and liver 

cancer screening essential. Taiwan's experience shows that immunisation and aflatoxin management 

may dramatically decrease HCC, emphasising the necessity for continental stakeholder cooperation. 
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1. Introduction 

1.1.  Distribution of cancer globally 

Cancer is the second leading cause of death in non-communicable diseases and responsible 

for approximately 9 million deaths with an incidence rate reaching 19 million cases 

worldwide in 2022 (1, 2). Within the spectrum of more than 200 cancer types, liver cancer 

holds a significant position, currently standing as the sixth most diagnosed cancer globally 

with 866 136 cases, while ranking third in cancer mortality rates with 758 725 cases in 2022 

(2, 3). Regions that are highly affected are the northern and western parts of Africa and the 

eastern and south-eastern parts of Asia (3). 

Alarmingly, liver cancer mortality rates have shown a trend of continuous rise in recent years 

compared to the 2008 global cancer report, where liver cancer accounted for 696 000 deaths, 

representing a 9% increase in 14 years (2-4). The incidence and mortality rates of liver cancer 

are considerably higher in males than in females (3). Males are more likely to develop 

hepatocellular carcinoma due to greater exposure to risk factors, while females have better 

prognoses due to hormonal protection and tendencies for earlier healthcare access, including 

higher adherence to HCC surveillance programs that detect and reduce mortality (5, 6). This 

trend elaborates on the urgent need for heightened awareness, prevention, and treatment 

strategies to address the growing burden of liver cancer on a global scale. Liver cancer 

encompasses two main categories: primary and secondary liver cancers. Primary liver cancers 

include hepatocellular carcinoma (HCC) and cholangiocarcinoma, which originate within the 

liver and gallbladder. HCC is the predominant form of the disease, accounting for 

approximately 75% of reported liver cancer cases(7). Cholangiocarcinoma, though less 

prevalent, constitutes roughly 10% of liver cancer diagnoses and arises from the bile ducts 

within the liver (7). Secondary liver cancer arises from metastases originating from other 

primary cancer sites, such as the gastrointestinal tract (colon, pancreas and stomach), lungs 

and breasts. While not originating within the liver itself, secondary liver cancers pose 

significant challenges due to their aggressive nature and limited treatment options. Beyond 

the primary categories, liver cancer encompasses various rare subtypes, collectively 

constituting the remaining 15% of cases(7). These include hepatoblastoma, hepatic 

angiosarcoma, hepatic adenoma, and fibrolamellar carcinoma, among others. Although less 
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common, these rare subtypes present unique diagnostic and therapeutic challenges and 

underscore the heterogeneity within the spectrum of liver cancer (8). 

1.2. Distribution of Liver Cancer in Sub-Saharan Africa  

The African continent consists of Northern Africa and Sub-Saharan Africa (SSA), which 

have evolved linguistically, religiously, and culturally. SSA has around 49 countries (9), 

which are low-income countries and lower middle-income countries and are predominantly 

represented by African (Black) people, while Northern Africa shares linguistic, religious, and 

cultural similarities with Middle Eastern countries, which are also low-income countries and 

lower middle-income countries. 

The majority of cancer cases occur in nations with the middle to lowest human development 

index more often than in nations with a higher index, as defined by the United Nations 

Development Programme (3, 10). In 2022, 41 825 cases of liver cancer were estimated to 

have occurred in SSA, which placed liver cancer as 5th in incidence among cancers reported 

in SSA; 39 523 liver cancer deaths were estimated to have occurred in SSA, ranking it 4th in 

cancer mortality in SSA (11); the 95% “mortality to incidence ratio” is without parallel for 

liver cancer globally and when comparing mortality to incidence ratios for other cancers(12). 

Liver cancer was the second most frequently reported cancer in males in SSA(11). One 

critical factor contributing to the challenge of understanding the actual burden of liver cancer 

in SSA is the underdiagnosis of the disease, often due to late-stage presentation and limited 

access to healthcare services.  

1.3. Aetiology and diagnosis of Liver Carcinoma in Sub-Saharan Africa 

Hepatitis B virus (HBV) plays an important role in the cause of hepatocellular carcinoma 

(HCC) SSA (13). Perinatal or early childhood transmission of the virus, in the absence of 

vaccination or antiviral treatment, frequently results in chronic hepatitis B (CHB). CHB is 

characterised by persistent hepatic inflammation with detectable hepatitis B surface antigen 

(HBsAg), elevated HBV-DNA (HBV-Deoxyribonucleic Acid), and increased alanine 

aminotransferase (ALT) levels. Hepatocarcinogenesis occurs both indirectly, through chronic 

liver inflammation and cirrhosis, and directly, through HBV DNA integration into the host 

genome, which induces genomic instability. 
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Hepatitis C virus (HCV) infection is also implicated in HCC development in SSA, although 

to a lesser extent compared to HBV; the estimated prevalence of chronic hepatitis C (CHC) in 

the region ranges from 2.1% to 3.3%, with variation across countries (14).  

Aflatoxins, a toxin and carcinogen generated by Aspergillus flavus, are a prevalent cause of 

HCC in West African nations, particularly through the consumption of aflatoxin-

contaminated foods (15). Aflatoxins, particularly aflatoxin B1, are potent mycotoxins 

produced by Aspergillus flavus and Aspergillus parasiticus, which commonly contaminate 

staple foods such as maize and groundnuts in SSA. Chronic dietary exposure to aflatoxins is a 

well-established cause of HCC, largely due to their ability to form DNA adducts and induce 

specific mutations in the p53 tumour suppressor gene, most notably at codon 249. 

Importantly, aflatoxin exposure has a synergistic relationship with chronic HBV infection, 

which dramatically amplifies the risk of HCC. This co-exposure explains the particularly high 

burden of liver cancer in West African nations.  

Chronic alcohol consumption is another established cause of HCC(14). Long-term alcohol 

intake promotes the development of alcoholic liver disease and progression to cirrhosis, a key 

predisposing condition for liver cancer. Alcohol metabolism generates acetaldehyde and 

reactive oxygen species, both of which damage DNA and impair repair mechanisms. 

Additionally, chronic alcohol use worsens hepatic inflammation and fibrosis, creating a 

microenvironment conducive to malignant transformation of hepatocytes. 

Metabolic and lifestyle factors such as obesity, type 2 diabetes mellitus (T2DM), and 

cigarette smoking are increasingly recognised as significant contributors to HCC in SSA, 

reflecting ongoing epidemiological transition with urbanisation(14). Obesity and diabetes 

drive the development of non-alcoholic fatty liver disease (NAFLD) and its progressive form, 

non-alcoholic steatohepatitis (NASH), which can advance to fibrosis, cirrhosis, and 

ultimately HCC. Smoking compounds these risks by exposing the liver to tobacco-derived 

carcinogens, including nitrosamines and polycyclic aromatic hydrocarbons, which directly 

damage hepatocyte DNA and promote carcinogenesis. 

Other contributing factors include cirrhosis from any underlying cause, which remains a 

strong predictor of HCC development. Additionally, genetic and metabolic disorders such as 

hereditary haemochromatosis and Wilson’s disease are rare but recognised risk factors(14). 

Though less frequently encountered in SSA, they highlight the multifactorial nature of HCC 

aetiology, where both infectious and non-infectious pathways converge to drive malignant 

transformation in the liver. 
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In the assessment of suspected HCC, initially, abdominal ultrasound and serum AFP levels 

are done (16). Subsequent imaging, like CT or MRI is required for lesions measuring ≥10 

mm or any size with AFP levels ≥ 20 ng/mL following initial diagnosis (17) . A liver biopsy 

is done when imaging is inconclusive or lesions raise suspicion in a non-cirrhotic 

individual(17) . Following HCC confirmation, additional studies are performed for staging 

purposes. Diagnosis often occurs in the late stages of the disease, as most patients are 

asymptomatic during the early phases and only seek medical attention when they experience 

jaundice and ascites, which occur during advanced liver cancer, and is nearly always fatal in 

sub-Saharan Africa. These diagnostic barriers also mean that many cases are never formally 

confirmed or recorded, leading to substantial under-reporting in cancer registries and limiting 

the reliability of population-level HCC data. 

1.4. Hepatitis B virus vaccination 

Globally, the prevalence of CHB among children under five has significantly decreased from 

4.7% to 1.3% following the introduction of the HBV birth dose vaccination (18). In Sub-

Saharan Africa, CHB affects approximately 60 million individuals, with higher incidence 

rates observed in western and central Africa (13). Human Immunodeficiency Virus (HIV) 

infection, highly prevalent in SSA, increases the risk of HCC among patients with CHB (19). 

The World Health Organization recommends HBsAg testing for the general population, 

especially since many CHB infections occur during perinatal or early childhood transmission. 

Integrating HBsAg serological testing into antenatal screening and timely administration of 

the hepatitis B vaccine within 24 hours of birth, followed by additional doses as per WHO 

guidelines, can prevent a significant number of infections. The first licensed HBV vaccine, 

developed in the early 1980s in the United States and France, used purified HBsAg from the 

plasma of asymptomatic carriers; it  was later on replaced by recombinant deoxyribonucleic 

acid (DNA) vaccines because of the global concern of the rising HIV epidemic in the mid 

1980s since the virus was transmitted via blood(20). Since 1992, the WHO has recommended 

that all countries include the HBV vaccine in their national Expanded Programme on 

Immunisation (21). The WHO/UNICEF Estimates of National Immunisation Coverage 

(WUENIC) data sheds light on immunisation trends in the region. Only 18% of newborns in 

the region receive their initial vaccine dose, significantly lower than the global average of 

45%;and the third dose coverage of 72% compares favorable to the global average of 85% 

(22, 23). However, HBV vaccination coverage dropped during the COVID-19 pandemic, 
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with HepB3 coverage in Africa decreasing from 73% to 66% and 58% under 10% and 20% 

interruptions and birth-dose coverage falling from 17% to 15% and 14%(24).These figures 

underscore the mixed progress in vaccination efforts across Africa, emphasising the need to 

enhance coverage, particularly for newborns. Despite challenges, the HBV vaccine has been 

effective in reducing CHB infections in African children; African adolescents aged 15–17 

years have low hepatitis B vaccine seroprotection rates (~32%) (25). Yet, increasing the 

uptake of the crucial third dose remains a hurdle, since the objective of eradicating hepatitis B 

has not been achieved, although it is trending positively. This dose is vital for enduring 

immunity, which is projected to last around 20 years or possibly a lifetime, according to the 

WHO.  

1.5. Global strategy to eliminate viral hepatitis 

The WHO has implemented a comprehensive strategy aimed at eliminating viral hepatitis by 

2030 (26). This comprehensive strategy integrates country-specific initiatives into primary 

healthcare systems with supportive data. Hepatitis B birth dose vaccination and maternal 

screening to minimise vertical transmission and with additional doses of hepatitis B vaccine 

for children within at-risk categories are key strategies. High-risk individuals for hepatitis B 

infection include those with incomplete vaccination or waning immunity, sexually active 

individuals, those with high-risk medical exposures, children born to HBV-infected mothers, 

and those engaging in behaviours involving shared or unsterile sharp instruments. Early 

detection of hepatitis viral infections requires increased knowledge of HBV and HCV testing 

status, access to timely antiviral treatment, and robust disease control and response 

surveillance systems. Given that HBV is one of many aetiologies of HCC, regular HCC 

screenings equal access to care, and major investments in healthcare worker training, 

research, and preventative and treatment techniques are also stressed. To succeed, nations and 

sectors must work together on these measures, which form the foundation of the global 

strategy to eliminate viral hepatitis. 

1.6. Cancer registries 

Cancer registries are a specific type of continuous and systematic disease surveillance, either 

active or passive surveillance, meant to collect, store, manage and analyse information about 

cancer within a well-defined population or geographic area over a defined period of time. 

There are many types of cancer registries, but the population-based cancer registry is the gold 
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standard in cancer registration, as it is able to provide an unbiased profile of the burden of 

cancer in clearly defined population distinguished by identifiable demographic and pertinent 

characteristics over a specified timeframe, employing systematic collection of incidence data 

from various sources(27).  

