
[image: Cover: Artificial Intelligence for Cancer Diagnosis and Treatment in Africa, written by Wasswa Shafik, published by CRC Press, Taylor and Francis Group, Boca Raton, London, New York. CRC Press is an imprint of Taylor and Francis Group, an Informa business, an CRC Press, A Chapman Hall Book.]


 i. 
Artificial Intelligence for Cancer Diagnosis and Treatment in Africa

This book provides a comprehensive exploration of how artificial intelligence and digital health innovations are reshaping cancer care across Africa. Beginning with the foundational epidemiological and health system realities of the continent, it examines Africa’s readiness for oncology transformation and the ethical, legal, and social considerations of adopting AI in cancer diagnosis and treatment.

The book presents advanced applications, from deep learning-driven imaging and precision oncology to telepathology, mobile health platforms, and digital tools for survivorship, relapse prediction, and palliative care. It further highlights strategies for scaling AI systems, strengthening rural health infrastructure, fostering public–private partnerships, and building a skilled workforce equipped for the next era of oncology.

Designed as a timely resource for clinicians, cancer researchers, AI scientists, digital health innovators, public health professionals, policymakers, medical educators, and postgraduate students, this work bridges cutting-edge technology with urgent public health needs. It offers actionable frameworks, contextual adaptations for low-resource settings, and a forward-looking vision for equitable, AI-enabled cancer care in Africa. This book serves as both a guide and a catalyst for sustainable, inclusive, and technologically empowered oncology systems across the continent.

Wasswa Shafik (Member, IEEE) is Computer Scientist, Information Technologist, and Educator, serving as Research Director at the Dig Connectivity Research Laboratory (DCRLab), Kampala, Uganda. He earned a bachelor’s degree in Information Technology from Ndejje University (Uganda), a master’s in Information Technology Engineering (Communication and Computer Networks) from Yazd University (Iran), and a PhD in Digital Science (Computer Science) from the Universiti Brunei Darussalam (Brunei Darussalam). His research focuses on developing computationally and statistically efficient models and algorithms for complex artificial intelligence and machine learning challenges to support a sustainable future. His interests span applied AI, deep learning, smart agriculture, computer vision, digital health and education, ecological informatics, and sustainable computing. Shafik has authored, edited, and co-edited numerous books and published extensively in peer-reviewed journals, book chapters, and IEEE international conferences. He has taught and supported academic programs in Mathematics for Data Science, Advanced Topics in Computing, Advanced Algorithms, and Systems Performance and Evaluation. His professional experience includes roles in research, data management, and leadership across organizations such as PSI, TechnoServe, and Asmaah Charity Organisation. ii. 
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 xix. 
Preface

Africa has over 1.3 billion people with a risk of developing cancer during their lives of beyond 30%. There were 1.12 million cancer deaths in Africa in 2020, with 9 million worldwide. In males, prostate and lung have the highest incidence, while in females, breast and cervical have the highest incidence. Prostate, liver, and lung are the most frequent causes of cancer deaths in males, while breast, cervical, and liver in females. Nevertheless, kidney cancer, eye cancer, melanoma, vulvar cancer, corpus uteri cancer, oropharynx cancer, and thyroid cancer have a higher estimated incidence in Africa compared to the world. Seventy percent of cancer deaths occur in the poorest regions of Africa, where there is a higher rate of infectious causes of cancer, and significant shortages in clinical and palliative care, prevention, early detection, treatment, and reconstruction. The special characteristics that inflation has had in Africa because of COVID-19 worsen all areas of cancer control. For these and other reasons, Africa needs to implement cancer control urgently. Here are the many databases available, which would make it possible to improve not only the care of cancer patients but also prevention, early diagnosis, and palliative care. Cancer is a major public health problem in Africa, and the incidence and related mortality rates of this disease are gradually increasing. In males, prostate cancer is the most frequent, and in females, breast cancer surpasses cervical cancer, both worldwide and in Africa. However, infections producing chronic inflammation and immunosuppression are responsible for a higher percentage of cancer cases and deaths in Africa. Colon cancer incidence and mortality rates are rising sharply in several parts of Africa due to urbanization and changes to a Western lifestyle, and this trend will accelerate in the coming years. Culturally modified dietary habits, together with actions to prevent infectious diseases that cause cancer, may slow the uptake of the Western lifestyle.

The burden of cancer is predicted to increase to 21.7 million new cases and 13 million cancer deaths per year globally by 2030. In Africa, 1.2 million new cancer cases are expected in 2030. Globally, delays in diagnosis and treatment pave the way for poor cancer survival rates. These disparities are pronounced in low-resource countries due to late presentation, late diagnosis, and late initiation of treatment or none at all. The five-year relative survival of many cancers is significantly worse in African countries compared to high-income countries. In addition, data on the burden and patterns of cancer incidence in Africa are grossly incomplete. We review some of the challenges associated with obtaining a cancer diagnosis. The decline in cancer-related deaths in high-income countries has been attributed to early detection and treatment of cancer. In recent years, cancer-associated deaths in Africa have also started to decline. However, these statistics may be grossly inaccurate and also alarming, given that many low- and middle-income countries are unable to generate civil registration and vital statistics data. Furthermore, treating cancer in Africa is hampered by poor access to diagnostic equipment, including computed tomography and magnetic resonance imaging scanners. Africa has only 30% of the number of hospitals providing cancer treatment that high-income countries have, and only three sub-Saharan countries report a distributive ratio of one for having both a pathology laboratory and a chemotherapeutic center. Scans of the thorax or abdomen are used to help arrive at a diagnosis in approximately one-third of cancer patients in high-income countries but are rarely used for this purpose in Africa due to cost. In addition, histopathological confirmation of the cancer type before initiation of treatment is often impractical because of limitations in population-level resources for pathology diagnosis.

Recent publications revealed that artificial intelligence (AI) applications were most frequently used in the diagnosis phase of the cancer care continuum, particularly in medical image interpretation. Steps toward standardization of lung cancer imaging and improved technology have made rapid radiology diagnosis of lung cancer more feasible. Many AI-based computer-aided diagnosis tools harness currently available clinical imaging datasets to assist radiologists in cancer detection as well as risk stratification. Certainly, radiologists may benefit from the advances associated with  xx. such tools and innovative techniques. It is with these developments and technology pushes that researchers worldwide are advocating for more rapid development, initiation of clinical trials, and regulatory guidance surrounding the approval of such AI-based adjunct tools to oncologists. The speed at which AI-based tools evolve and mature for clinical readiness is increasing and likely to continue to do so as massive amounts of annotated imaging data are used to train ML algorithms. Certainly, increased efforts to develop such algorithms, with close collaborations between radiologists, oncologists, and data scientists, are highly encouraged. Breast cancer is the most common type of cancer in the world, with over 2 million cases expected each year, and it represents the second-leading cause of cancer-related deaths among women. Several screening strategies have been implemented in national policies, and mammography is the most widespread test. However, it still presents several limitations, including a low sensitivity for specific groups and a high false-positive rate, particularly in premenopausal women. Artificial intelligence has demonstrated substantial promise in assisting radiologists in breast cancer detection and risk stratification. Recent developments have integrated deep learning algorithms with digital mammography for tasks such as breast region localization and segmentation, tumor detection, and diagnosis prediction. AI models are beginning to show the capability to provide CAD-like assistance for radiologists. However, these models are still in the development stage and require further improvement and standardization before prospective clinical evaluation.

Advancement of Information and Communication Technologies (ICTs) has disrupted traditional health systems globally. The introduction of digital health solutions aims to bridge the gap between an individual’s health status and the need to drive wellness. Digital health strives to leverage available resources to optimize healthcare service delivery, tackle health disparities, and drive toward universal health coverage. Digital health expands on the usage of technology and digital communications to enhance the processes of the health system in the delivery of services to individuals and the community at large at all levels. Digital health assists in the innovation of cancer management to improve on the limitations of the outdated conventional processes of healthcare. Digital health innovation primarily encompasses a variety of technology-based solutions, including telemedicine, artificial intelligence, big data, virtual and augmented reality, robotics, and mobile devices such as smartphones and wearables. There has been an explosion of global startups harnessing new technologies to tackle health sector challenges. These newly emerging digital health innovations, among other benefits, can increase access to cancer education, early detection, action, and treatment. Africa has been increasingly adopting digital health innovations. However, more work still needs to be done, especially in the cancer space, to begin realizing the potential benefits outlined. Globally, telemedicine has been touted as a solution to the challenge of increasing access to healthcare services, especially specialized health services and education, to remote areas in Africa and other low- and middle-income countries. Increased access to healthcare services has been associated with reduced mortality and morbidity rates. In general, the use of mobile devices and applications has been proposed to reduce the burden of chronic diseases, infectious diseases, re-admissions, and overflow of health facilities through the provision of education, diagnostic and treatment services, and emotional support. In Africa, telemedicine in the form of mobile applications is being increasingly applied to disseminate information, educate, and increase access to services, early detection, and support to others with cancer. Other forms of digital health being integrated into traditional cancer systems include electronic health records. The implementation of EHRs strives to streamline the outpatient and inpatient processes for healthcare service delivery. EHRs are proposed to eliminate recall bias, reduce paperwork errors, and enhance the monitoring of patients diagnosed with cancer and other chronic diseases.