A population-based cancer registry (PBCR) systematically collects and records all new 

cancer cases occurring in a defined population, usually within a specific geographic area. It 

gathers demographic information, cancer type, stage, and sometimes treatment and outcomes 

from hospitals, laboratories, and death certificates. Data are coded using standardised 

systems, validated for accuracy, and analysed to calculate incidence, prevalence, mortality, 

and trends. A population-based cancer registry facilitates strategic planning by identifying 

cancer kinds and locations, guiding interventions, resource allocation, and policies, and 

assisting in prioritising the use of limited resources to mitigate the cancer burden. Moreover, 

if interventions are required, a population-based cancer registry assists in identifying focal 

areas, determining which aetiologies should be addressed for elimination, and specifying 

essential behavioural alterations. It underscores the need of establishing screening programs 

and other methods for early detection, guaranteeing that treatments are both strategic and 

effective in alleviating the cancer burden. 

A hospital-based cancer registry collects detailed information on cancer patients diagnosed 

and/or treated within a specific hospital. This, hospital-based cancer registries rely on cases 

that are treated at a specific facility, and can analyse the performance of that particular 

facility when it comes to patient care, education of healthcare workers, and the administration 

of that specific facility (26). Unlike population-based registries, a hospital-based registry 

typical  is not able to cover an entire population but focuses on patient care and hospital 

management. Hospital-based cancer registries record demographic data, tumour type, stage, 

treatment, and outcomes, helping hospitals monitor caseload, evaluate treatment outcomes, 

and support clinical research. Hospital-based cancer registries focus on improving patient 

care and education among healthcare workers and capturing information and research.  

 

A pathology-based cancer registry collects information on all cancer diagnoses confirmed by 

pathology laboratories within a defined area or network. It focuses on histologically or 

cytologically verified cases, recording patient demographics, tumour type, site, and 

microscopic characteristics. Pathology-based cancer registries are valuable for monitoring 

cancer incidence, identifying trends, and supporting research, especially in settings where 
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hospital- or population-based data may be incomplete. However, they may underestimate the 

total cancer burden, as cases diagnosed clinically or treated without pathology confirmation 

are not captured. A pathology-based cancer registry passively collects data from laboratories 

on histologically diagnosed cancers. Pathology-based registries are highly specific, providing 

accurate liver cancer diagnoses through tissue analysis; however, their sensitivity may be 

constrained if biopsies are not conducted or cases are missed. Conversely, population-based 

registries exhibit superior sensitivity by including a broader spectrum of cases; however, their 

specificity may be diminished owing to dependence on clinical or imaging data (i.e. may 

often have missing pathology data), which may sometimes lead to misclassification. Both 

methods may be improved by using them together to assess liver cancer incidence, especially 

in resource-constrained areas. 

In Sub-Saharan Africa, cancer registration efforts started around the 1950s to collect more 

structured data on cancer cases. However, these initiatives faced obstacles such as economic 

instability and political interference, leading to the decline of many registries over time(28).  

Some of these political instabilities may be patronage appointments of inexperienced 

personnel, diversion of cash to politically driven programs, and concealment or manipulation 

of facts that may reflect poorly on leadership may be typical. When local government leaders 

change, registry policies may be ignored if they contradict with political goals. These 

interferences impair registries' autonomy, sustainability, and trustworthiness, reducing health 

data accuracy. Even with some initial successes, lack of resources and sustained support 

hindered the continuity of data collection, making it difficult to track cancer trends 

effectively. In the 1980s, there was a renewed push to revive and strengthen cancer registries 

across the SSA region. This resurgence was fuelled by a growing recognition of the 

importance of tracking cancer patterns for public health planning and intervention. Despite 

the challenges, this period marked a turning point, signalling a shared commitment to 

confront the rising burden of cancer in SSA and improve health outcomes for its populations. 

By the end of 2021, there were 35 population-based cancer registries based in 25 different 

countries in SSA, which are members of the AFRCN(11). However, this coverage is 

restricted, as Global Cancer Observatory (GLOBOCAN) 2020 depends on estimates for a 

significant portion of SSA because of the absence of operational population-based cancer 

registries or limitations impacting their functionality. Volume 12 of Cancer Incidence in Five 

Continents includes just eight nations from SSA, where 12 population-based cancer registries 

with high-quality data are situated and published. Some of the cancer registries in Africa 
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might have been excluded from the publication of GLOBOCAN due to inadequate quality, 

incomplete information, and uneven coverage, which arise from issues such as limited 

financing, a shortage of skilled workers, fragile health infrastructure, and an urban bias in 

data collecting. 

1.7. Cancer Networks 

Considering cancer rates rising across Sub-Saharan Africa (11), it is critical to accurately 

assess the extent of the issue to target the regions that require the greatest attention. This 

emphasises how important it is to set up well designed, functioning cancer registries 

sustained over time to provide longitudinal data. Originally conceived in 2009 as a project 

within the International Network for Cancer Treatment and Research (INCTR) Cancer 

Registry Programme, the African Cancer Registry Network (AFRCN) was established in 

2012(29). The main goals of AFRCN are to strengthen the healthcare system, increase 

research opportunities, and improve long-term cancer surveillance in Sub-Saharan Africa by 

providing technical support to address concerns that have been discovered and expertly 

assessing current challenges(29). The International Agency for Research on Cancer (IARC) 

and AFRCN collaborated after AFRCN was founded to build a regional hub for cancer 

registration in the SSA region. The role of the regional hub in SSA includes several critical 

responsibilities. First and foremost, it entails providing technical and scientific assistance to 

countries within its jurisdiction. This support could range from delivering experience in data 

collection approaches to advising on best practices in cancer registration. Second, the 

regional hub is responsible for providing personalised training sessions on population-based 

cancer registration and the optimal use of acquired data. These training initiatives aim to 

provide local experts with the skills and knowledge to improve cancer monitoring efforts in 

their locations. The regional hub additionally serves an important role in lobbying for the 

importance of cancer registration in the region, promoting support for the cause, and 

encouraging the formation of cancer registry associations and networks. Furthermore, as the 

coordinator of international research initiatives, the hub encourages stakeholder collaboration, 

monitors project implementation, and ensures that research findings are disseminated to 

increase our understanding of cancer epidemiology and inform evidence-based therapies. The 

AFRCN's operations are supervised by the WHO, the International Association of Cancer 

Registries (IACR), the International Agency for Research on Cancer (IARC), and the Union 

for International Cancer Control (UICC). In 2022, the IARC-Global Initiative for Cancer 

Registry Development (GICR), with support from the Bloomberg Philanthropies Data for 
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Health Initiative, designated existing cancer registries in Côte d'Ivoire, Kenya, and South 

Africa as Centres of Expertise to enhance cancer registration, improving collaboration and 

strengthening multiple cancer registries in SSA(30). 

1.8. Monitoring HCC: HBV Vaccination and registry studies in SSA 

The Gambia Hepatitis Intervention Study (GHIS) sought to demonstrate the prevention of  

adult liver cancer through child HBV immunisation; endorsed by the National Cancer 

Registry of The Gambia, a population-based registry founded in 1986 as part of the GHIS. 

Notwithstanding the initiation of newborn HBV immunisation in 1990, an examination of 

two decades of cancer registry data (1990–2009) revealed no substantial reduction in liver 

cancer incidence throughout that time frame(31). The data were inadequate to identify the 

impact of HBV immunisation on hepatocellular cancer rates in The Gambia(31). Long 

latency periods for HCC formation made it difficult to determine whether HBV vaccination, 

which began in the late 1980s, caused an HCC decline in The Gambia. Moreover, other co-

factors such as aflatoxin exposure also contributed to HCC, complicating the attribution of 

alterations exclusively to vaccination. 

The Kampala Cancer Registry, established in 1954, has continuously recorded a significant 

incidence of hepatocellular carcinoma (HCC), mostly due to chronic hepatitis B virus (HBV) 

infection. While universal HBV vaccination was introduce in Uganda in the early 2000s, its 

influence on liver cancer trends remains unclear, partially owing to the protracted latency 

period of CHB leading to HCC(32). South Africa included the HBV vaccine into its 

Expanded Programme on Immunisation (EPI) in 1995. Research has shown a reduction in 

HBV prevalence in youngsters, implying a potential decrease in HBV-related hepatocellular 

carcinoma in future generations(33). 

Data from The Gambia, Uganda, and South Africa underscores the advancements and 

constraints of using HBV vaccine and cancer registries to track hepatocellular carcinoma 

(HCC) in sub-Saharan Africa. Although immunisation programmes have markedly decreased 

HBV prevalence in children; however, registry data has not been examined to determine if 

there has been a decline in HCC due to the lengthy latency period of HCC. Given that studies 

have shown a decline in chronic hepatitis B infection, this suggests that further study is 

required to thoroughly analyse the data. Nonetheless, these registries are essential for 

monitoring disease trends, assessing the long-term effects of vaccination, and informing 

public health initiatives to mitigate the incidence of liver cancer in the area. 
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1.9. Research in Taiwan 

Over the past few decades, there has been a notable decline in both the incidence and 

mortality rates of liver cancer in countries with historically higher risk profiles, largely 

attributed to the widespread implementation of the HBV vaccination. Taiwan is a pioneer in 

demonstrating the profound impact of HBV vaccination on liver cancer rates, particularly 

through its comprehensive vaccination programmes initiated in the 1980s. 

In July 1984, Taiwan embarked on a significant public health endeavour by introducing the 

HBV vaccine(34). Initially targeting newborns born to Hepatitis B surface antigen (HBsAg) -

positive mothers, the vaccination programme expanded in 1986 to encompass all infants, thus 

ensuring broad coverage within the population(34). This proactive approach played a crucial 

role in curbing HBV transmission and subsequently reducing the incidence of liver cancer 

across age groups. In Taiwan, HBV vaccination coverage rose to over 90% by 1986, leading 

to a drop in childhood HBsAg carrier rates from ~10% to under 1% within two decades, with 

corresponding declines in new HBV infections and childhood liver cancer. 

Taiwan's commitment to combating liver cancer extended beyond vaccination efforts. 

Between 1995 and 2003, the integration of abdominal ultrasonography screening into the 

national healthcare system further bolstered early detection and intervention strategies. This 

proactive screening approach allowed for the identification of liver abnormalities at earlier 

stages, enabling timely medical interventions and reducing the burden of advanced liver 

cancer cases. In the early 2000s, alpha-fetoprotein and protein induced by vitamin K absence 

or antagonist-II (PIVKA-II) tests have been performed for HCC surveillance every six 

months or every three months for high-risk patients (35). High-risk patients include those 

with chronic HBV infection (especially with high viral load, family history of HCC, or 

cirrhosis), cirrhosis of any cause (HBV, HCV, alcohol, NAFLD/NASH), chronic HCV with 

advanced fibrosis or cirrhosis, and patients with advanced genetic/metabolic liver diseases 

such as hemochromatosis or Wilson’s disease. 

Building upon these initiatives, Taiwan implemented a comprehensive national viral hepatitis 

surveillance programme from 2004 to 2016. This programme aimed to enhance disease 

monitoring, improve access to diagnostic services, and strengthen public health interventions. 

By systematically monitoring viral hepatitis cases and implementing targeted interventions, 

Taiwan demonstrated its commitment to reducing liver cancer incidence and mortality rates. 
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The collective impact of these multifaceted approaches has been profound. Not only has the 

incidence of liver cancer, both in childhood and adulthood, significantly decreased due to 

widespread HBV vaccination, but mortality rates have also substantially declined thanks to 

enhanced screening and early detection efforts. Taiwan's success serves as a compelling 

testament to the effectiveness of proactive public health measures in combating liver cancer 

and improving population health outcomes.  

1.10. Why was the study of liver cancer registries in Sub-Saharan Africa, looking at their existence, 

functionality, and utilisation undertaken? 

In response to the elevated prevalence of liver cancer in SSA, where it ranks among the 

foremost causes of cancer-related mortality, a review of liver cancer registries in the region 

was conducted to examine these registries, as limited information is available regarding them. 

Functional registries are crucial instruments for disease surveillance, facilitating early 

detection, trend monitoring, and outcome tracking. This information is essential for informing 

public health policy, optimising resource allocation, and assessing interventions, such as 

hepatitis B vaccination programmes, which aim to decrease liver cancer incidence by 

mitigating one of its primary risk factors.  

The study aims to discover operational deficiencies in liver cancer registries, including 

inadequate financing, insufficient staffing, poor data quality, and limited infrastructure, by 

examining their existence, functionality, and utilisation. Mitigating these issues can improve 

health systems' ability to gather, evaluate, and utilise cancer data efficiently. This research 

ultimately aids regional and worldwide initiatives to alleviate the burden of liver cancer and 

enhance health outcomes in SSA. 

2. Rational for the scoping review 

Conducting a scoping review on liver cancer registries in SSA is crucial, especially in light of 

the region's unique healthcare challenges and the pivotal role of cancer registries in 

understanding disease patterns. Given the significant disparities in healthcare access and 

socio-economic factors, effective public health interventions demand a nuanced 

understanding of local epidemiology. This review assesses the status of liver cancer registries, 

bridging knowledge gaps and empowering policymakers and healthcare professionals to 

devise evidence-based strategies for liver disease prevention and management. Moreover, it 

aligns with global health initiatives and fosters collaborative efforts within the SSA region. 
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3. Objectives 

Primary Objective 

1) Define the Existence, Functionality, and Utilisation of Liver Cancer Registries in SSA 

using IARC, IACR and WHO guidelines for cancer registration(36) (Appendix 8: 

Summarised key criteria for a functional Cancer Registry).  

Secondary Objectives 

1) Describe the guidelines for Hepatitis B vaccine recommendations in SSA.  

2) Identify and scrutinise existing databases of liver cancer registries in SSA, specifically 

focusing on hepatocellular carcinoma data.  

3) Describe the breadth of information collected by current cancer registry databases in 

SSA, looking at different types of registries, including patient demographics, 

emphasising characteristics of liver cancer, stage of liver cancer, therapy, and 

prognosis of liver cancer.  

4) Describe who is responsible for overseeing cancer registries throughout SSA, 

including if they fall under the jurisdiction of the Ministry of Health, the geographical 

location of the registry and where they are based/managed, the personnel involved in 

the collection of the data and entry, and if the data reordered is longitudinal. 

Additionally, enquire about the existence of a tumour register that captures 

histological findings at diagnosis.  

5) Describe the practical utility of cancer registries in SSA, emphasising whether reports 

or published material derived from these databases are easily accessible. 

4. Review question 

What is the scope of existing liver cancer registries, and what are the gaps and challenges 

affecting the functionality, availability, and utilisation since establishing and implementing 

the liver cancer registries across Sub-Saharan Africa? 

5. Keywords 

“Cancer registr*”, “Liver cancer”, “Carcinoma, Hepatocellular”, “Hepatitis B Vaccines”, 

“health planning guidelines”, “Immunisation program” “Sub–Saharan Africa”. 
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6. Eligibility Criteria: 

6.1. Participants 

This scoping review does not involve human subjects or participants but rather an analysis of 

the existing literature on data relevant to liver cancer registries in SSA. 

6.2. Concept 

The principal concept under the search is the delineation of the existence, operational 

efficacy, and utilisation of liver cancer registries in SSA. This study employs a scoping 

review methodology, incorporating an extensive literature analysis that encompasses both 

published and unpublished sources. The focus is exclusively on liver cancer registries within 

the SSA region, analysing their presence, functionality, and application. 

6.3. Context 

The research includes a range of sources such as scoping reviews, systematic reviews, 

primary research studies, case studies, meta-analyses, grey literature, and reports, all of which 

scrutinise the existence, functionality, and utilisation of liver cancer registries in SSA. The 

geographic emphasis is explicitly on SSA. The selected journals and articles for analysis are 

derived from peer-reviewed journals, conference proceedings, reputable research databases, 

and unpublished materials such as clinical guidelines, government reports, health-related 

policies, academic databases, conference proceedings, and institutional repositories from 

SSA. These sources were accessed via web searches to minimise publication bias and ensure 

comprehensive coverage for the scoping review. Stakeholders, including heads of cancer 

registries and authors affiliated with these registries, were contacted via email using a 

standardised questionnaire to get perspectives on the registries in their respective countries. 

Literature published in English, as well as other languages, provided they have an English 

translation, were considered if it met the eligibility criteria. Studies from as early as 1980 

were included to account for the resurgence of cancer registries in Africa (37). Any studies or 

reports not focusing on liver cancer, liver cancer registries, or hepatitis within SSA were 

excluded to maintain relevance to the study objectives. 

7. Type of sources  

The type of sources that were eligible encompasses materials published in peer-reviewed 

journals, unpublished literature, conference proceedings, and reputable research databases. 



 

Project report: LiverCa_registries_scoping review, Version #6  
Project report: 25 September 2025 
Investigator: Bandile Myeni 

14 

There were no restrictions on study type, with both qualitative and quantitative research being 

eligible for inclusion. Grey literature and unpublished materials were accessed via a web 

search, including clinical guidelines, government reports, health-related policies, academic 

databases, conference proceedings, and institutional repositories from SSA. Furthermore, 

AFCRN was contacted to offer assistance and to contact their members to share their most 

recent cancer registry report, and SSA registries were invited to participate by responding to a 

questionnaire emailed to them. This approach aimed to mitigate publication bias and ensure a 

comprehensive scope for the scoping review. 

8. Methodology 

8.1. Design 

This scoping review followed the latest 2020 updated framework delineated in the Joanna 

Briggs Institute Manual for Evidence Synthesis (JBIMES) for conducting a search project for 

a scoping review(38). The scoping review process involved the following: identifying 

relevant studies based on eligibility and inclusion criteria, selecting studies, extracting data 

using the provided tables (Appendix 6: Data extraction/ Data charting tables), analysing the 

evidence, and presenting results according to Preferred Reporting Items for Systematic 

Reviews and Meta-Analyses (PRISMA) and Preferred Reporting Items for Systematic 

Reviews and Meta-Analyses Extension for Scoping Reviews (PRISMA-ScR) guidelines(39). 

8.2. Inclusion and exclusion criteria  

8.2.1. Inclusion criteria:  

A. Quantitative and qualitative published and unpublished data sources concerning liver 

cancer registries, liver cancer, and hepatitis B vaccines.  

B. All research articles and reports related to the SSA region.  

C. All types of liver cancer registries.  

D. Sources written in English or any other language with an English-translated version.  

E. Studies and resources from 1980 onwards. 

8.2.2. Exclusion criteria:  

A. Studies conducted outside the SSA region are not relevant to the SSA.  

B. Sources focusing only on registries unrelated or not inclusive of liver diseases or 

conditions.  
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C. Sources that lack sufficient data to inform the study's objectives will be excluded.  

D. Sources dating back before 1980. 

8.3. Search strategy  

A meticulously devised search strategy was created between May and September 2024, which 

is detailed in 18.2. This search strategy utilised specific keywords and phrases, including 

“Cancer Registries,” “Liver cancer,” “Hepatitis B vaccine,” “Sub-Saharan Africa,” and 

“healthcare guidelines,” in conjunction with Boolean operators “AND” and “OR.” These 

terms facilitated a controlled vocabulary essential for the search process, which was manually 

tailored to core databases, including Medline (PubMed and Ovid) and Google Scholar, and 

keywords were mainly used for subject-specific databases. The preliminary search was done 

on core databases, including Medline (PubMed and Ovid) and Google Scholar. A systematic 

advanced search approach on Google Scholar was employed to reduce the amount of papers 

where titles were primarily screened because over a thousand mostly irrelevant papers were 

displayed for each country. The literature search included not only core resources but also 

subject-specific databases, such as the AFCRN website, numerous regional cancer registry 

websites, governmental and health ministry agency websites, and international organisations 

like the WHO and the IARC websites.  

8.4. Data collection  

Due to the outdated reports on their website, the AFRCN was approached to facilitate 

communication with their members for the dissemination of their findings. Field experts on 

cancer registries in SSA were consulted via email using a questionnaire (Appendix 3: 

Questionnaire form), accompanied by an information sheet, a consent form, and ethics 

approval for study participation. In order to verify any missing articles or data, a final Google 

search was conducted.   

8.5. Study/source of evidence selection  

Upon completion of the advanced search technique, the identified source citations were 

aggregated and input into a citation management system. EndNote (version 21), provided by 

Clarivate Analytics, Pennsylvania, United States, was used for this purpose. By following this 

systematic methodology (identification, screening, eligibility, and inclusion), redundancy was 

methodically eradicated. Subsequent to the preliminary search phase, titles and abstracts were 

meticulously evaluated to confirm adherence to the established inclusion criteria. REDcap 
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version 13.10.6 - © 2023 Vanderbilt University was used to administer the questionnaire 

created by Vanderbilt University, which was sent to stakeholders to authenticate the 

information present on their Department of Health or Ministry of Health websites about 

unpublished data. 

8.6. Data charting / Data extraction   

To address the study objectives, a Microsoft Excel data extraction spreadsheet (Appendix 6: 

Data extraction/ Data charting tables) was made to extract information from publications, 

cancer registries, and Hepatitis B vaccination guidelines in SSA. Consistency and accuracy 

were ensured by holding monthly meetings with the reviewer from June to October 2024 to 

compare data extraction tables and information extracted to see if they could answer the 

objectives. The data extraction tool underwent iterative modifications during the process. 

Data was exported to Microsoft Excel from the REDcap Questionnaire (Appendix 3: 

Questionnaire form). 

8.7. Data Analysis and Presentation 

The analysis and presentation of the scoping review findings involved systematically 

organising and synthesising data to address the research questions, focusing on the existence, 

functionality, and utilisation of liver cancer registries in SSA. The data were categorised and 

analysed based on common characteristics, identifying trends, patterns, and gaps through 

descriptive statistics analysis. The process for synthesising and categorising data relating to 

the study objectives using an inductive approach was collaborative and iterative. Meetings 

were held with the scoping reviewer on 4 occasions between August and October 2024 in 

blended online/in-person meetings to examine each of the justifications of included articles 

and liver cancer registries to discuss initial thoughts and to discuss and compare findings that 

would lead to distinct categories. The scoping reviewer was selected due to the similarity of 

our research topics and the use of the same methodology and our affiliation with the same 

faculty. The PRISMA-ScR (Preferred Reporting Items for Systematic Reviews and Meta-

Analyses Extension for Scoping Reviews) checklist was utilised (Appendix 7: Preferred 

Reporting Items for Systematic reviews and Meta-Analyses extension for Scoping Reviews 

(PRISMA-ScR) Checklist) to assess and emphasise the need to adhere to predetermined 

reporting criteria, which helps to support the validity and reliability of the findings produced. 

The checklist was created by a panel of 24 experts and 2 research leaders in accordance with 
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the guidelines established by the EQUATOR (Enhancing the QUAlity and Transparency Of 

health Research) Network(39). The findings were presented through narrative synthesis, 

supported by tables and figures that provided an overview of the included studies, as well as 

visual maps illustrating conceptual relationships and the distribution of liver cancer registry 

studies.  

9. Ethical considerations 

The scoping review relied on resources that were both publicly available and unpublished, as 

well as questionnaires that were answered by contacting stakeholders from a variety of 

countries in SSA. A protocol application to the Postgraduate Committee of Health Sciences at 

the University of the Witwatersrand and Human Research Ethics Committee at the University 

of the Witwatersrand. On February 19, 2024; a clearance certificate was issued after an 

application was submitted to the Human Research Ethics Committee at the University of the 

Witwatersrand (HERC reference number: H24/01/25, Appendix 4: Ethics clearance 

certificate). 

 

10.  Results 

During the search, 2733 articles and resources were located. For the purpose of this scoping 

review, a total of 206 studies were incorporated. The PRISMA flowchart (Figure 1), which is 

a visual representation of the screening and selection process, provides a detailed summary of 

the search results that were obtained during this scoping review. These sources served as the 

basis for the extraction of pertinent data, which was then methodically organised into tables 

in Microsoft Excel for the purpose of analysis (Appendix 6: Data extraction/ Data charting 

tables). The PRISMA-ScR framework served as a guide for the review process, which 

ensured that the methodology was rigorous and that there was transparency. 
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Figure 1: PRISMA flow chart 

 
        

PRISMA 2020 flow diagram for updated systematic reviews which included searches of databases, registers and other sources 
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10.1. Characteristics of included articles 

Google Scholar discovered a greater number of publications than PubMed because to its broader 

indexing of sources, which include thesis, conference proceedings, preprints, and grey literature, 

alongside peer-reviewed journals. Conversely, PubMed is more discerning and mostly comprises 

biomedical journals that adhere to certain indexing criteria, often excluding regional or less 

widely disseminated papers. Significantly, about fifty per cent of the articles used in this study 

were sourced from grey literature, highlighting the need for extensive database coverage when 

investigating liver cancer registries in Sub-Saharan Africa. 