While most evidence cited in support of the use of AI in oncology concerns cancer diagnosis, less support exists for its use in areas of cancer treatment. Nevertheless, as our understanding of the unique biological properties of human cancers improves, an increasing role for computerization in individualized patient therapy is emerging. It is now widely recognized that there is no single treatment that works for all cancers; each patient, and even the same type of tumor in different  xxi. patients, is unique. Thus, the concept of personalized medicine has come to the fore, and AI can help oncologists determine the most appropriate treatment for patients depending on their unique genes and their cancer. Enabling factors to guide AI implementation in oncology treatment involve validating platforms for rapidly assessing drug response, analyzing drug interactions according to the genetic dependencies of specific clinical malignancies, and predicting clinical outcomes according to drug knowledge. Prominent examples include AI tools that have been validated to be able to assist oncologists in specifying personalized treatment plans for patients based on their unique genes, predicting which patients are at risk for chemotherapy response, and determining the optimal chemotherapy via analysis of paired biopsies pre- and post-treatment. In a further advance, robotic surgical techniques, which have gained popularity among surgeons in most countries, can now be improved with AI accessories, including cameras with computer vision, depth imagery, and sensors, which have also become commercially available. These developments include the use of AI in motion tracking when using robotic-assisted surgery and possibly the future application of AI in tumor resection with robotic assistance. Radiation therapy continues to be one of the standards of treatment for most solid tumors, relying on the accurate positioning of the tumor as well as precise mapping of the dose distribution around the target volume.

The application of AI in digital health, especially in cancer diagnosis and management, has been transformative, notably due to the intricate nature of cancer’s form and function, and the extensive volume of data produced. Data in healthcare is often reflective of society at large, and therefore prone to bias, albeit not necessarily through directly related effects. Hence, health data are fraught with ethical pitfalls. AI evaluations are not independent. They are made based on algorithms that themselves may be biased toward specific outcomes. Thus, bias detection and mitigation in digital health AI algorithms are essential in addressing prejudice. The issue of accounting for bias and variation is twofold in research. First, it is important to ensure that there is variability across the entire cohort of patients involved in the training, testing, and validation pipelines. Second, it is important to consider that irrespective of the training cohorts, any implementation of an AI model in a newly different population may require a careful examination of bias, even if a less biased training set is used. We consider three substantive areas of medicine and clinical care in which ethical factors must be considered when applying AI: informed consent, privacy and data governance, and bias. Ethics in AI is a field of interest in and of itself, with numerous guidelines and frameworks that are proposed beyond the essential examination of the social hot topics of AI: job replacement and displacement, bias, privacy, and security. Given dignity is respected, the healthcare goals of eating, living, and dying well can be enabled with and without AI, as well as the implicit greater good argument in global health. The development of an AI tool requires successive engagement with stakeholders throughout its development and may benefit from co-designed engagements with stakeholders, such as members of the patient advocacy group(s).

Developing a strategy for the implementation of AI and digital health relies on strong foundations. Policy frameworks for AI implementation in general healthcare governance are generally lacking in Africa, and the acceptance and adoption of AI in health have important dependencies on pre-existing trust in conventional models. Further, the optimization and best practice use of AI in health are based on existing large-scale infrastructure in the form of digitalization of primary and secondary health data and data systems management, plus policy support for local product development, adaptation, and deployment. A robust clinical and epidemiological research environment incorporating innovative methods of data analysis, data mining, deep learning, and modeling at both primary and secondary healthcare levels will strengthen the readiness for the validation of AI technology and its application in real-world settings to augment clinical decision support systems and outcome prediction, among others. Fundamental to AI implementation in a general health governance context will be (i) the policy context for the wider integration of technology in areas such as telemedicine and mobile health, (ii) the regulatory framework for the approval and inclusion of AI products along the continuum of care, and (iii) the development of training programs to strengthen the capacity of the health workforce to adapt and utilize AI technology as part of their duties. These  xxii. elements must remain dynamic and adaptable to changes as lessons are learned from the iterative introduction of AI technology into Africa’s healthcare systems. The creation of robust local health AI ecosystems combining health systems research, product development, and technology corroboration, utilizing the continent’s world-renowned research institutions for statistical analysis, epidemiological modeling, and deep learning algorithm and software development, will facilitate the expedited implementation alongside dynamic regulatory support.

The application of AI in cancer care continues to advance and holds great promise to achieve improved outcomes for patients across domains. AI’s capacity to analyze and distill massive amounts of complex data can be leveraged with exciting emerging technologies, such as digital holographic, acoustic, and electromagnetic sensing, advanced imaging techniques, molecular profiling of tumor microenvironment and circulating tumor cells, miniaturized lab-on-chip devices for point-of-care testing, gut microbiome profiling, digital pathology, radiomics, genomics/epigenomics-based patient stratification, multi-omics-enabled virtual biopsy, clinical data syndication, and blockchain for health data sharing and patient privacy. These combined technologies have tremendous potential to enable scaling in low-resource settings with respect to early diagnosis, re-stratification of therapeutic options, and routine monitoring of treatment response. These approaches may also help in grappling with the issues of high pricing and unequal access to advanced diagnostic and therapeutic technologies. In addition, advanced interactive, personalized decision-support applications for empowering patient involvement are being increasingly developed. Innovative models for integrating AI into collaborative problem-solving safety nets involving socially active stakeholders can also be devised. By alleviating the cognitive load of the patient community, such initiatives can redirect their focus on taking responsibility for their health in coordination with the other stakeholders. If harnessed sensibly, AI could prove to be an incredible companion to humans in tackling the cancer menace in Africa.

This book begins by grounding the reader in Africa’s oncology landscape. Chapter 1 analyzes cancer’s epidemiological profile on the continent, identifying systemic barriers and emerging opportunities. Chapter 2 evaluates the readiness of African digital health ecosystems for AI integration in oncology, focusing on infrastructure, policy, and digital maturity. Chapter 3 discusses the global evolution of AI in oncology and how these tools can be contextualized for Africa’s unique needs. Chapter 4 explores the ethical, legal, and social implications of AI in cancer care, while Chapter 5 highlights the importance of data governance, interoperability, and equity in building inclusive digital health systems. The second half of the book delves into applied AI solutions and implementation strategies. Chapter 6 presents AI-driven imaging and diagnostic systems using deep learning for early cancer detection. Chapter 7 discusses NLP-based tools that enhance clinical decision support, and Chapter 8 explores remote diagnostics, telepathology, and teleradiology in low-resource African settings. Chapter 9 examines the integration of genomics and AI for precision oncology tailored to African populations, while Chapter 10 focuses on aligning AI tools with national cancer guidelines. Chapter 11, Chapter 12, Chapter 13, Chapter 14, Chapter 15 explore AI’s role in treatment monitoring, survivorship, relapse prediction, palliative care, and rural infrastructure. The final section (Chapter 16, Chapter 17, Chapter 18, Chapter 19, Chapter 20) addresses scale-up strategies, public–private partnerships, impact evaluation, workforce development, and future innovations, offering a strategic vision for AI-enabled, equitable cancer care across Africa.
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In recent decades, numerous studies have reported strong predictive capabilities for machine learning and deep learning models across a wide range of tasks in the fields of radiology, digital pathology, histology, and genomics. However, these studies have been conducted primarily in Europe, North America, and parts of Asia, where the distribution of patients and disease phenotypes is sufficiently well known, and where the data on the causes, patterns, and dynamics of disease continue to be generated and recorded. Less effort has been directed to the question of harnessing AI technology for the benefit of the African continent and other parts of the Global South, where the need is more urgent than in the Global North and where the potential return on investment is likely to be far greater. Nevertheless, the share of AI-based applications of radiomics, genomics, and digital pathology in oncology has increased at an impressive rate.

Cancer incidence and mortality rates are on the rise in Africa. Despite constituting only 17% of the global population, the African continent is home to approximately 9% of cancer cases and deaths. These statistics, however, mask a great deal of variability: cancer incidence and mortality are increasing at a much higher rate in regions of Africa, such as North Africa, than in Western countries; indeed, some countries have experienced a decline in cancer incidence. Furthermore, the majority of published data on cancer epidemiology in sub-Saharan Africa originates from only 5% of the continent’s countries. The International Agency for Research on Cancer has reported that among men in North Africa, the three leading cancers in 2020 were prostate, lung, and colorectal cancer, while breast, cervix uteri, and colorectal cancer were the top three among women. In sub-Saharan Africa, cervical cancer remains the most common type among women, but breast cancer is not far behind; among men, Kaposi sarcoma constitutes the most common form. Age-standardized incidence and mortality rates are on average lower than in the more developed regions of the world, but the burden of cancer-related disease and death increases sharply with age.