An overview of the features of the studies and articles that were included in the scoping review 

is presented in Error! Reference source not found.. The majority of these studies were registry 

studies, which are retrospective analyses of data obtained from registries, e.g., cancer registries, 

for the objective of this scoping review.  Figure 2 delineates the publications from cancer 

registries in countries throughout SSA that document liver cancer. Additionally, specific cancer 

registries that contributed data for the GLOBOCAN 2022 projections but lacked publications 

were excluded from Figure 2, as their data were utilised to generate estimates. However, since 

these estimates satisfied the inclusion criteria for the scoping review, they were incorporated into 

this study. vaccination and questionnaire data were omitted from the Figure 2 as well. This 

structured technique, a scoping review, facilitated a thorough synthesis of the literature and 

cancer registry data, enabling an extensive investigation of liver cancer registries. 

 

Table 1: Study/article characteristics 

Overall study/article characteristics n/206 (%) 

Type of evidence source  

Primary research article 95(46.1) 

Formal scientific literature 7(3.4) 

Grey literature and *other studies and sources 104(50.5) 

*These included articles on hepatitis B vaccination from which the vaccination guidelines could be derived, although the research article was not 
pertinent to the objective and social media government sites with vaccination guidelines. 
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Figure 2: Publications from the Cancer registries where liver cancer is included in Sub-Saharan Africa. 
created using Microsoft Excel 

 
Note: Total n = 166. Some publications covered more than one country; therefore, the sum of country-specific publications 

exceeds 166. This total excludes the 3 questionnaires and the immunisation data. 
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The data collection process employed by population-based cancer registries generally involves 

active surveillance, either independently or alongside passive surveillance. In contrast, hospital-

based and pathology-based cancer registries utilise passive surveillance; however, eight of the 

registries did not provide any information about their data collection methods. The majority of 

cancer registry data sources include pathology laboratories, hospitals, and clinics in both the 

public and private sectors. Death registries are utilised by only a limited number of cancer 

registries due to that they typically have inadequate information. These cancer registries are 

given names that correspond to the geographical area or country that they cover or the hospital 

that serves as their primary location. In 2024, 37 out of the 77 cancer registries that collect data 

on liver cancer are members of the AFCRN (Figure 5). Sierra Leone’s registry is the 38th 

member; however, no information about its registry is available online (Figure 5). The 38 

members comprise one pathology-based cancer registry and 37 population-based cancer 

registries. Approximately seventy-one percent of these PBCR data were utilised in the most 

recent national estimates for 2022 that were published by GLOBOCAN, and 19.6% of the PBCR 

data that were collected between 2013 and 2017 were used in the Volume 12 report on the 

Cancer Incidence In 5 Continents (CI5). Approximately 14% of the reports from the cancer 

registry are readily available to the general public. A standardised form for data collection was 

either available on the websites or attached to the reports of 19.5% of the registries, all of which 

are population-based registries. These standardised forms adhere to IARC guidelines and 

delineate a minimum dataset for cancer registries, encompassing essential variables (e.g., 

personal information, cancer location, morphology), recommended variables (e.g., last contact, 

disease stage, treatment), and optional variables (e.g., risk factors, socioeconomic status). Unique 

identifiers, like identification numbers, under personal information and data-matching 

procedures are employed to accurately reconcile data and reduce duplication, so ensuring data 

integrity while preserving patient anonymity. A coding component is included in the standardised 

forms, where coding standards utilise systems such as International Classification of Diseases for 

Oncology (ICD-O) and Tumour, Node, Metastasis (TNM) Summary Staging, where it integrates 

the most reliable diagnostic criteria (e.g., histology, imaging), and complies with international 

regulations for recording several cancers in a single patient. Only South Africa has a policy 

governing cancer registration that applies to four cancer registries. The data gathered from these 

forms are entered into CanReg5, a cancer registry database designed by IARC, where tumour 

data are standardised using international classification systems, including the ICD-O. Cancer 
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registry data are gathered, maintained, and analysed in accordance with established protocols 

recommended by organisations such as IARC and AFCRN, with the objective of producing 

reports that enhance comprehension of cancer trends and outcomes; however, the degree of data 

verification and validation may differ among registries. During this procedure, rigorous 

compliance with privacy standards is should be upheld, assuring respect to data protection 

legislation, ethical principles, and the anonymisation of sensitive patient data to safeguard 

individual identities and ensure confidentiality according to AFCRN and IARC. In SSA, cancer 

registries adhere to varying data protection frameworks to ensure patient confidentiality. Patient 

confidentiality is regulated by diverse frameworks among nations in SSA. South Africa 

implements the Protection of Personal Information Act (POPIA), whereas Kenya's Data 

Protection Act, Nigeria's Data Protection Regulation (NDPR), and Uganda's Data Protection and 

Privacy Act govern health data privacy. Section 10.6 goes into further detail about the staffing of 

these registries, which are more commonly understaffed due to the limited amount of funding 

from the 48.1% of registries that mentioned their funding. The funding for cancer registries in 

SSA is sourced from diverse entities, including national governments, international agencies, 

universities, and non-governmental organisations like vital strategies, pink cancer foundation and 

cancer associations across the region. Key contributors include a mix of government institutions, 

international organisations, research institutions, and private foundations. For instance, registries 

are financed by their respective Ministries of Health, often through national cancer control 

programs. In addition, international agencies like the IARC, the WHO, and the AFCRN provide 

financial and technical support. Academic and research institutions/councils, including 

universities and hospitals, also contribute funding, while private foundations, such as the Bristol-

Myers Squibb Foundation and the Calouste Gulbenkian Foundation, offer additional support. 

Some registries receive direct government funding for infrastructure and staffing. Many 

registries also receive support through grants, and donations from prominent individuals or local 

organisations. However, several registries lack stable funding and rely on sporadic contributions 

or out-of-pocket expenses. In SSA, training for cancer registries is primarily provided by the 

AFCRN, the IARC, and the WHO. Additionally, cancer registry funders provide additional 

training support. Around 22.1% of cancer registries in SSA reported significant disruptions 

throughout the years owing to political instability, financial constraints, and conflicting public 

health goals. For example, Angola's registry halted operations in 1991, while Liberia's registry 

was impeded by civil turmoil and the collapse of healthcare facilities in the 1980s(40, 41). In 

Côte d'Ivoire, activities were suspended for a decade (2000–2010) due to political instability, 
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while Rwanda's registry encountered challenges after the 1994 genocide(42, 43). Between 2002 

and 2009, South Africa witnessed a reduction in cancer registry operations because of low 

prioritisation of chronic diseases, whereas Uganda's registry was discontinued during the 1971 

coup but was reinstated in 1989(41, 44). Comparable difficulties arose in Zimbabwe, where the 

Bulawayo registry was terminated in 1977 and subsequently reinstated in 2011(45). 

Figure 3: Liver Cancer Registries in Sub-Saharan Africa between 1980-2024. created using © 
MapChart.net. Retrieved from https://www.mapchart.net/ 
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Figure 4: Liver Cancer Registries in Sub-Saharan Africa between 1980-2024 

 
 

0

5

10

15

20

25

An
go

la
Be

ni
n

Bo
ts

w
an

a
Bu

rk
in

o 
Fa

so
Bu

ru
nd

i
C

am
er

oo
n

C
ap

e 
Ve

rd
e

C
ha

d
C

on
go

 (B
ra

zz
av

ill
e)

C
ôt

e 
d'

Iv
oi

re
/Iv

or
y 

C
oa

st
Es

w
at

in
i

Et
hi

op
ia

Fr
an

ce
, R

éu
ni

on
G

ab
on

G
am

bi
a

G
ha

na
G

ui
ne

a
Ke

ny
a

Le
so

th
o

Li
be

ria
M

al
aw

i
M

al
i

M
au

rit
iu

s
M

oz
am

bi
qu

e
N

am
ib

ia
N

ig
er

N
ig

er
ia

Rw
an

da
Se

ne
ga

l
Se

yc
he

lle
s

So
ut

h 
Af

ric
a

Su
da

n
Ta

nz
an

ia
To

go
U

ga
nd

a
Za

m
bi

a
Zi

m
ba

bw
e

N
um

be
r o

f R
eg

is
tr

ie
s

Country

Liver Cancer Registries in Sub-Saharan Africa between 1980-2024
PBCR HBCR Pathology based cancer registry



 

Project report: LiverCa_registries_scoping review, Version #6  
Project report: 25 September 2025 
Investigator: Bandile Myeni 

25 

Figure 5: Liver Cancer Registries in Sub-Saharan Africa that are members of AFCRN in 2024. created 
using © MapChart.net. Retrieved from https://www.mapchart.net/ 

 
 

Seven cancer registries located in 6 countries have websites where their literature and reports are 

distributed. Two of these cancer registry websites (Cote D’Ivoire and France Réunion) could not 

be further examined because they were not in English. Research involving the use of cancer 

registry data and the distribution of cancer reports is consistent in some SSA countries. 

Approximately eighteen percent of cancer registries indicated the utilisation of data collected by 
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the cancer registry in their cancer registry reports, whereas data from other cancer registries was 

employed in research publications, contingent upon the research conducted. Cancer registries 

track cancer incidence, mortality, and trends, allowing the cancer registries to monitor prevalent 

cancers and assess health burdens. Fifteen cancer registries (19.5%) indicated the utilisation of 

the data they collected, albeit with rather ambiguous specifics.  

 

Information on cancer control plans and policies is scant, especially concerning the utilisation of 

registry data, with only ambiguous references offered. Cancer registry data is an essential 

resource for guiding public health policy and enhancing healthcare interventions, but with 

ambiguous references. Nevertheless, although it was cited in 19.5% of cancer registries, it was 

not properly elucidated or linked in their papers. In SSA, registry data has informed HBV 

vaccination initiatives. There is scant discussion of cancer control programs and procedures, 

particularly concerning the utilisation of registry data, which is only referenced ambiguously. 

HIV-related cancers continue to pose a substantial health challenge in sub-Saharan Africa, with 

cancer registry data being essential for identifying common tumours and guiding screening 

protocols. Despite the expansion of antiretroviral therapy, the incidence of HIV-associated 

malignancies, including AIDS-defining cancers like Kaposi sarcoma and non-AIDS-defining 

cancers such as cervical cancer, remains elevated in the region(46). Registry data in the SSA aids 

research and education, bolstering both global and local cancer prevention strategies, specifically 

the vaccination against Hepatitis B virus and Human papillomavirus, as they are associated with 

hepatocellular carcinoma and cervical cancer, respectively. 

10.3. Hepatitis B Vaccination Recommendations in Sub-Saharan Africa  

The extensive implementation of the hepatitis B vaccination under the Expanded Programme on 

Immunisation (EPI) throughout 49 of 50 sub-Saharan African (SSA) nations signifies a 

significant achievement in regional efforts to address HBV infection (Figure 6). Nonetheless, 

discrepancies persist: vaccination statistics were unavailable for Réunion. Botswana and 

Zimbabwe led the way in 1994, with Botswana taking further initiative as the first to incorporate 

the birth dose into its EPI in 1998. Despite these advancements, the adoption of the HBV birth 

dose across the region has been slow, with only 16 countries including it in their national EPI 

schedules over three decades (Figure 7).  

 



 

Project report: LiverCa_registries_scoping review, Version #6  
Project report: 25 September 2025 
Investigator: Bandile Myeni 

27 

 
Figure 6: Trends of Hepatitis B introduction in Sub-Saharan Africa over 3 decades (1990-2024) 

 

 
Figure 7: Trends of Hepatitis B birth dose introduction in Sub-Saharan Africa over 3 decades (1990-2024) 

The administration of the first dose of the hepatitis B vaccine varied across sub-Saharan African 

countries. The majority (65%) of countries administered the first dose at six weeks, followed by 

31% at birth, 2% at two months, and 2% at eight weeks (Figure 8). For the third dose, most 

countries (84%) provided it at 14 weeks, with smaller proportions administering it at four 

months (6%), 16 weeks (4%), six months (4%), and five months (2%) (Figure 9). In 31% of SSA 

countries, the HBV birth dose is incorporated into their EPI, with Cape Verde being the sole 

nation achieving the WHO recommendation of ≥ 90% coverage necessary for the elimination of 

viral hepatitis. In SSA countries, third-dose vaccinations are in use; however, only 15 nations, or 
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31% of SSA countries, have achieved the WHO-recommended coverage of 90% or higher for 

the third dose of viral hepatitis treatment. While these immunisation programmes have 

effectively reduced childhood HBV infections, the limited implementation of the birth dose 

leaves a critical gap in preventing perinatal transmission, which requires administration of the 

vaccine within 24 hours of birth.  

 

Figure 8: Age of the 1st dose of the 
hepatitis B vaccine in Sub-Saharan 
African countries 

 
 

Figure 9: Age of the 3rd dose of the hepatitis B vaccine 
in Sub-Saharan African countries 

 
 

 

 

 

The guidelines on the WHO website and those of health ministries or other resources in 12 

different countries reveal some discrepancies regarding the administration of the hepatitis birth 

dosage and the absence of adult vaccination recommendations from either source.  

10.4. Analysis of Existing Liver Cancer Databases in Sub-Saharan Africa with a Focus on 
Hepatocellular Carcinoma Data 

The cases of HCC are reported separately in only 24.7% of the liver cancer registries. Childhood 

HCC is very rare, with only 1 to 7 cases reported over various time periods in a specific area 

covered by the cancer registry, where childhood cancer is defined as children 14 years of age and 

younger. Some regions, however, report higher overall HCC incidence when not simply looking 

at the childhood cancer data. For example, Malawi reported 97 cases in a study done at 

Tiyanjane Clinic (at Queen Elizabeth Central Hospital, Blantyre) and Mzuzu Central Hospital 

palliative care clinics between 2010 and 2015, while Mali reported 634 cases nationally between 

1987 and 2015. The studies that reported HCC reported the cases in absolute numbers. Further 
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analyses would be necessary with data requests from these registries, though, as many data 

points are still vague, exposing information gaps across time periods and geographical locations.  

10.5. Scope of Data Collected by Cancer Registry Databases in Sub-Saharan Africa 

Twenty percent of liver cancer registries had standardised forms used for data collection, which 

were located. These standardised forms encompass patient information and demographics, 

tumour data, clinical staging and treatment details, source information, follow-up data, additional 

diseases, risk factor profiles, information about the data collector, office coding, and prior cancer 

history. While the 80.6% of the registries the forms were not located from their data and analysis 

it is clear that patient information and demographics is being collected while other details as per 

those that have forms cannot be concluded that they are not collected. Some cancer registries do 

not stage for all cancer but stage for cervical and breast cancers only. The Rwanda cancer 

registry is the sole source that documented the staging of liver cancer, reporting 33 cases 

between 2014 and 2018 (15 cases at stage 1 and 18 cases at stage 4). Other registries aggregate 

the staging of all cancers, complicating the analysis of liver cancer staging independently; thus, 

information from these registries is essential for deriving further conclusions about liver cancer 

staging. Further analysis and data requests from these registries are essential to determine the 

prognosis and treatment of liver cancer, as their reports currently lack information. 

10.6. Oversight and Management of Cancer Registries in Sub-Saharan Africa 

Forty-six percent of registries have directors or department heads managing them, whereas in 

54.6% of registries, the responsible overseer is ambiguous. Among the registries, 61% do not 

explicitly indicate whether the director or head is affiliated with the Ministry of Health's  / 

Department of Health (MoH/DoH) 35.1% confirm such affiliation, and 1.3% deny it. Sixty-six 

percent of registries are located in hospitals, predominantly those associated with universities or 

the largest facilities where cancer patients are most frequently referred. In addition, 13% of the 

registries only list the city name as part of their designation, not mentioning their precise location 

within the city. Furthermore, national institutes house 9.1% of the registries, whereas cancer 

associations house 1.3%. Finally, 9.1% of the registries did not include any information about 

their locations. Forty-four percent of cancer registries did not specify or have information on the 

staff working in the registry, whereas 55.8% of cancer registries shared information about their 

staff  (Error! Reference source not found.). Staffing patterns vary greatly amongst registries, 

according to the results of the liver cancer registry's staff data. These variances are a reflection of 

the resources, duties, and capacities of each registry. Approximately ninety seven percent of 
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cancer registries did not specify whether the data they collect is longitudinal, while 2.6% 

indicated that the data are not longitudinal, and 1.3% reported collecting longitudinal data. 

Aproximately eight percent of cancer registries lacked sufficient information regarding the 

existence of a tumour registry, whereas 79.2% of cancer registries have tumour registries that 

capture histological findings. 
 

Table 2: Simplified Summary of Staff Composition in Liver Cancer Registries 

Staff Role/Position Description/Notes Prevalence Across 

Registries 

Medical 

Directors/Pathologists 

Typically serve as registry directors or 

supervisors. 

Common in several 

registries 

Cancer Registrars Full-time or part-time registrars involved 

in data collection and registry 

maintenance. 

Present in many 

registries, some have 

multiple registrars 

Data 

Managers/Clerks 

Handle data collection, entry, and analysis. 

Often includes clerks, data abstractors, and 

managers. 

Common in several 

registries 

Public Health 

Specialists 

Contribute to data analysis, health 

education, and promotion activities. 

Less common  

Volunteers and 

Medical Students 

Provide support for data collection, entry, 

or registry activities. 

Occasionally involved 

Epidemiologists Focus on data interpretation and cancer 

trends analysis. 

Reported in some 

registries, often combined 

with other roles like 

cancer registrars 

Specialised Registry 

Staff 

Includes roles like registry managers, 

surveillance officers, quality assurance 

managers. 

Limited to few cancer 

registries 
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Part-Time Staff Staff working on a temporary or part-time 

basis (e.g., registrars, data collectors). 

Reported in several 

registries 

Support Staff (e.g., 

Nurses, Clerks) 

Includes nurses, clerks, and others aiding 

in data entry or patient care 

Reported a few registries 

 
 

10.7. Practical Utility of Cancer Registries in Sub-Saharan Africa: Accessibility of Reports and 
Published Materials 

Seven of the cancer registries had websites where they posted their reports and made them easily 

accessible to the public, but two of them were in French and could not be investigated further. 

Among these websites, the South Africa National Cancer Registry maintained the most current 

and consistent record of annual report publications. Only 11 out of the 77 cancer registries that 

report liver cancer have easily accessible and publicly available reports. Data from 67 of the 77 

registries reporting on liver cancer are available online through sources such as IARC 

publications, the AFCRN website and publications (which are not frequently updated), as well as 

various research journals and online platforms. 

11. Discussion 

This scoping review aimed to identify cancer registries documenting liver cancer from the 1980s 

to 2024 across 50 countries in Sub-Saharan Africa while also analysing their functionality and 

utilisation. A total of 203 articles and three questionnaires were included in this review. Seventy 

seven cancer registries that record liver cancer were identified in 37 (of 50; 74%) of the countries 

in SSA. Of the 77 cancer registries, 56 were population-based cancer registries (PBCRs), widely 

regarded as the gold standard for cancer registration. PBCRs compile comprehensive data from 

various sources, including death registries, hospitals, pathology labs, and hospices, to provide 

statistics on cancer occurrence and a framework for assessing its public health impact. Unlike 

hospital-based, pathology-based, or specialised registries, which primarily serve clinical or 

institutional purposes, PBCRs offer community-wide insights essential for understanding cancer 

epidemiology and informing control strategies. Some of these 56 PBCRs began as Hospital-

based cancer registries (HBCRs), or pathology-based cancer registries. 

Functionality is a key criterion for membership in the AFCRN, requiring registries to undergo a 

consultant assessment visit and receive recommendations from two current members. 



 

Project report: LiverCa_registries_scoping review, Version #6  
Project report: 25 September 2025 
Investigator: Bandile Myeni 

32 

Population-based registries must cover at least 50% of their target population and maintain a 

minimum coverage of 70% over three years to retain membership. Functional registries 

participate in collaborative research projects, contribute to the AFCRN Database, update their 

web pages, and attend annual meetings to foster networking and knowledge-sharing. While 

AFCRN membership provides valuable opportunities for capacity-building and alignment with 

global standards, financial sustainability remains a major challenge for some of these registries. 

Many registries rely on short-term grants and partial government funding, which threatens their 

ability to meet operational and membership requirements, as evidenced by the forfeiture of 

membership by The Gambia, Niger, and Malawi. Despite these hurdles, registries that meet these 

standards greatly enhance their functionality and contribute significantly to cancer control efforts 

in the region. 

The functionality of cancer registries is essential for their incorporation in publications like 

Cancer Incidence in Five Continents, AFCRN, and GLOBOCAN. A functional registry ensures 

systematic and comprehensive data collection, meeting high-quality standards set by the IARC, 

the WHO, GICR and the IACR for low and middle-income settings (47) which is applicable for 

a setting like SSA. High-quality cancer registry data includes completeness (The standard for 

cancer registry completeness is currently set at 50-70% for lower-middle-income countries, but it 

should improve to above 70% over the coming years as healthcare systems and data collection 

infrastructure strengthens), validity, comparability of data, and timeliness (48, 49). PBCRs 

covering well-defined populations and utilising internationally recognised classification systems 

such as 10th revision of the International Classification of Diseases (ICD-10) and ICD-O are 

prioritised in these publications. Functional registries also provide detailed demographic and 

tumour data (size, morphology, and behaviour) and follow ethical and regulatory standards.  

Engagement in regional networks such as the African Cancer Registry Network (AFCRN) and 

ongoing data sharing significantly bolster the sustainability of cancer registries in sub-Saharan 

Africa (SSA), thereby improving their capacity to provide accurate global cancer burden 

estimations. The AFCRN offers technical support, training, standardisation, and a collaborative 

research platform, essential in resource-constrained environments. Similar regional organisations 

are present in other low- and middle-income countries, including the Asian Cancer Registry 

Network in Asia and the Red de Institutos y Programas Nacionales de Cáncer (RINC) in Latin 

America. These entities perform analogous roles in enhancing capacity, standardising data, and 

promoting research collaborations. These networks facilitate registries in adhering to the high-

quality standards established by IARC/WHO and IACR, while also promoting regional 
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coordination of cancer surveillance, thereby reducing fragmentation. In contrast, registries in 

SSA that have not integrated their data into AFCRN-led initiatives or international publications 

present challenges in assessing their functionality or verifying compliance with international 

benchmarks, underscoring the uneven progress across the region.  

Insufficient funding significantly impedes the operation of liver cancer registries, especially in 

resource-constrained areas such as SSA. Registries necessitate significant financial investment 

for infrastructure, qualified personnel, data management systems, and ongoing upkeep. In the 

absence of continuous financing, numerous registries function with insufficient personnel and 

irregular data collection methodologies. Moreover, inadequate resources hinder training 

programmes and restrict outreach efforts, resulting in underreporting and incomplete statistics. 

This budget limitation diminishes the registries' ability to furnish dependable data for liver 

cancer surveillance, preventative initiatives, and legislation, hence perpetuating deficiencies in 

healthcare planning and intervention. 

In SSA the lack of comprehensive strategies to direct cancer registration results in a substantial 

deficiency in cancer monitoring and control initiatives. In the absence of explicit procedures, 

data collecting often becomes fragmented, since reporting sources may hesitate to provide 

patient information owing to apprehensions over data protection requirements and possible legal 

consequences. This leads to inadequate case documentation and restricts cancer registries' 

capacity to effectively guide public health initiatives. The absence of standardised frameworks or 

obligatory reporting further limits the production of dependable cancer data, hindering the 

surveillance of disease trends, resource distribution, and the execution of targeted treatments. 

Enhancing policies is crucial to optimise the efficacy of cancer registries and eventually improve 

cancer outcomes across the area. 

Liver cancer registries need reliable demographic data from a current census to determine the 

exact burden of liver cancer, but political instability, logistical issues, and financial limits have 

prevented some SSA countries from conducting population censuses. Many of these nations are 

implementing more current censuses with cooperation from international organisations like the 

United Nations Economic Commission for Africa to improve demographic data collection and 

health systems(50). 