A consistent pattern of increasing incidence and mortality punctuates a historical record of cancer diagnosis and treatment in Africa. With data sourced predominantly from the African Cancer Registry database (ACRD), the region presently accounts for approximately 7% of worldwide reporting and 17% of global cancer deaths. Cancer is the third most common cause of mortality in Africa, following communicable diseases and non-communicable diseases, and evidence from recent studies suggests that cancer has now surpassed tuberculosis as the most lethal infectious disease in several countries. According to the World Health Organization 2020 report, the following ten form the most diagnosed cancers on the continent (in ascending order of incidence): head and neck, cervical, kidney, liver, colorectal, breast, prostate, nonmelanoma skin cancers, Kaposi sarcoma, and Hodgkin lymphoma. Notable disparities are found in incidence and mortality rates for these and other cancers across different African regions, attributable in large part to the lack of organized screening programs and insufficient access to treatment in some areas.

Despite affecting a relatively small number of individuals in younger age groups, cancer is now among the most prevalent diseases in Africa from 50 years onward and poses a significant challenge for the continent’s growing elderly population. Extrapolated data, which predict a 133% increase in cancer mortality by 2040, highlight the urgent need to alleviate emerging capacity issues. Furthermore, risk factors for the disease (both communicable, such as viral infections, and noncommunicable, such as tobacco use) vary geographically and influence the range of cancer types diagnosed in each region. Since nearly all African nations are characterized by resource constraints, public health focus should remain on the prevention of communicable diseases. Unfortunately, data quality and availability remain poor, with a limited number of cancer registries actively processing new information. Radiation therapy and more sophisticated treatment methods are not yet available  2. in all countries, and there is insufficient funding to support these developments. It was within this context that the ACRD was initiated in March 1996. Hosted by the International Agency for Research on Cancer, the ACRD now serves to collate epidemiological data on cancer from the continent and provide training for cancer registration. Recent WHO projections predict a rapid increase in cases for Africa by 2030 and beyond, which are yet unrecorded due to incomplete data capture.

Artificial intelligence encompasses techniques that enable computers to mimic human-like behaviors. Machine learning, a subfield of artificial intelligence, entails exposing computers to vast troves of historical data, enabling them to identify complex patterns, make predictions, and refine performance. Deep learning is an advanced form of machine learning that applies convolutional neural networks to images and radiomics for high-dimensional feature extraction from images, pathology scans, and omics data. Machine learning methods may be categorized as supervised or unsupervised. Supervised methods require a training set of labeled data (input data and the corresponding desired result) for model training, followed by model evaluation using an independent test set. The model is deemed useful if it can generate outputs with acceptable accuracy when supplied with unlabeled input. A variety of machine learning tasks, such as segmentation, classification, regression, adversarial generation, and synthesis, have been undertaken successfully using either supervised or unsupervised methodologies. Deep learning tends to shine when the volume of labeled data is vast, whereas classical machine learning or domain-specific heuristics can excel when the volume of labeled data is moderate; subject-matter experts have devoted significant knowledge in feature engineering, or the use case is not image-based. A significant requirement for successful deployment of machine learning methods is the availability of a sufficiently large, high-quality, diverse, and well-annotated dataset. Infrastructure supporting data governance, quality, availability, and ease – or difficulty – of access dramatically influences the success and generalization of a model. Performance metrics need to be selected according to the specific task being solved, and validation must also be tailored accordingly, especially for rare-event predictions.

For cancer diagnosis to be effective, an enduring partnership between the health system and AI tools is essential. The various speakers at Diffusion, the SONAP Annual Conference 2023 in Accra, highlighted the applicability of AI in three aspects of radiology, pathological diagnosis, and genomics. Radiographs, CT and MR scans, and other images are crucial supplementary data that are acquired for a significant percentage of patients with cancer. There are neural networks capable of performing digital screening and diagnosis for these specimens. Nevertheless, the burden of diagnosis is exceedingly high, especially in the poorer regions, where radiologists and pathologists are lacking. A win–win yet cautious role for AI in these areas includes pre-screening, triaging, and assisting the expert before reporting. AI in these areas is capital- and labor-intensive compared with the rest of medicine. A data pipeline for data quality and annotation solutions, along with integration to enable direct workflow implementation into existing reporting systems of hospitals, is pertinent. NDMLs’ ability to perform spatial mini-maps together with Albright-Kossor-by-quotient and clinical data also supports modality-sharing/multimodal-complementary AI. Remote lack of infrastructure and expertise marks an opportunity for AI-assisted reported analysis. AI is still noisier than nurses and non-expert clinicians, and it is inappropriate to unquestioningly trust it. Cloud or local deployment is a design consideration, local being preferable to those with complete borderline cases that cannot be submitted for a clinical report.

AI tools for imaging, pathology, and genomics represent the most mature areas for high-resolution cancer diagnostic platform development. In radiology (primarily chest imaging), major vendors have either integrated fully automated AIs into their products or provided an additional layer of AI-powered diagnosis alongside the human report. Similarly, in digital pathology, commercial solutions able to provide a primary diagnosis by using multiple stains and covering whole-slide images have been developed and validated. For genomics, several companies have enabled the deployment of AI algorithms that reveal signatures outside the report generated by the manufacturer. Multiple pathologies, from all types of hematological cancers to solid tumors (breast, skin), now have AIs  3. able to report in a standalone fashion, but the requirement of human annotation for training and performance evaluation hampers the speed of development and validation.

Radiological and pathology images, as well as genomic sequencing data, are in extensible formats supported by interoperability standards. Disparate clinical information (clinical history, physical examination, laboratory reports, and computed data, including cancer stage, score enumeration, and type of therapy imposition) is in semistructured and unstructured formats. Radiological and pathology reports in a readable form are normally accepted for algorithm evaluation after careful reading and binarization by primary pathologists. Speedy incorporation of all cancer-relevant information in a single AI pipeline will boost diagnostic precision. For AI diagnosis, these widely accepted data structures allow the development of high-resolution solutions without complex, costly, and time-consuming center- and pathology-wise integration protocols. AI-assisted cancer genomics analysis has entered a phase similar to digital pathology, with several established AIs reporting signatures beyond the human-generation product and the full spectrum of hematological cancers being supported by available AIs. Eventually, large winning-acquisition data structures and an increasing knowledge platform will allow the deep-learning teams to develop public-domain solutions for the remaining cancer types.

Artificial intelligence (AI) systems can aid clinicians during treatment planning by supporting:


	disease staging;

	early prognosis;

	therapy selection;

	external beam radiotherapy dose optimization; and

	adaptive treatment of recurrence or treatment failure.



The objective of these AI systems is to improve clinical decision-making and, ultimately, patient outcomes. Uncertainty should be transparently communicated to clinicians, who remain responsible for therapeutic decisions. Severe treatment planning and therapy-receipt-related uncertainty are best handled in a multidisciplinary environment, where experts with different but complementary training jointly define a treatment plan. While research datasets have generally been collected retrospectively from single institutions, prospective multi-center clinical trials are the gold standard to investigate the efficacy of a novel therapeutic approach, including pre-prepared AI support. AI systems can also help stage a patient’s cancer, provide early prognostic stratification for patients presenting with a particular disease stage, and suggest therapy selection. In other words, during the often-ambiguous decision-making processes surrounding treatment planning, AI systems can assist but should always remain secondary to the oncologist.

The present study of AI-driven cancer diagnosis and treatment is predicated on the availability of high-quality data and a conducive healthcare infrastructure. Consequently, special emphasis is placed on the development and continuous upkeep of these data ecosystems. The following sections address the necessary conditions for the success of various AI applications along the cancer diagnostic and treatment pathways. Important considerations include data governance, interoperability, storage, computing resources, and the deployment of AI at local facilities versus in cloud environments. Potential sources of health-related data are identified along with relevant regulatory frameworks, standards, and policies. The successful implementation of AI systems requires well-functioning health infrastructure and extensive data ecosystems that serve as repositories of high-quality data, in terms of both quantity (volume) and data quality (completeness, utility). Data from health information systems, hospitals, clinics, and registries can improve the performance of AI applications by helping to overcome the limitations of isolated laboratories. AI applications built on local datasets, models, and ecosystems that can operate without internet connectivity, or where connectivity is sporadic, are clearly desirable. Pilot studies offer opportunities to develop such data ecosystems, along with the supporting infrastructure (computing resources, cloud versus local storage). Key decisions include whether the AI application is hosted in the cloud or at local facilities, and the  4. degree of data governance required to ensure interoperability, storage, and access. The current state of data ecosystems is described in order to identify the main sources of health-related data as well as gaps and needs related to data stewardship, regulation, and quality assessments.

Implementation of AI in cancer diagnosis and therapy in Africa faces several technical, operational, infrastructural, financial, and sociocultural hurdles; viable, evidence-based solutions exist for each major category. The technical challenges arise from the typically limited volumes of specialized data and accompanying long-tailed performance characteristics. AI, especially supervised deep learning, thrives on large datasets. However, corresponding image or genomic data needed to train multi-centric, high-quality real-world applications are scarce, particularly in less economically developed or resource-constrained regions. Health infrastructures in Africa often cannot generate domain-specific data, hindering the development of AI-based diagnostics for local use or to ensure populations can benefit from these devices. In addition, trained models can be valid only for patients similar to those represented in the training data distribution. The feasibility of data sourcing and annotation can often be addressed by careful project design or collaboration. Strategies exist to overcome hospitals’ de facto restrictions on using patient consents to generate secondary data without disclosure, remote data haplotyping has been shown possible with even very small numbers of samples, and multinational research entities can specially sample patients for device validation.

AI models for healthcare decision support must consider ethical, legal, and social implications at every stage of their development. Research in data governance and data sharing for Africa highlights key issues. Addressing these issues requires deliberate attention to consent, patient privacy, medical bias in AI systems, accountability, patient trust, and considerations of equity. These principles should shape policy development and oversight structures for AI systems in health and society more broadly. Adequate public norms, legal frameworks, and regulations must underpin the sustainable, socially beneficial deployment of AI technology in healthcare. Strong frameworks will clarify the boundaries within which AI technologies can be expected to be developed, made available, and used. Regulatory frameworks matter for AI, particularly in areas of significance for human well-being, since the complexity of AI systems and the fact that their behavior cannot always be predicted a priori mean that risks may not always be obvious or manageable through conventional approaches to accountability. Integrating regulatory insights with ethical considerations specific to AI technology can clarify the scope and purpose of AI–ML regulation.

The adoption of AI in cancer diagnostics and treatment in Africa requires close attention to personnel training, governance, and certification. An implementation roadmap must specify competence needs across stakeholder types (healthcare professionals, data scientists, engineers), educational programs (undergraduate and graduate degrees, continuing education, mentoring), assessment frameworks, and stewardship organizational structures with explicit mandates and responsibilities. The establishment of appropriate career paths for domains critical for successful AI deployment will enhance retention. Regimes ensuring ethically sound treatment of health data should be put in place. Given that AI technologies are intended to supplement rather than replace health professionals, it is essential to develop roadmaps for cost-effective implementation. The deployment of AI within complex socio-technical systems ultimately requires the formation of proper multidisciplinary teams aimed at solving precise clinical problems, encompassing the expertise necessary to ensure both the successful specification and use of AI solutions. These teams must include members with the training necessary to oversee the ethical and legal implications of any deployment. To this effect, it is recommended that the training of such individuals follow a structured curriculum covering ethics, law, sociology, and risk assessment, with an emphasis on the interactions between these domains.

African initiatives applying AI to cancer diagnosis and treatment range from single-project or small-group endeavors to continent-wide partnerships tackling many pathways simultaneously. Selected representative projects illustrate the diversity of pursuits and common themes. A pathology-based pilot in Madagascar uses regional institutions to reach accessible patients, focusing on deep learning for disease detection and identifying key distinguishing features. Breast cancer is the  5. initial pathology focus, with cervical lesions next. The Trinidad and Tobago initiative uses limited regional data from multiple institutions to generate an AI-based pathology triage tool, developing an annotation guideline for neural-network training on diagnosed cases. A regionally balanced, public–private partnership spanning different media employs foundational and supervised AI for radiological image classification, archiving, generation, and interpretation, as well as colposcopic image reporting.

The Ghana-based Data Science Initiative for Global Health at the University of Ghana uses harmonized regional clinical data to predict obstetric and cardiovascular outcomes, stratifying cases to prioritize and share resources. A pyrotechnic-based Cervixcan project applies transfer learning on a private–public UK–Ghana partnership pickle, with ongoing work on testing readouts. The Disease Insight for Arise Asia partnership estimates breast cancer patterns and employs machine learning and deep learning for histology and liquid biopsy-supported models. Integriprod in Côte d’Ivoire focuses on histology – bold shapes and deep learning analysis of digital slides to model population patterns, comparing sample structure and variable margins at different exploratory levels. The sub-Saharan African skin cancer project employs skin-type categorization metadata with a machine learning classification breast group, among others. The African AI training for the early digital pathology project focuses on specific AI bottlenecks by honing training and inference of validated models.

Increased machine learning capabilities should facilitate the development of tools capable of replicating human behavior across many domains of daily life. For AI applications to be successfully deployed across all sectors, however, and, in particular, for the health sector in Africa, these innovations must be accompanied by systems of support and regulatory governance. Recommendations for policy interventions that can provide the needed support to AI in health applications, particularly in cancer diagnosis and treatment, are provided alongside potential funding sources to help these technologies develop and gain traction. Although innovations are key, policy interventions are also important to establish an enabling environment for AI applications in health. Areas in which government policies can provide needed support, examples, and rationales are highlighted. Funding for the development and deployment of AI for health applications is being sought from multiple sources, including foundations, international development partners, industry, and governments. Industry and corporations in Africa have already established funds earmarked for the development of AI for product innovation, process sustainability, and product-market expansion. However, dedicated funds for the development and implementation of research and AI in health remain scarce.

Emerging modalities, proprietary data, and regional partnerships can unlock new horizons for Africa’s AI ecosystem. Longitudinal and multiomic models hold great promise, although successfully making the diagnosis inherently remains the hardest part. In time, more research may become algorithmically informed and less dependent on human experts. If the necessary trust can be established, it is even possible that some combinations of tests can be performed without human involvement. Additional cross-border collaborations could allow small datasets to combine into something bigger. As regulations and liabilities evolve, other industries may take the lead in shaping AI development. The specific drivers are not yet clear, but insurance is one of the sectors with the greatest interest in investing in the long-term development of AI. Should this happen on the drug side – in a form compatible with compassionate use – the stakes on the bid–ask spread for such AI capabilities could turn positive.

In the long run, AI could play a role in training itself. The largest compendium of seminal images for any domain remains the medical literature. With AI tools assisting in the writing of such articles, they become increasingly concise and standardized. This lends itself well to the writing of articles where the common denominator is a diagnostic label rather than a modality. Equipped not only with a foolproof diagnostic procedure but also with access to most drug formulations on the market, AI should eventually be able to automate the production of simple procedural and diagnostic reports on demand. Simultaneously, the deployment of longitudinal modeling tools and the rise of private circuitry in such applications will enable a complete remodeling of the data generation and  6. clinical–surgical procedures associated with the diagnosis of rare and/or complex cases. Within months or years, the field will thus have the capacity to grow and/or enrich/regenerate itself by making such services available and allowing interested parties to take care of the actual data collection through the corrective lenses of a diagnostic algorithm.

Despite being in a race against time, and the difficult choices it entails, making data-driven decisions using AI should yield dividends – indeed, these dividends may tempt regulators to leapfrog from less-constrained scenarios toward one in which data privacy concerns are lawfully respected and addressed; Increased flow between nations and across the continent is creating new business and scientific opportunities; infrastructures and expertise are sourced, combined, integrated, refined, and applied effectively across different but closely aligned sectors; and frontline healthcare personnel are helped at a pathologist’s or radiologist’s elbow, so that behind-the-screen diagnostics are faster and more accurate, and indeed all fronts of human activity are sparked into sudden yet enduring new synergy. AI has been correctly described not as a new sector but as a qualitatively different mode by which to harness – assessment far and away and evaluations jointly, in mutual corroboration – the Earth’s many forms of rapidly generated knowledge. The proper domain of AI from that viewpoint is thus the aforementioned decision-making platforms, whose guidance covers, enables, supports, and catalyzes everything from routine manual activity on one side to complex human services and pioneer businesses on the other.

The research landscape traversed here is limited but informative. It embraces the application of AI, not its design and development, in support of cancer diagnosis and prognostic therapy selection for patients from relatively developed African nations and regions. Other healthcare fields and other continents and countries should nevertheless gain insight and guidance from its compartments, pathways, and synthesis, consolidation, and distillation into recommendations for the next generation of AI and related digital twins for medical health and service, those affecting and informing patients, indeed, toward the rapid emergence of digital twins for all domains, from control and command to policy and planning, so that daring, decision-making, and diplomacy manage and maintain the future of people, planet, and prosperity.
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1.1 Introduction

Cancer is a leading cause of morbidity and mortality worldwide, responsible for an estimated 18.1 million new cases and 9.6 million deaths in 2018. Approximately 47% of newly diagnosed cancers and nearly 55% of cancer-related deaths occurred in low- and middle-income countries. Africa is currently undergoing an epidemiological transition marked by the convergence of communicable and non-communicable diseases, with cancer emerging as a leading cause of morbidity and mortality (Calvo et al., 2023). In sub-Saharan Africa, the estimated number of new cancer cases is 1.1 million per year, and the region accounts for just over 6% of the global cancer burden. Although fewer cancer cases are diagnosed annually in Africa than in other regions of the world, such as Europe or North America, the rapid increase in these rates has a severe effect on the healthcare system, with an inadequate supply of healthcare resources resulting in challenges with cancer prevention, diagnosis, treatment, and rehabilitation (Christopher et al., 2023). At the same time, this is an opportunity to set up and improve health systems.