The absence of unique identifying methods and electronic medical records hinders cancer 

registration by rendering patient tracing across healthcare facilities imprecise, resulting in 

fragmented and untrustworthy data. This leads to misidentification, duplicate information, and 

difficulties in correctly evaluating the cancer burden or strategising therapies. Without consistent 
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identification, monitoring cancer outcomes and evaluating health policies becomes difficult. 

Many Sub-Saharan African countries are working with international organisations to develop or 

improve national ID systems, aiming to enhance data accuracy, governance, and the 

effectiveness of health systems, including cancer registries(51). 

Only 18.2% of cancer registry reports utilised registry data directly, indicating a significant 

underutilisation of registries for standard public health reporting. This suggests that some cases 

may be missed, particularly where there are no legal frameworks mandating healthcare workers 

to report. However, the situation becomes more complex in countries where such laws exist, as it 

then requires an analysis of how the legislation is framed, the extent of enforcement, and 

whether it effectively translates into complete and reliable cancer registration. Data from 

established cancer registries in SSA are often employed in research publications, offering 

significant insights relevant to the project's scope and objectives. This indicates that these 

registries are crucial for public health interventions, yet it highlights an ongoing gap in 

converting registry findings into effective health policy and programmatic actions. The inclusion 

of registries in international publications, such as Cancer Incidence in Five Continents (CI5), is 

contingent upon meeting stringent standards. This underscores the necessity for ongoing 

enhancement of data quality and completeness among existing registries. Cancer registries are 

essential for evaluating the cancer burden in various regions and populations, tracking trends, 

and identifying gaps in healthcare services and resources. Their data are essential for research in 

cancer epidemiology and aetiology, and they bolster national immunisation initiatives, including 

hepatitis B vaccination and screening programmes. Data from AFCRN-affiliated registries have 

been crucial in illustrating the significant burden of cervical cancer, thus establishing a 

foundation for the introduction of HPV vaccines. Additionally, registry data on liver cancer has 

highlighted the necessity to enhance hepatitis B vaccination efforts. These activities facilitate the 

development of cancer centres and regionally specialised care systems. The reliability of registry 

data is essential for governments, healthcare providers, and researchers, as it supports evidence-

based strategies for cancer prevention, treatment, and management. Nevertheless, enhancements 

are required to effectively bridge the feedback loop between data collection and the application 

of insights in public health interventions and clinical practice, thereby ensuring that registries 

fulfil their potential in bolstering cancer control in Sub-Saharan Africa. 

HBV is a significant public health challenge in Sub-Saharan Africa, with high prevalence rates 

and a strong association with hepatocellular carcinoma(52). The World Health Organization's 

strategy for 2022–2030 seeks to eradicate viral hepatitis by 2030, incorporating tailored 
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initiatives into primary healthcare frameworks. Essential measures encompass the hepatitis B 

birth dose vaccine, maternal screening to avert vertical transmission, expanded immunisation 

programs, early HBV and HCV testing, prompt antiviral treatment, and enhanced surveillance. 

Regular screening for hepatocellular carcinoma (HCC), equitable access to healthcare, and 

investments in the training of healthcare workers, research, and preventive strategies are 

emphasised. Despite the implementation of hepatitis B vaccination across all SSA countries, 

disparities persist in the introduction and coverage of the birth dose. Although HCV prevalence 

is low in Sub-Saharan Africa, transmission predominantly occurs among individuals who use 

drugs. This situation requires the implementation of targeted harm-reduction strategies, including 

needle and syringe programmes, opioid substitution therapy, and outreach testing and treatment 

services. Eliminating viral hepatitis and reducing the incidence of HCC requires coordinated 

efforts across nations and sectors to implement interventions, emphasising both universal 

measures and strategies targeting high-risk populations. The incorporation of the hepatitis B 

virus (HBV) birth dosage into standard immunisation campaigns is restricted in sub-Saharan 

Africa (SSA), with just 31% of nations implementing this essential measure. Cape Verde (Cabo 

Verde) is the only nation to meet the World Health Organisation (WHO) objective of ≥90% 

coverage, deemed critical for the eradication of viral hepatitis. Although the majority of SSA 

nations provide the third dose of the HBV vaccination, coverage is still inadequate. Merely 15 

countries, representing 31% of Sub-Saharan African nations, have attained the WHO-

recommended criterion of 90% or above for the third dosage. These results emphasise ongoing 

deficiencies in vaccination coverage, highlighting the need for enhanced efforts to increase both 

the birth dose and the entire vaccine series to achieve global eradication objectives. 

Analysing SSA's liver cancer registries identifies important knowledge gaps that prevent a 

thorough understanding and effective treatment of HCC. It is necessary to apply for additional 

analysis to the registries in order to further analyse their data on HCC, as 75.3% of them do not 

differentiate HCC incidences from other liver cancers. 

Only 17 PBCRs that record liver cancer, established in 2004 or earlier, and countries that 

initiated Hepatitis B vaccination in their expanded immunisation programmes in 2004 or prior, 

qualify for an evaluation of the Hepatitis B vaccine's impact on reducing HCC incidence. Due to 

the lengthy incubation period that occurs between HBV infection and the onset of hepatocellular 

carcinoma, it is typically necessary to investigate the impact of HBV vaccination on the 

incidence of liver cancer over a period of twenty to forty years. The Gambia Hepatitis 

Intervention Study used the Gambia National Cancer Registry to assess the long-term effects of 
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HBV vaccination on the incidence of HCC(53). The registry's data showed a decrease in chronic 

HBV infection among vaccinated groups, indicating a preventive effect against HCC, 

underscoring the importance of HBV vaccination for HCC prevention in Africa(53). It is crucial 

to acknowledge that no nation in Sub-Saharan Africa is now qualified to evaluate the birth dose 

vaccine and its role in reducing HCC, which is essential for mitigating chronic Hepatitis B 

infections. Continuous strengthening of population-based cancer registries will be essential, both 

to assess the role of vaccination and to monitor progress toward HCC elimination. 

Management and oversight of cancer registries present another layer of complexity. Over half of 

the registries lack clear leadership affiliations, with 61% not indicating connections to the 

Ministry of Health's/Department of Health. This ambiguity in governance can hinder coordinated 

efforts in data collection, analysis, and utilisation for public health interventions. The variability 

in staffing roles and the low prevalence of specialised registry staff, such as epidemiologists and 

public health specialists, limit the registries' capacity to perform in-depth analyses and contribute 

to informed policy-making. 

Despite these challenges, the accessibility of cancer registry reports remains relatively limited, 

with only 11 out of 77 registries providing publicly available and easily accessible data. The 

South Africa National Cancer Registry stands out for its consistent and current reporting, serving 

as a model for other registries in the region. Enhancing the accessibility and transparency of 

cancer registry data is crucial for fostering research collaborations, informing public health 

strategies, and ultimately improving cancer outcomes in SSA. 

12. Limitations 

Determining whether certain cancer registries are still operational in 2024 is challenging due to 

inconsistent data collection and locating information for registries established between 1980 and 

2024. Language barriers and limited funding for translation services also posed limitations, as 

registries in languages other than English lacking available translations were excluded from the 

study. Additionally, the infrequent updating of cancer registry information on health ministry or 

AFCRN websites, coupled with some registries only providing their names, further complicates 

the analysis. Hard copy cancer registry reports, often distributed at conferences, are not easily 

accessible, and obtaining registry data typically requires formal requests, with responses being 

delayed or hindered by changes in contact details or leadership. Furthermore, research articles on 

cancer registries tend to focus more on cancer incidence, risk factors, and outcomes rather than 
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on detailed information about registry operations. In contrast, cancer reports, which include 

essential details on registry staffing, funding, methodologies, cancer rates, and demographics, are 

often difficult to obtain. The absence of immunisation data for France Réunion limits the 

comprehensiveness of the analysis regarding HBV vaccination trends SSA. The discrepancy 

between WHO guidelines and national immunisation protocols across multiple countries 

introduces variability, complicating the assessment of HBV vaccine implementation. Without 

uniform guidelines, it is difficult to pinpoint the reasons behind differences in vaccination 

coverage, which may be due to policy or logistical factors. Moreover, the lack of adult 

vaccination recommendations restricts the scope of HBV prevention strategies, potentially 

underestimating the impact of vaccination programmes. The ambiguous management structures 

and limited staffing information in many cancer registries reveal weaknesses in data governance 

and operational capacity, potentially affecting the accuracy and timeliness of reporting. This 

further diminishes the utility of cancer registries in informing public health interventions. The 

restricted accessibility of cancer registry reports, with only a small fraction being publicly 

available, hampers the ability of researchers and policymakers to effectively engage with and 

utilise registry data. These challenges highlight the need for improved data dissemination, better 

registry management, and more comprehensive HBV vaccination strategies to enhance public 

health efforts. Addressing these limitations will require standardised data collection, improved 

oversight, and enhanced accessibility of both vaccination and registry data to support initiatives 

aimed at controlling HBV infection and reducing liver cancer incidence in SSA. 

13. Recommendations 

Efforts to enhance the accessibility of cancer registry reports are essential, as currently majority 

of these cancer registry reports are not available to the public. The AFCRN website also needs to 

be updated regularly, as some cancer registries barely have information about their registry, 

except their name. This limited access hampers the ability of individuals and communities to 

understand cancer trends and prevention strategies effectively.  

To address functionality issues, it is vital to secure stable and sustainable funding for cancer 

registries, moving away from the reliance on sporadic contributions. Establishing partnerships 

with international organisations, private foundations, and local governments can provide the 

necessary financial support to ensure the longevity and effectiveness of these registries. 

Moreover, it is essential to leverage cancer registry data more effectively in public health policy 

and cancer control initiatives, explicitly delineating where and how they intersect. This includes 
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making clearer references and applications in research publications, which can guide 

interventions and improve health outcomes. 

Encouraging the use of cancer registry data in research and educational initiatives is also 

important, particularly in relation to Hepatitis B virus vaccination and developing screening 

programs for hepatocellular carcinoma. The Ministry of Health/Department of Health should 

ensure that vaccination schedules and recommendations are readily available on their websites 

and updated as necessary to facilitate comprehension and comparison with WHO/UNICEF 

immunisation guidelines. The implementation of the hepatitis B birth dose vaccine within 24 

hours of birth across all SSA countries is an urgent priority to prevent perinatal transmission of 

the virus. Increasing awareness and training among healthcare providers about the importance of 

administering this birth dose is essential for its success. Additionally, clarifying the management 

structure of cancer registries by ensuring that each registry has designated directors or heads 

affiliated with the Ministry of Health will improve oversight and accountability. 

Transparency regarding the staffing and operational details of cancer registries is also necessary 

to enhance accountability and resource allocation. Increasing the number of cancer registries that 

publish their reports online and ensuring these reports are easily accessible to the public will 

further promote awareness. 

14. Conclusion 

Accessing cancer registries in Africa is difficult due to the scarcity of online data and the 

obsolescence of information on essential platforms like the AFCRN and health ministry 

websites. Furthermore, acquiring physical copies of reports is frequently challenging. Cancer 

surveillance in many nations is impeded by inefficiencies such as discrepancies in population 

census in some SSA countries, limited funding in cancer registries, limited healthcare access, 

and the absence of unique identification mechanisms. Enhanced efforts are required for the 

implementation of the hepatitis B birth dose and increasing coverage of the hepatitis B vaccine 

to eradicate viral hepatitis by 2030. Currently, there are no liver cancer screening programmes in 

Sub-Saharan Africa, underscoring the urgent need for such initiatives to produce accurate liver 

cancer statistics, as over 80% of hepatocellular carcinoma cases are estimated to occur in Sub-

Saharan Africa and East Asia. Implementing these initiatives would enable the assessment of 

hepatitis B vaccination efficacy as it is one of the most common risk factors of HCC in SSA, as 

Taiwan demonstrated how the vaccine reduced HCC cases and other interventions like 

decreasing aflatoxins through improved agricultural practices, biocontrol with atoxigenic strains, 
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proper drying and storage, food processing methods like nixtamalization, education for farmers, 

and strict regulatory enforcement. Improved collaboration with various stakeholders is essential 

for addressing the issues encountered by cancer registries and promoting cancer and hepatitis 

surveillance throughout the continent. 
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18.2. Appendix 2: Search strategy 

Keywords  

Concept: “Liver Neoplasms” OR “Carcinoma, Hepatocellular” OR “Liver cancer”OR 

“Hepatocellular carcinoma”  OR “Hepatoma”  "Registries" OR “Cancer registr*” OR “Disease 

registr*” OR “Hepatitis B”, “Guidelines”, “Vaccination/Immunisation” 

Context: “Africa South of the Sahara” OR “Sub-Saharan Africa” OR  “Angola”  OR “Cameroon” 

OR  “Central African Republic” OR “Chad” OR “Republic of the Congo” OR “Democratic Republic 

of the Congo”  OR “Equatorial Guinea”  OR “Gabon” OR  “São Tomé and Príncipe”  OR “Burundi”   

OR “Comoros”  OR “Djibouti” OR “Eritrea”  OR “Ethiopia”  OR “Kenya”  OR  “Madagascar” OR 

“Malawi” OR “Mauritius”  OR “Mozambique”  OR “Rwanda”  OR “Seychelles”  OR “Somalia” OR 

“South Sudan” OR “Tanzania” OR “Uganda” OR “Zambia” OR “Zimbabwe”  OR “Botswana”  OR 

“Eswatini” OR “Swaziland”  OR “Lesotho” OR “Namibia”  OR “South Africa”  OR “Benin”  OR 

“Burkina Faso” OR “Cape Verde”  OR “Côte d'Ivoire”  OR “Ivory Coast” OR “Gambia”  OR 

“Ghana” OR “Guinea” OR “Guinea-Bissau”  OR “Liberia”  OR “Mali” OR “Mauritania”  OR 

“Niger” OR “Nigeria” OR “Senegal”  OR “Sierra Leone”  OR “Togo”  OR “Central Africa”  OR 

“East Africa”  OR “Southern Africa”  OR “West Africa”  OR "French Reunion "  

 

PubMed, Ovid Medline, and Cochrane Library search and results 

Content 1 "Liver Neoplasms" OR "Carcinoma, Hepatocellular" OR "Liver 

cancer"OR "Hepatocellular carcinoma"  OR "Hepatoma"  

PubMed: 240510, Cochrane library:0, Ovid Medline: 1 

Content 2 "Registries" OR “Cancer registr*” OR “Disease registr*”  

PubMed: 135620, Cochrane Library: 5072, Ovid Medline: 0 

Context "Africa South of the Sahara"OR "Sub-Saharan Africa" OR "Angola" OR 

"Cameroon"  OR "Central African Republic"  OR "Chad"  OR "Republic 

of the Congo"  OR "Democratic Republic of the Congo"  OR "Equatorial 

Guinea" OR "Gabon"  OR "São Tomé and Príncipe"  OR "Burundi"  OR 

"Comoros"  OR "Djibouti" OR "Eritrea"  OR "Ethiopia"  OR "Kenya"  OR 

"Madagascar"  OR "Malawi" OR "Mauritius"  OR "Mozambique" OR 

"Rwanda"  OR "Seychelles" OR "Somalia"  OR "South Sudan" OR 

"Tanzania"  OR "Uganda"  OR "Zambia"  OR "Zimbabwe" OR 

"Botswana" OR "Eswatini"  OR "Swaziland"  OR "Lesotho"  OR 



 

Project report: LiverCa_registries_scoping review, Version #3  
Project report: 06 February 2025 
Investigator: Bandile Myeni 

p 

"Namibia" OR "South Africa"  OR "Benin"  OR "Burkina Faso" OR "Cape 

Verde"  OR "Côte d'Ivoire" OR "Ivory Coast"  OR "Gambia" OR "Ghana"  

OR "Guinea"  OR "Guinea-Bissau"  OR "Liberia"  OR "Mali" OR 

"Mauritania"  OR "Niger"  OR "Nigeria"  OR "Senegal" OR "Sierra 

Leone" OR "Togo"  OR "Central Africa"  OR "East Africa" OR "Southern 

Africa"  OR "West Africa" OR "French Reunion "  

PubMed: 454620, Cochrane library: 0, Ovid Medline: 114 

Combination Concept1 AND Concept 2 AND Context :filter year: 1980-2024 

PubMed: 59 articles in total; 27 included,  Cochrane library: 0, Ovid 

Medline: 0 

 

Google Scholar search 

Content 1 "Liver Neoplasms" OR "Carcinoma, Hepatocellular" OR "Liver cancer” 

OR "Hepatocellular carcinoma" OR "Hepatoma" 

 2 010 000 articles 

Content 2 "Cancer registry" OR "Cancer registries" 

18 300 articles  

Context "Sub-Saharan Africa," OR "Angola" OR "Cameroon"  OR "Central 

African Republic" OR "Chad" OR "Republic of the Congo" OR 

"Democratic Republic of the Congo" OR "Equatorial Guinea" OR "Gabon" 

OR "São Tomé and Príncipe" OR "Burundi" OR "Comoros" OR "Djibouti" 

OR "Eritrea" OR "Ethiopia" OR "Kenya" OR "Madagascar" OR "Malawi" 

OR "Mauritius" OR "Mozambique" OR "Rwanda" OR "Seychelles" OR 

"Somalia" OR "South Sudan" OR "Tanzania" OR "Uganda" OR "Zambia"  

OR "Zimbabwe" OR "Botswana" OR "Eswatini" OR "Swaziland" OR 

"Lesotho" OR "Namibia" OR "South Africa" OR "Benin" OR "Burkina 

Faso" OR "Cape Verde" OR "Côte d'Ivoire" OR "Ivory Coast" OR 

"Gambia" OR "Ghana"  OR "Guinea" OR "Guinea-Bissau"  OR "Liberia" 

OR "Mali" OR "Mauritania"  OR "Niger" OR "Nigeria" OR "Senegal"  OR 

"Sierra Leone"  OR "Togo" OR "Central Africa" OR "East Africa” OR 

"Southern Africa"  OR "West Africa"  OR "French Reunion "  

2 680 000 articles 
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Combination ("Liver cancer” OR "Hepatocellular carcinoma" ) AND ("Cancer registry" 

OR "Cancer registries” ) AND ("Sub-Saharan Africa" OR "Angola" OR 

"Cameroon"  OR "Central African Republic" OR "Chad" OR "Republic of 

the Congo" OR "Democratic Republic of the Congo" OR "Equatorial 

Guinea" OR "Gabon" OR "São Tomé and Príncipe" OR "Burundi" OR 

"Comoros" OR "Djibouti" OR "Eritrea" OR "Ethiopia" OR "Kenya" OR 

"Madagascar" OR "Malawi" OR "Mauritius" OR "Mozambique" OR 

"Rwanda" OR "Seychelles" OR "Somalia" OR "South Sudan" OR "Sudan" 

OR "Tanzania" OR "Uganda" OR "Zambia"  OR "Zimbabwe" OR 

"Botswana" OR "Eswatini" OR "Swaziland" OR "Lesotho" OR "Namibia" 

OR "South Africa" OR "Benin" OR "Burkina Faso" OR "Cape Verde" OR 

"Côte d'Ivoire" OR "Ivory Coast" OR "Gambia" OR "Ghana"  OR 

"Guinea" OR "Guinea-Bissau"  OR "Liberia" OR "Mali" OR "Mauritania"  

OR "Niger" OR "Nigeria" OR "Senegal"  OR "Sierra Leone"  OR "Togo" 

OR "Central Africa" OR "East Africa” OR "Southern Africa"  OR "West 

Africa"  OR "French Reunion " ) filter year: 1980-2024 

2530 articles in total: Using built in google scholar advanced search on 

title and anywhere in the article by screening per country only 69 

articles where located. 38 studies included 

 

Google search and results 

"Context", "Liver cancer", "Hepatocellular carcinoma", "Cancer registry", "Cancer registries" 

27 articles in total, 17 included. 9 cancer registry reports included. 25 Vaccination guidelines 

included. 

AFCRN Website 

https://afcrn.org/ 

57 Articles in total, 18 publications included. 

IARC Website 

14 publications, 5 publications included. 

Cancer Today (55) and AFCRN Websites:  

1. https://gco.iarc.who.int/today/en/data-sources-methods 

2. https://afcrn.org/membership/membership-list 

https://gco.iarc.who.int/today/en/data-sources-methods
https://afcrn.org/membership/membership-list
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Health Ministry Websites 

39 reports included, and 12 Vaccination guidelines included. 

Shared reports/Presentations 

13 reports/publications. 

WHO/UNICEF 

2022 immunisation data published in 

2023(https://immunizationdata.who.int/dashboard/regions/african-region/SWZ). Data on French 

Reunion is not available on the site 

 

 

https://immunizationdata.who.int/dashboard/regions/african-region/SWZ


 

Project report: LiverCa_registries_scoping review, Version #3  
Project report: 06 February 2025 
Investigator: Bandile Myeni 

s 

18.3. Appendix 3: Questionnaire form 
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18.4. Appendix 4: Ethics clearance certificate 
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18.5. Appendix 5: Turnitin report 
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18.6. Appendix 6: Data extraction/ Data charting tables 

18.6.1. Excel table for extraction of papers 

 

Continuation 

 
Continuation 

Authorship Primary Affiliation of First author Publication year Name of publication (N/A if Thesis) Country study conducted in

António Armando, Mary Clarisse Bozzetti, Alice de 
Medeiros Zelmanowicz and Fernando Miguel

Postgraduate Program of Epidemiology, Department 
of Social Medicine, School of Medicine, Universidade 
Federal do Rio Grande do Sul (UFRGS), Rua Ramiro 
Barcelos, 2400, 2º andar, 90035-003 – Porto Alegre, 
RS, Brazil. National Oncology Centre of Luanda, Rua 
Amilcar Cabral, s/n, Junto Ao Hospital Pediátrico 
António Bernardino-Maianga, Luanda, Angola 2015 ecancer Angola

Title of article Study design Data collection
Cancer registry data extracted 
from/data sources of research 

The epidemiology of cancer in 
Angola—results from the cancer registry 
of the national oncology centre of Luanda, 
Angola Registry study

Patient Medical records of the National Oncology Centre (NOC) 
between 2007-2011, were a definitive diagnosis of cancer was 
established. Data from 2007-2010 were not used as in analysis as 50% 
of these medical records were not available

National Oncology Centre of Luanda(Hospital 
cancer registry)



 

Project report: LiverCa_registries_scoping review, Version #1  
Project report: 30 November 2024 
Investigator: Bandile Myeni 

m 

 
Continuation 

 
 

 
 

  

Participants or study populations Primary objective/s Ethics approval Limitations

Patients referred to the NOC between 2007 and 
2011 Description of cancer epidemiology in Angola Not specified

Limited coverage of the entire population.  Selection bias 
as only people who seek medical treatment in this 
particular hospital were included. Incomplete data such as 
socioeconomic status, lifestyle factors, and long-term 
follow-up data may be lacking or incomplete. quality of 
data in hospital-based registries can vary depending on 
factors such as the accuracy of medical records, coding 
practices, and the diligence of registry staff. Inaccuracies 
or inconsistencies in data entry can affect the reliability of 
analyses and conclusions drawn from the data.Follow up 
limitation. Limitated resources, staff. Ethical and privacy 
concerns as ethical approvals were not stated on the paper  

Liver cancer Overview of study outcome

Liver cancer mostly likely in the catergory of "other cancers"

There was a 35% rise in recorded cases between 2007 and 2009, followed by a 17% decline till 2011. Breast cancer 
predominated among women, with most patients being female, while prostate cancer was the most prevalent in men. 
The highest cancer incidence was in the 45-49 age group, and 77.3% of registry patients were from Luanda. Staging 
data was only accessible for breast and cervical cancer, while it was unavailable for other types of cancer.
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18.6.2. Liver cancer registry data Excel extraction table 

 

 
Continuation 

 
continuation 

Year of
publication Name of Publication/s Years covered Country

2015, 2003 Armando, António, et al , Cancer in Africa 2007-2011, 1987-1990 Angola

Registry Name Type of Cancer Registry

Was the CR included in Cancer 
Incidence in 5 Continents 
volume 12 Publication? (Yes/No)

GLOBOCAN methods(2022)-
Own CR used for national 
estimates

National Oncology Centre (NOC) of Luanda Hospital-based Cancer Registry No
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continuation 