In 2019, experts and global stakeholders were asked to highlight the challenges and opportunities for cancer research in Africa. These discussions highlighted a lack of generalizable data from Africa. The number of cancer registries on the continent is still deficient, and those available have poor coverage. Data of variable quality are often housed in disparate accessible settlements, posing several important challenges to cancer control and prevention in Africa. While several other countries have invested heavily over the past decades in cancer research and control programs, Africa has not. Over the years, increased donor funding has led to a further widening of the established cancer research collaboration gap, which has impeded the development of sustainable research capacity in Africa (Payne et al., 2013). Consequently, the research output from African institutions is low compared to other parts of the world, and the primary research evidence landscape continues to be characterized by disparities. The consequences are far-reaching, as insufficient investment in data systems that could support the design and implementation of programs across the continent results in uneven and inequitable outcomes.

Cancer is competing with cardiovascular disease to become the world’s second-most important cause of mortality. More than one in six global deaths is due to cancer. It is most frequently localized in Africa, Asia, and Europe, the regions accounting for 70% of the world’s cancer burden, with about 10 million annual deaths from cancer globally. Although more than 50% of cancer patients reside in developing countries, four out of every five cancer deaths observed worldwide occur in low- and middle-income countries. The African continent is projected to see the largest increases in both incidence and mortality through 2040 (Karar et al., 2022). An estimated 17 million new cancer cases and 10 million cancer deaths are predicted to occur in 2040, corresponding to increases of 75% and 86% by world region, respectively. Approximately 55% of the increase in new cancer cases is expected to occur in low- and middle-income countries. Over 70% of deaths related to cancer each year occur in low- and middle-income countries.

In Africa, the expected increase in cancer burden is greatest over the coming decades, with a dramatic increase in population aged ≥65 years, who are at the highest risk of cancer, coupled with the obesity epidemic linked to a Westernized lifestyle. Regular surveillance of cancer incidence by trained personnel is mandatory for resource-poor countries. However, there is generally a lack of comprehensive data from low- and middle-income countries, including Africa (Elbaruni et al., 2024). Approximately 3.2 million new cancer cases were diagnosed, and about 2.4 million cancer deaths occurred in Africa in 2020. More than 10 types of cancer are on the rise in most countries in Africa, without a cancer registry to record new cases. Cancer epidemiological data for Africa indicate a short period from 1960 to 2020: a steady increase in registries in Africa explains the temporal increase observed for the number of reported cancer incidences. Cancer incidence rates derived from cancer registry data are by far the most appropriate and specific basis for the establishment of cancer control strategies, as supported by expert systems, as presented in Figure 1.1.


[image: Four nested circles illustrate the relationship between AI concepts. The outermost ring is labeled Artificial Intelligence with a description about computer systems performing complex human-like tasks, the next ring is Machine Learning described as using data and algorithms to imitate how humans learn, and inside that is Neural Networks described as an AI method inspired by the human brain for processing data. The innermost circle is Generative Models, described as ML models that learn underlying data patterns to generate new data. Small blue icons of robots, brains, and abstract patterns decorate each layer.]
Figure 1.1Expert systems. Return to text.⏎
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1.2 Risk Factors for Cancer in African Populations

The heterogeneity in genetic, environmental, and lifestyle factors influences the risk of developing cancer in populations and is recognized to contribute to the development of cancer in African populations. Genetic predisposition to cancer has been identified in specific populations, and genetic, epigenomic, transcriptomic, proteomic, and microbiological studies are currently ongoing in African populations to better define worldwide cancer risk. Associated known disparities in the burden and pathways of carcinogenesis among African populations may also relate to differences in the anatomical site affected by cancer. Several opportunities exist for the mitigation of risk from environmental exposure and lifestyle factors in the African population, with the collaboration of community stakeholders and policymakers working toward the Sustainable Development Goals (Zhang, 2024). Major lifestyle factors that are already associated with excess cancer risk in African populations include tobacco use, harmful use of alcohol, unhealthy diet and physical inactivity, excess body weight, and exposure to solar radiation. The collaboration between treatment oncologists and preventive specialists in urban and rural health centers nationally could assist with future prevention strategy efforts to promote smoking cessation, a healthy diet with sufficient fruit and vegetables, physical activity, the maintenance of a healthy body weight, and the reduction of solar time exposure to prevent related cancers. Of note, increased body weight has also been related to the risk of developing non-communicable diseases such as type 2 diabetes (Johnson et al., 2023). According to the Global Cancer Observatory,1 based on the statistics at a glance, 2022 demonstrated that Africa had a number of new cases of 1,185,216, 763,843 deaths, and 2,611,478 prevalent cases (five years), as Figure 1.2 presents.


[image: Three-panel chart showing cancer statistics by sex with pie charts and ranked tables. The left panel, labeled Males, shows a pie chart of male cancer cases by site and a table listing top cancers such as prostate, lung, colorectal, and others with case counts and percentages. The middle panel, labeled Females, shows a pie chart and table for female cancers, highlighting breast, colorectal, lung, and other sites. The right panel, labeled Both sexes, combines data for males and females, with a pie chart and table listing leading cancer types such as breast, colorectal, lung, prostate, and others, along with total case numbers and percentages.]
Figure 1.2Top five most frequent cancers. Return to text.⏎
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1.2.1 Genetic Factors

Genetic factors influencing penetrance and predisposition to cancer are often neglected or poorly understood. Despite a significantly elevated risk of breast cancer in African females compared to African American females, the frequencies of germline mutations in BRCA1, BRCA2, and TP53 conferred by both familial breast cancer and breast cancer susceptibility are poorly explored. Exaggerated cancer risk observed in some African populations may be confounded with high population stratification, reducing power for suspect association studies of susceptibility. A paradigm of cancer also observed in Africans is dominated by chromosomal instability, the most common origin of gene expression deregulation based on oncogene activation or tumor suppressor gene silencing. The chromosomal instability cancer spectrum may reflect environmental exposure, confirming the tenets of the fallacy. Embryonic and childhood development conditions, environmental toxins, and religious mandates to smoking may also synergize with cancer risk genes, such as inactivating mutations in OGG1. Genetic admixture has modified risks by the introduction of novel haplotypes in Africans, producing widely differing risks for variants of the same gene in geographical regions and populations. Knowledge gaps and ignorance about important data on germline genetics of cancer in Africans remain impediments to cancer control efforts (Thiong’o & Rutka, 2022). Such data would elucidate aspects of genes that affected risk and led to cancer among Africans, but also  12. serve to place such risk variants in an African context or phylogeny and the relation of those variants to population exodus, migration, admixture, and genetic drift. There is also the imperative of understanding the evolving story of human migration, where populations have been victims of more recent and rapid destructive natural selection drives that can leave behind genetic footprints for cancer risk susceptibility of short reproductive window haplotypes in Africans. These dilemmas raise the questions as to whether such missing risk factors represent heroic or historical silence or a historically heroic aspect of risk factor exposures in Africans, or if chance onset bioengineering operations have been at play (Calvo et al., 2021).



1.2.2 Environmental Factors

Approaches to cancer prevention in Africa should not just focus on changing behavior but also seek to limit exposure to harmful environmental toxins and agents. Many possible causes of cancer are due to environmental effects: physical agents, chemical agents, biological agents, and diet. There are many links between diet in Africa and cancer, both of which are influenced by poverty, economic development, social development, urbanization, and the diet of the wildlife. The African diet is traditionally low in fat and relatively high in fruit and vegetables. Western influence has led to the adoption of a less healthy diet, abundant in fats and heavily processed foods (Wong et al., 2023). This Western diet and lifestyle increase the risk of common cancers in both Africa and the rest of the world. Studies of meat and breast cancer (and other cancers in women) have mostly been undertaken in various regions. There are some individuals with genetic reasons for being sensitive to high meat and fat intake, just as there are individuals who have developed tolerance to the typical Western diet. Certain environmental exposures cause overwhelming increases in cancer risk. The virally induced tumors in Africa have infectious causes, and the cancers in children are also virus-linked. The majority of cancers have never been associated with infectious causes, and, where association exists, this does not help to explain incidence differences. There are a few hypotheses for patterns of cancer incidence in Africa. Most main beneficial diets in Africa have been traditionally plant-based. Adoption of animal protein diets and consumption of animal fat cause several diseases, including cancer, chronic diseases, and infectious diseases in Africa, and cause obesity-associated disease in other parts of the world (Johansson et al., 2012).