 

 
continuation 

GLOBOCAN method 
information(2022)-Own CR 
used for national estimates 

Is there a tumor registry that 
captures histological 
findings?(Yes/No/Not specified)

Location of Cancer 
Registry

Are the reports of the 
registry easily 
accessible to the 
public?(Yes/No)

Year registry was 
established

Yes
National Oncology Centre (NOC) of 
Luanda in Angola No 1987

Interruptions that occurred in the 
cancer registries over the years since 
establishment

Year Registry 
joined AFCRN

Is there a Policy/Policies 
that guide cancer 
registration?(Yes/No/Not 
Specified)

Where does the registry get its 
funding

An attempt was made to establish a National Cancer Registry 
in Angola in 1987. ​ However, the registry's existence was 
short-lived and it was discontinued in 1991 N/A Not specified Not specified
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Continuation 

 
Continuation 

Person who leads the 
Registry 
(Director/Head)

Does the director of the 
registry fall under the 
jurisdiction Ministry of 
health/DoH? (Yes/No/Not 
specified) Staff Email Data sources of the registry

Not Specified Not specified Not specified Not specified National Oncology Centre (NOC) of Luanda

Data collection process
Is there a standised form for data 
collection? (Yes/No/No Info)

Is the data collected 
longitudinal 
(Yes/No/Not specified) Participants/study population

Passive surveillance No Info Not specified
Patients diagnosed and treated at National Oncology 
Centre (NOC) of Luanda
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Continuation 

 

Is patient 
demographics being 
collected(Yes/no)

Age standardized 
incidence for Liver cancer 

Liver cancer 
incidences HCC Incidence Stage of Liver cancer 

Yes Not specified 1987-1990: 59 Not Specified Not Specified

Therapy of Liver cancer Prognosis of liver cancer

Publications from the 
registry where liver 
cancer is included

Utilisation/objective of the  
cancer registry

Not specified Not Specified 2
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18.6.3. Hepatitis Vaccination Guideline Extraction Table  

  
Continuation 

 
Continuation 

Year of publication Name of publication Year of introduction of Hep B Vaccine Year of introduction of Hep B BD 
2023 WHO immunization data report 2006 2015

Country Type  of Hepatitis B vaccine

Timing of first dose 
administration 
(Birth/6 weeks)

Angola Pediatric Hepatitis B vaccine and DTwP-Hib-HepB (Whole cell) vaccine Birth
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Continuation 

 
Continuation 

Timining of 3rd dose 
administration

Vaccine  coverage of 
birth dose 
(<=24hrs) 
(WUENIC)

Vaccine  coverage of 
birth dose 
(<=24hrs)(Offical)

Vaccine  coverage of 
birth dose 
(<=24hrs)(Admin)

Vaccine coverage of 
3rd dose (WUENIC)

6 months ND ND ND 42%

Vaccine  coverage of 
3rd dose(Offical)

Vaccine  coverage of 
3rd doseAdmin)

Does the country have a vaccination 
law or other legislation that is 
supportive of immunization and 
commits the government to finance all 
aspects of the immunization 
programme at all levels?

What is the year of 
the vaccination law 
or other legislation? Adults (at risk risk)

63% 63% No N/A Not specified
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Continuation 

 
 

 

Adults Timing 
of 1st dose

Adults Timing 
of second dose

Adults Timing 
of third dose

Are the WHO and 
countries guidelines the 
same? (Yes, No, No 
info) Document Name

Not specified Not specified Not specified No Info

Guidelines on Hep B vaccination Differences in EPI
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18.7. Appendix 7: Preferred Reporting Items for Systematic reviews and Meta-Analyses extension 

for Scoping Reviews (PRISMA-ScR) Checklist 

 
 

SECTION ITEM PRISMA-ScR CHECKLIST ITEM 
REPORTED 

ON PAGE # 

TITLE 

Title 1 Identify the report as a scoping review. i 

ABSTRACT 

Structured 

summary 
2 

Provide a structured summary that includes (as 

applicable): background, objectives, eligibility 

criteria, sources of evidence, charting methods, 

results, and conclusions that relate to the review 

questions and objectives. 

v-vi 

INTRODUCTION 

Rationale 3 

Describe the rationale for the review in the 

context of what is already known. Explain why 

the review questions/objectives lend themselves 

to a scoping review approach. 

11 

Objectives 4 

Provide an explicit statement of the questions 

and objectives being addressed with reference to 

their key elements (e.g., population or 

participants, concepts, and context) or other 

relevant key elements used to conceptualise the 

review questions and/or objectives. 

12 

METHODS 

Protocol and 

registration 
5 

Indicate whether a review protocol exists; state if 

and where it can be accessed (e.g., a Web 

address); and if available, provide registration 

information, including the registration number. 

17 

Eligibility criteria 6 
Specify characteristics of the sources of evidence 

used as eligibility criteria (e.g., years considered, 
13 
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SECTION ITEM PRISMA-ScR CHECKLIST ITEM 
REPORTED 

ON PAGE # 

language, and publication status), and provide a 

rationale. 

Information 

sources* 
7 

Describe all information sources in the search 

(e.g., databases with dates of coverage and 

contact with authors to identify additional 

sources), as well as the date the most recent 

search was executed. 

13-14 

Search 8 

Present the full electronic search strategy for at 

least 1 database, including any limits used, such 

that it could be repeated. 

o-r 

Selection of 

sources of 

evidence† 

9 

State the process for selecting sources of 

evidence (i.e., screening and eligibility) included 

in the scoping review. 

15-16 

Data charting 

process‡ 
10 

Describe the methods of charting data from the 

included sources of evidence (e.g., calibrated 

forms or forms that have been tested by the team 

before their use, and whether data charting was 

done independently or in duplicate) and any 

processes for obtaining and confirming data from 

investigators. 

16 

Data items 11 

List and define all variables for which data were 

sought and any assumptions and simplifications 

made. 

l-t 

Critical appraisal 

of individual 

sources of 

evidence§ 

12 

If done, provide a rationale for conducting a 

critical appraisal of included sources of evidence; 

describe the methods used and how this 

information was used in any data synthesis (if 

appropriate). 

N/A 

Synthesis of 

results 
13 

Describe the methods of handling and 

summarizing the data that were charted. 
16-17 
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SECTION ITEM PRISMA-ScR CHECKLIST ITEM 
REPORTED 

ON PAGE # 

RESULTS 

Selection of 

sources of 

evidence 

14 

Give numbers of sources of evidence screened, 

assessed for eligibility, and included in the 

review, with reasons for exclusions at each stage, 

ideally using a flow diagram. 

18 

Characteristics of 

sources of 

evidence 

15 

For each source of evidence, present 

characteristics for which data were charted and 

provide the citations. 

19-20 

Critical appraisal 

within sources of 

evidence 

16 
If done, present data on critical appraisal of 

included sources of evidence (see item 12). 
N/A 

Results of 

individual sources 

of evidence 

17 

For each included source of evidence, present the 

relevant data that were charted that relate to the 

review questions and objectives. 

l-t 

Synthesis of 

results 
18 

Summarize and/or present the charting results as 

they relate to the review questions and 

objectives. 

20-31 

DISCUSSION 

Summary of 

evidence 
19 

Summarize the main results (including an 

overview of concepts, themes, and types of 

evidence available), link to the review questions 

and objectives, and consider the relevance to key 

groups. 

30-35 

Limitations 20 
Discuss the limitations of the scoping review 

process. 
36-37 

Conclusions 21 

Provide a general interpretation of the results 

with respect to the review questions and 

objectives, as well as potential implications 

and/or next steps. 

38-39 

FUNDING 
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SECTION ITEM PRISMA-ScR CHECKLIST ITEM 
REPORTED 

ON PAGE # 

Funding 22 

Describe sources of funding for the included 

sources of evidence, as well as sources of 

funding for the scoping review. Describe the role 

of the funders of the scoping review. 

39 

JBI = Joanna Briggs Institute; PRISMA-ScR = Preferred Reporting Items for Systematic reviews and 

Meta-Analyses extension for Scoping Reviews. 

* Where sources of evidence (see second footnote) are compiled from, such as bibliographic 

databases, social media platforms, and Web sites. 

† A more inclusive/heterogeneous term used to account for the different types of evidence or data 

sources (e.g., quantitative and/or qualitative research, expert opinion, and policy documents) that 

may be eligible in a scoping review as opposed to only studies. This is not to be confused with 

information sources (see first footnote). 

‡ The frameworks by Arksey and O’Malley (6) and Levac and colleagues (7) and the JBI guidance 

(4, 5) refer to the process of data extraction in a scoping review as data charting. 

§ The process of systematically examining research evidence to assess its validity, results, and 

relevance before using it to inform a decision. This term is used for items 12 and 19 instead of "risk 

of bias" (which is more applicable to systematic reviews of interventions) to include and 

acknowledge the various sources of evidence that may be used in a scoping review (e.g., quantitative 

and/or qualitative research, expert opinion, and policy document). 

From: Tricco AC, Lillie E, Zarin W, O'Brien KK, Colquhoun H, Levac D, et al. PRISMA Extension 

for Scoping Reviews (PRISMAScR): Checklist and Explanation. Ann Intern Med. 2018;169:467–

473. doi: 10.7326/M18-0850. 

18.8. Appendix 8: Summarised key criteria for a functional Cancer Registry 

 

Criteria Description 

1. Minimum Dataset 
 

Essential variables Personal identification (name/unique ID), sex, date of birth, address, 

cancer site, morphology, behaviour 

http://annals.org/aim/fullarticle/2700389/prisma-extension-scoping-reviews-prisma-scr-checklist-explanation
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Recommended 

variables 

Date and status of last contact, stage or extent of disease, initial 

treatment 

Optional variables Risk factors (e.g., tobacco use, alcohol consumption, infections), 

socioeconomic status 

2. Data Quality 
 

Accuracy Data must be correct, complete, and logically consistent 

Completeness All cancer cases within the registry's population must be captured 

Timeliness Data collection and reporting must occur without unnecessary delay 

Data validation Use of tools to verify and clean data for consistency and validity 

3. Coding Standards 
 

Classification systems Use ICD-O (topography, morphology, behaviour), TNM staging, and 

SEER Summary Staging 

Diagnostic basis Include most valid basis of diagnosis (histology, cytology, imaging, 

etc.) 

Multiple primaries Apply international rules for counting multiple cancers in one patient 

4. Infrastructure 
 

Physical infrastructure Secure facilities for data storage and archiving 

Technology Use cancer registry software (e.g., CanReg5, Surveillance, 

Epidemiology, and End Results Data Management System 

(SEER*DMS)) 

Data linkage Capability to link with hospital records, death registries, and screening 

programs 

Trained personnel Adequate staff trained in registry operations, coding, data analysis, and 

confidentiality 

5. Confidentiality 
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Privacy standards Adherence to data protection laws, ethical standards, and anonymization 

Data sharing protocols Ensure confidentiality in shared data while supporting research 

6. Data Collection 
 

Sources Comprehensive data collection from hospitals, pathology labs, 

outpatient clinics, and vital statistics 

Death certification Inclusion of death certificate-only cases to capture unregistered cancers 

Reporting mechanisms Standardized forms and protocols for consistent data submission 

7. Analysis & 

Reporting 

 

Epidemiological 

analysis 

Trends in incidence, survival, mortality, and geographical patterns 

Equity monitoring Assess disparities in cancer outcomes by age, sex, ethnicity, and 

socioeconomic status 

Public health impact Evidence for cancer prevention, treatment planning, and resource 

allocation 

Dissemination Regular, public-access reports, dashboards, and publications 

8. International 

Comparability 

 

Standardization Follow international best practices to allow cross-registry comparisons 

Benchmarking Compare outcomes with global registries (e.g., CONCORD study) 

Participation in 

networks 

Engage in networks like the Global Initiative for Cancer Registry 

Development (GICR) 

9. Sustainability 
 

Funding Secure long-term funding from governments, international agencies, 

and partnerships 
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Capacity building Continuous training for personnel and upgrading of registry 

infrastructure 

Integration Embed registry operations into national cancer control plans 

Technology updates Regular upgrades to software and hardware 

10. Evaluation and 

Monitoring 

 

Performance metrics Evaluate registry performance using indicators like completeness, 

accuracy, and timeliness 

Peer review Periodic audits by external experts to ensure registry functionality 

 

 