1.2.3 Lifestyle Factors

Population-based studies on cancer in Africa have shown that the major risk factors for developing cancer in Africa are mainly favorable lifestyle factors. Specific dietary patterns are associated with reduced risk for several cancers; they are characterized by high intake of whole grains, vegetables, fruits, and legumes. Conversely, a high-calorie, fat-rich, and low-protein diet is associated with a high risk for some cancers. High body mass index, due to the overweight and obesity epidemics in Africa, especially among African females, has now been shown to be associated with risk for endometrial, gallbladder, kidney, liver, pancreatic, and esophagus cancers as well as for colorectal and breast cancers among postmenopausal women (Millstine et al., 2019). Data from African countries have shown that tobacco smoking is a risk factor for lung cancer; it is also a risk factor for mouth, larynx, and esophagus cancers. Interestingly, tobacco smoking has been shown to have synergy with drinking hot beverages on the risk for esophageal cancer, especially in East Africa, which harbors some of the highest incidences of esophageal cancer in the world. Data from Africa has shown that alcohol consumption is a risk factor for cancer of the mouth, larynx, esophagus, stomach, liver, and breast (Keefe et al., 2024). Low physical activity has been shown to be associated with the development of several cancers, especially breast and colon cancers; it also increases the risk among high-body-mass-index individuals, as presented in Table 1.1.
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Table 1.1Epidemiological Overview of Major Cancer Types in Africa Return to text.⏎

	Cancer Type
	Prevalence Rate (per 100,000)
	High-Risk Countries
	Key Risk Factors
	5-Year Survival Rate (%)





	Breast Cancer
	38.5
	Nigeria, Kenya, Egypt
	Obesity, Late Screening
	30–50



	Cervical Cancer
	27.6
	Uganda, Malawi, Zimbabwe
	HPV, Poor Vaccination
	25–45



	Prostate Cancer
	23.7
	South Africa, Ghana
	Age, Genetics
	40–60



	Liver Cancer
	16.4
	Egypt, Senegal
	Hepatitis B/C
	5–15



	Colorectal Cancer
	13.1
	Morocco, Tunisia
	Diet, Low Screening
	20–35



	Kaposi Sarcoma
	11.2
	Tanzania, Uganda
	HIV/AIDS
	30–50



	Ovarian Cancer
	9.4
	Algeria, Ethiopia
	Genetic, Late Diagnosis
	20–40



	Esophageal Cancer
	8.6
	Kenya, South Africa
	Alcohol, Tobacco
	5–20



	Stomach Cancer
	7.9
	Morocco, Egypt
	H. pylori Infection
	10–25



	Lung Cancer
	6.7
	South Africa, Algeria
	Smoking, Pollution
	10–20



	Bladder Cancer
	5.3
	Egypt, Sudan
	Schistosomiasis
	30–55



	Pancreatic Cancer
	4.8
	Nigeria, Cameroon
	Diabetes, Smoking
	5–10



	Leukemia
	4.2
	Tunisia, Ghana
	Unknown, Radiation
	30–60



	Thyroid Cancer
	3.7
	Sudan, Rwanda
	Radiation, Genetics
	70–90









1.3 Barriers to Cancer Care in Africa

Numerous and difficult barriers obstruct the delivery and receipt of adequate cancer care in the African region. Inadequate healthcare infrastructure, obstacles to accessing treatment, and lack of early detection and education opportunities prevent timely and efficient cancer care. These barriers prevent the realization of opportunities stemming from the cancer burden and allow for the perpetuation of the myth that cancer is not a public health priority in Africa. Although a rudimentary public healthcare system exists in all African countries, it is not comprehensive or effective. Health systems are often organized vertically, with insufficient coordination and integration across disease areas, and health services offered through a multitude of different providers. Levels of health service provision include primary care; secondary care, which is often inadequately equipped; and higher levels of care, which seldom exist (Anton et al., 2013). Curative cancer services are often only found at the district referral hospital or health center. Services for the vast majority of disease-causing cancers are nonexistent or difficult to find.

Patient records are usually based on memory and not physically recorded, as patient cards are rarely used. Simple and inexpensive services for the prevention, early detection, and treatment of the most common cancers are available but are not integrated into general healthcare services. Even though treatment is available for solid tumors, especially through surgery, and health policy conditions were created for achieving appropriate treatment, a lack of access means that few patients will receive adequate therapeutic or supportive care. Referral from the lower to higher health levels is rare. Poor physical interconnectivity and financial incapacity at the household level impair interhospital referral. Radiotherapy is necessary for local and regional control of many cancers, yet the distance to radiotherapy facilities is sometimes excessive, and the number of machines per million users is grossly inadequate (Feltbower et al., 2004). Health education and motivation must help to guide appropriate treatment. Furthermore, the health education and motivation of the general public and community leaders are essential building blocks for any health action program, including in the field of cancer. Only by providing the general public and relevant interest groups with facts about the cancer risks and hazards, prevention measures, and availability of services can the health system shift these objectives into changes in community behavior, as presented in Figure 1.3, where incidence is the sum of region-specific cases, mortality is sum of region-specific deaths, and prevalence is the sum of region-specific prevalent cases, followed by Table 1.2.


[image: Two side-by-side horizontal bar charts comparing cancer incidence and mortality rates. The left chart shows global age-standardized rates for the top 15 cancers, with paired bars for incidence and mortality for sites such as breast, prostate, cervix uteri, liver, colorectum, lung, ovary, non-Hodgkin lymphoma, bladder, stomach, oesophagus, corpus uteri, leukemia, pancreas, and Kaposi sarcoma, with breast cancer having the highest incidence (around 40.5) and notable lower mortality (about 19.2). The right chart shows age-standardized incidence rates per sex for the same cancers, with separate bars for males and females; breast and prostate cancers dominate their respective sexes, and additional cancers such as cervix uteri, lung, liver, and colorectum have varying bar lengths for men and women.]
Figure 1.3 Africa’s data source and methods. Return to text.⏎
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1.3.1 Healthcare Infrastructure

Inadequate healthcare infrastructure is one of the major barriers associated with cancer prevention, diagnosis, and treatment in Africa. For the most part, healthcare infrastructure is largely underdeveloped, with a small number of healthcare facilities that treat different types of cancers, and poorly trained and unmotivated staff. With a few exceptions, most African countries are susceptible to a high burden of disease while being severely restricted in their capacity to meet the healthcare needs of their populations. The geographical distribution of healthcare infrastructure is biased toward urban regions, which means that rural communities are particularly disadvantaged. In these areas, there is limited access to diagnostic equipment and resources to support even a basic level of diagnosis and treatment. In general, the ability of most African countries to deliver effective healthcare services is undercut by chronic shortages in health financing, human resources, technology, and information (Wikman et al., 2018).

Today, donated healthcare facilities have degraded into poorly functioning institutions that bear little comparison to healthcare systems in developed countries, which are unable to effectively manage the diagnosis and treatment of the increasing burden of chronic diseases, including cancer. The challenges with African healthcare infrastructure, however, also present some unique opportunities for global investment, partnership, and collaboration. Local capacity building through some unique solutions and processes can strengthen and shore-up some of the gaps within these systems, and as the healthcare landscape moves toward value-based healthcare approaches, new and innovative financing solutions can be implemented that take into consideration the unique challenges that have historically made it difficult for African populations to access and navigate their healthcare systems. Nonetheless, there is a clear and explicit need for investment in the critical healthcare infrastructure necessary for cancer prevention and control (Siam et al., 2023).



1.3.2 Access to Treatment

Comprehensive cancer care involves several stages, which include prevention, early diagnosis, treatment, rehabilitation and survivorship, and end-of-life care as appropriate. The access of individuals  15.  16. to the different stages of cancer care is variable and influenced by health service organization and the personal, socioeconomic, and demographic situations of the person concerned. Over 90% of deaths from cervical cancer occur in low- and middle-income countries. In the United States of America, the majority of women diagnosed with cervical cancer have not had screening for five years. There are similar causes for the many cases of breast cancer diagnosed at late stages in Africa – these include the lack of screening programs, education, and awareness in the general population about the signs and symptoms of breast cancer. Recent evidence, however, suggests that the stages of diagnosis and access to treatment are often pivotal in the eventual outcomes of cervical and breast cancers in Africa (Saville et al., 2019). The system of referral from primary care through secondary care to specialized tertiary care has been described as being particularly faulty in many African countries. Personal, demographic, and lifestyle factors also present barriers to cancer treatments in African countries.


Table 1.2Incidence, Mortality, and Prevalence by Cancer Site Return to text.⏎

	
	New Cases
	Deaths
	5-Year Prevalence



	Cancer
	New Case Number
	Rank
	%
	Cum. Risk
	Deaths Number
	Rank
	%
	Cum. Risk
	Number
	Prop. (per 100,000)





	Breast
	198,553
	1
	16.8
	4.3
	91,252
	1
	11.9
	2.1
	507,659
	72.2



	Cervix uteri
	125,699
	2
	10.6
	2.9
	86,202
	2
	10.6
	2.0
	286,448
	40.7



	Prostate
	103,050
	3
	8.7
	2.7
	55,744
	3
	7.3
	1.7
	193,684
	27.6



	Liver
	73,844
	4
	6.2
	0.97
	70,315
	3
	9.2
	0.93
	109,603
	7.8



	Colorectum
	70,428
	5
	5.9
	0.94
	46,872
	6
	6.0
	0.59
	164,659
	11.7



	NHL
	50,497
	6
	4.3
	0.51
	30,758
	7
	4.0
	0.37
	132,396
	9.4



	Lung
	49,831
	7
	4.2
	0.75
	45,464
	6
	6.0
	0.68
	70,142
	5.0



	Bladder
	37,064
	8
	3.1
	0.64
	20,857
	11
	2.7
	0.25
	60,765
	6.9



	Stomach
	33,352
	9
	2.8
	0.46
	29,160
	8
	3.8
	0.40
	53,472
	3.8



	Leukemia
	32,998
	10
	2.8
	0.30
	28,601
	10
	3.7
	0.33
	81,859
	5.8



	Esophagus
	29,965
	11
	2.5
	0.43
	28,276
	9
	3.7
	0.41
	41,153
	2.9



	Kaposi sarcoma
	26,538
	12
	2.2
	0.20
	13,914
	15
	1.8
	0.10
	55,323
	3.9



	Ovary
	25,760
	13
	2.2
	0.36
	14,668
	14
	1.9
	0.18
	59,678
	4.2



	Thyroid
	19,740
	14
	1.7
	0.23
	4,936
	21
	0.65
	0.07
	53,088
	3.8



	Brain CNS
	19,289
	15
	1.6
	0.19
	15,877
	14
	2.1
	0.17
	60,134
	4.3



	Pancreas
	18,993
	16
	1.6
	0.18
	17,730
	13
	2.3
	0.26
	22,590
	1.6



	Kidney
	17,129
	17
	1.4
	0.16
	10,173
	16
	1.3
	0.10
	43,425
	3.1



	Corpus uteri
	14,908
	18
	1.3
	0.44
	4,662
	26
	0.61
	0.14
	41,964
	2.9



	Lip, oral cavity
	14,702
	19
	1.2
	0.20
	8,542
	17
	1.1
	0.11
	31,405
	2.2



	Hodgkin lymphoma
	11,375
	20
	0.96
	0.09
	4,388
	23
	0.57
	0.04
	32,950
	2.3



	Nasopharynx
	10,762
	21
	0.91
	0.12
	7,045
	19
	0.92
	0.09
	27,595
	2.0



	Larynx
	10,665
	22
	0.90
	0.16
	7,047
	19
	0.92
	0.11
	28,077
	2.0



	Multiple myeloma
	8,978
	23
	0.76
	0.13
	7,632
	18
	1.0
	0.11
	21,376
	1.5



	Melanoma
	7,477
	24
	0.63
	0.10
	3,017
	28
	0.37
	0.04
	20,681
	1.4



	Vulva
	5,629
	25
	0.48
	0.12
	2,964
	26
	0.39
	0.06
	14,662
	2.0



	Gallbladder
	5,512
	26
	0.47
	0.08
	4,198
	24
	0.55
	0.07
	8,344
	1.2



	Salivary glands
	5,121
	27
	0.43
	0.06
	3,146
	25
	0.41
	0.04
	12,443
	0.86



	Testis
	3,139
	28
	0.27
	0.06
	1,080
	31
	0.14
	0.02
	9,926
	1.3



	Oropharynx
	3,051
	29
	0.26
	0.03
	1,729
	30
	0.23
	0.02
	7,370
	0.52



	Penis
	2,081
	30
	0.18
	0.05
	894
	33
	0.12
	0.02
	4,981
	0.71



	Vagina
	2,054
	31
	0.17
	0.05
	1,119
	30
	0.15
	0.03
	4,363
	0.62



	Hypopharynx
	2,024
	32
	0.17
	0.05
	1,376
	29
	0.18
	0.02
	3,653
	0.22



	All cancers
	1,185,216
	–
	–
	13.8
	763,843
	–
	–
	9.3
	2,611,478
	–



	All cancers excl. NMSC
	1,154,584
	–
	–
	13.5
	754,574
	–
	–
	9.2
	2,526,309
	–






Because successful cancer management needs an interdisciplinary approach, the involvement of various specialists is necessary for the different stages of the treatment protocol, as well as the necessity of screening, early diagnosis, and timely treatment. The need for a multidisciplinary specialized team is challenged by the reality of a shortage of skilled personnel in Africa, as well as inadequate targeting of care relative to the amount of available human resources and treatment facilities. Unfortunately, skilled personnel are often concentrated in urban areas, while the majority of patients live in low-density rural areas far from specialist care centers. The distribution of workforce and resources is also challenged by the limited budgets and pharmaceutical regulations in place, which may restrict the availability of treatments or anesthetic agents – these may be particularly costly for patients with cervical cancer who may require treatment under general anesthesia, as well as those requiring palliative care with opioids (Romani et al., 2015).



1.3.3 Public Awareness and Education

The substantial impact of raising awareness, especially regarding early detection symptoms, has been documented for various cancers, particularly breast and cervical cancer. Education programs, alongside active training of healthcare staff to educate both them and the population, have also worked well, particularly for low-income and marginalized populations. In addition to cancer-specific mobilization campaigns, with nurses and volunteers talking to the people, it is crucial to develop broad-based awareness strategies in schools and universities to combat the prevalent misinformation and fatalism surrounding a cancer diagnosis (Neenan et al., 2024). Family discussions are also important because when family members are informed about the nature of the disease and the available treatments, they can communicate positive messages to the affected individual. Comprehensive strategies are needed, tailoring communication material to reach different audiences, from the illiterate to the well-informed. Mass media such as radio, television, and print must be used, ensuring that communication is done in the main local languages as well. Training healthcare workers, peer educators, and community health workers is also an important step in improving community health literacy about cancer. Furthermore, it is important to raise health provider awareness. Ill health with vague signs and symptoms is often treated at home with herbal remedies, and families will wait before seeking formal care. Other symptoms may be ignored until a serious complication arises, at which time the family would usually consult traditional healers. Suppose the initiation of treatment has been seriously delayed, and the patient arrives at the clinic with advanced disease (Wilson et al., 2021).




1.4 Current Cancer Control Strategies

In high-income countries, comprehensive multipronged cancer control strategies comprising population-wide, evidence-based cancer screening programs, early diagnosis, definitive treatment by means of standardized treatment protocols, post-treatment surveillance, and access to affordable treatment  17. of outcomes such as chronic pain and life-threatening emergencies like bowel and urinary obstructions, among others, have been associated with meaningful reductions in cancer morbidity and mortality. Unfortunately, the disparity in availability of resources, expertise, and infrastructure between African and high-income countries is translated into corresponding less-than-optimal cancer control strategies in the African region. Apart from the understandable high cost of laboratory and imaging investigations, Africans often present at the advanced stages of most cancers with associated high case fatality rates (Jobson et al., 2022). This results in low population-based cancer life expectancy, particularly for the African region, with most countries in the region located at the bottom of the life expectancy barrel. The problem of poor surgical outcomes in older females has to be faced, taking into account the Southern African region where cervical cancer is endemic, particularly in elderly women with comorbid diseases, such as hypertension, diabetes, and obesity (Shafik, 2025).


1.4.1 Screening Programs

Global cancer statistics indicate cancer is the second leading cause of death worldwide. The cancer burden is steadily growing in SSA due to increasing life expectancy, urbanization, and adoption of Western lifestyles. Pap smear screening of the cervix has decreased cervical cancer incidence and mortality in Western countries, as has the introduction of routine mammography for breast cancer. Although the uptake of screening programs remains exceedingly low, commencement of these programs in African countries is of paramount importance to ameliorate morbidity and mortality due to cancers of the cervix, breast, and possibly colon. The majority of African countries have adopted many of the recommendations of the European Commission on Cancer Prevention and WHO, including screening by Pap smear for cervical cancer, clinical breast exams and mammography for breast cancer, fecal occult blood testing and sigmoidoscopy for colon cancer, and the application of bleaching and cryotherapy for skin cancer (Jobson et al., 2022). However, very few countries have implemented any of these screening tests for the population or high-risk groups, with the possible exception of cervical cancer screening by Pap smear or visual inspection with acetic acid in a limited number of countries. For prostate cancer, the debate remains ongoing as to whether there is value in mass screening with serum prostate-specific antigen testing and DRE. Given the exceedingly high incidence and mortality for the Black African male, however, it is suggested that screening for prostate cancer should commence at the age of 40 or 45 in asymptomatic men having two to three screening PSA tests per year when the PSA level is < 2.5ng/mL, and renegotiated annually thereafter. Indeed, it has been shown that screening with PSA tests every one to two years reduces the incidence of metastatic prostate cancer and death from prostate cancer based on a large cohort study (Wilson et al., 2021).



1.4.2 Treatment Protocols

The treatment of cancer can be curative, life-prolonging, or palliative and may include surgery, chemotherapy, radiotherapy, and immunotherapy. Surgery is one of the oldest and most established forms of treatment for all solid cancers. It is integral to curative intention in early disease or selected advanced disease and is also used both diagnostically and therapeutically for complications of disease or treatment. In Africa, surgery is hampered by a lack of trained specialists; stretchable long distances from referral units, especially for rural patients; poor preoperative evaluation and optimization of disease, especially in HIV-positive patients; customs and religious beliefs; poverty; and in remote regions, frequent malnutrition and communicable diseases that question the capacity for surgery and recovery (Neenan et al., 2024; Romani et al., 2015).



1.4.3 Palliative Care

Palliative care is an integral component of cancer care and management, playing a critical role in alleviating comorbid conditions and the physical, social, and emotional damages resulting from  18. both the disease and treatment interventions. Access to palliative care services is one of the basic cancer care needs defined at all levels along the cancer control continuum. Palliative care is not only essential for advanced cancers, where curative treatment options are unlikely to be effective, but is also provided throughout the cancer control continuum. The shortage of healthcare providers trained in palliative care, the absence of specialized palliative care centers, inadequate policy and regulatory frameworks, and lack of awareness among people, health service providers, and donors about the benefits of palliative care are the key barriers to early access to cancer pain relief and palliative care in Africa (Saville et al., 2019). In most of Africa, technological interventions available for curative cancer treatment are extremely limited or entirely unavailable. Consequently, these countries care for cancer patients at late stages of the disease; many of them have incurable diseases. However, little is known about the palliative care available to cancer patients locally and what the actual unmet need is. Cancer patients have unique needs arising from both the disease and treatment, and palliative care needs will change over time. In addition, it is often the social and psychological impacts of the disease that are most significant for patients and families and that influence quality of life. Palliative care can help cancer patients and their families cope with the often-significant physical, emotional, and financial burden of symptoms, treatment toxicity, and disease progression (Siam et al., 2023).




1.5 Role of International Organizations

International organizations can play an important role through capacity building, human resource development, and funding for innovative cancer control programs. There are many examples of cancer initiatives launched by international organizations to help countries with limited infrastructure introduce innovative strategies to control cancer. Although these short-term initiatives have been successful, they need to be expanded in many areas to develop quality cancer control programs. During the past decade, several initiatives from non-governmental organizations (NGOs) have begun to coordinate activities to address these shortfalls. The formed network funded regionally representative countries to organize advocacy, knowledge transfer, and development initiatives in high-burden countries. The NGO funded the early days of the highly influential initiative, which advocated localized strategies directed to the prevalence of cervical cancers seen in the endemic few (Wikman et al., 2018). The cancer mission aims for universal access for all countries to comprehensive, high-quality prevention, early detection, treatment, and palliative care. This is mainly done through the following initiatives:


	Define technical, management, and financial support for the implementation of a realistic package of cost-effective interventions in priority population groups, including children and young people;

	Guide the utilization of cancer control expertise at regional and country levels;

	Work with development partners and international financing institutions to scale-up investments in essential cancer control programs to integrate them into primary healthcare;

	Collaborate with partner agencies to address major cancer risk factors;

	Provide platforms for the system, regional economic commissions, banks, NGOs, private sector, and foundations to coordinate and create synergy in mobilizing for control of priority cancer conditions in low-resource settings; and

	Harness the global defense and surveillance commitment for the successful introduction of services in poor countries for all important public health issues, including cancer.




1.5.1 WHO Initiatives

At the WHO, there have been global initiatives to enhance cancer control efforts, including the Global Action Plan. WHO has initiated the Global Initiative for Cancer Registry Development in  19. Low- and Middle-Income Countries to improve cancer data collection in these countries. Part of the extensive work done by WHO and other international organizations to make the Global Action Plan a success was to enhance cancer registration because cancer data availability is the cornerstone of cancer surveillance. In the 2023–2030 GAP, WHO aims to accelerate cancer control actions, particularly in low- and middle-income countries. Focus areas of the plan are in line with related WHO strategies on the NCDs, cervical cancer, tobacco, the vaccine against the human papillomavirus, and resource mobilization. A global strategy for the cancer control framework has been developed to enable countries to be fully aware of the cancer burden (Feltbower et al., 2004). Overcoming underrecognition of cancer registration enables policy actions to strengthen cancer surveillance. Estimates show over 19 million new cancers and over 9 million deaths in 2020. WHO has started the GICR to enhance population-based cancer surveillance systems in underserved areas. While the GICR is an essential part of the efforts to improve cancer data collection in low- and middle-income countries, its work will need to complement the activities of other agencies, which have made significant contributions to cancer registration and quality control of data. Since high-quality data cannot be obtained from cancer registries alone, policies should be implemented to obtain data from as many sources as possible. The need for strengthening data collection is critical (Anton et al., 2013). At the global level, an international tree-of-life approach, including all actors in every area, should be recruited to implement the policies with a collaborative and interdisciplinary plan.



1.5.2 NGO Contributions

Non-governmental organizations (NGOs) can drive cancer prevention, screening, treatment, and survivorship efforts through community engagement. Indeed, NGOs have pioneered projects in the most remote regions of the world when governments could not or would not. Several such initiatives in Africa are mentioned next. In Uganda, cancer fighters created the Uganda Cancer Care Foundation to serve children with cancer and their families living in the inaccessible and desolate western regions of Uganda. Building on the existing African model, these community initiatives save the lives of children like Edrin, whose mother runs a make-shift village restaurant and who would otherwise not be able to afford healthcare (Keefe et al., 2024). In Mali, the NGO Daba Niani now runs a cottage industry making wigs for women, many of them converts to Christianity, who delay or do not feel comfortable wearing religious head coverings during and after cancer treatment. Similar initiatives have been created in several other African countries, such as Ghana and Burkina Faso. Daba Niani also organizes a growing bazaar of handmade crafts during an annual full-immersion event to support this community of survivors and patients. In Cape Verde, a partnership was able to convince the government to fund a two-year pilot project to screen high-risk women (those in a family of a breast cancer patient) for BRCA mutations. With early detection and prophylactic surgery for the other Sisters of Souls, the initial goal was to break the unbearable cycle of loss for families who have repeatedly lost women to breast and/or ovarian cancer at 40–50 years of age, often leaving children behind (Millstine et al., 2019).




1.6 Emerging Research and Innovations

An increasingly large body of literature addresses the unique exposures, genetic backgrounds, and cancer burdens of African individuals. Notably, studies continue to demonstrate the importance of local context in biome research. For example, differences in regional and individual ancestry have an important impact on an individual’s pharmacogenomics, behavior, susceptibility, outcomes, and risk of developing side effects from drugs. Such research is also fueling the development of new therapies targeting unique biological targets, such as the loss of function of p53 due to specific mutations. This work is only possible through genomic studies that – despite the challenges of performing such work in Africa – are feasible and are rapidly addressing these questions (Johansson et al., 2012). More than a dozen germline and tumor studies of various types have been published to  20. date. The growing interest in the unique tumor and germline mutations present in African individuals has been fueled by several factors: a greater ability to query, collect, and deep-sequence DNA; increased ability for large numbers of collaborators to pool resources, particularly for RNA-seq; the declining costs of sequencing; and the increasing recognition that African individuals should be included in genomic studies. To date, however, only a minority of African samples have been included – even for signature studies. This is primarily due to the size and funding limitations of relatively small research institutes. Due to COVID-19, the field of telehealth has matured and been integrated into the clinical toolbox. We have a wealth of literature on the topic. Randomized trials for remote symptom monitoring for patients undergoing treatment for their cancer exist that compare remote monitoring to in-person standard of care. Remote symptom monitoring is a better allotment of resources with fewer in-person visits, leading to better or similar patient-reported outcomes (Wong et al., 2023).


1.6.1 Genomic Research

The application of modern genomic technologies to better understand cancer has made a tangible positive impact in North Africa and sub-Saharan Africa, leading to novel therapies for breast cancer patients and the promise of more to come. The effort has consisted of multi-site collaborative studies in which patients with clear clinical questions are recruited with appropriate clinical data collection and sampled at diagnosis, with study goals helping direct sampling strategy (the more patients recruited nationally and the better the clinical questions posed, the better the success of studies directed toward providing solutions). Such data and sample collection efforts must be extensive, as the African continent is immense, and the national numbers of specific cancer types may be low, especially in small African nations. Greater error could also be introduced with lower sample numbers, leading to fewer or unstable genomic alterations associations (Calvo et al., 2021). International agencies have primarily funded African genomic-based cancer research, as the governments of the respective countries have not yet invested sufficiently in this innovative research avenue or in help along the required learning curve. However, the opportunity is vast as a sore need for cancer treatment exists, and international funding is likely to remain strong while such efforts remain underdeveloped. Next-generation sequencing and modern genomic technologies have advanced cancer research by enhancing understanding of disease risk, progression, and therapy resistance driven by selection pressures. They also enable the detection and tracking of genetic aberrations through liquid biopsies, improving the precision of treatment timing and decision-making. Such research, along with the enrichment of clinical trials for patients with rare cancer variants, is what will allow for the healing of not only the African populations but also other populations, unluckily affected with these specific variants, in larger diversity groups (Thiong’o & Rutka, 2022).



1.6.2 Telemedicine in Oncology

During the COVID-19 pandemic, telemedicine was used frequently to allow patients to access treatment. It is anticipated that telemedicine will become increasingly useful for patients as we move forward. Different kinds of medical services usually provided in a location, such as specialty centers, community healthcare centers, primary health screens, home healthcare, including consultations, prescriptions, financial and emotional support, mockup simulations, acupuncture, rehabilitation, and aesthetic services, can also be done using the telemedicine approach. Virtual platforms seem to be an improvement over traditional methods for some patients. Tele-dermatology has been shown to be effective in screenings and diagnosis. There is some evidence of the feasibility of teleoncology approaches for other specialties, including radiotherapy, psychological effects of cancer, reconstructive surgery, palliative care, pediatric oncology, and some general approaches for medical oncology. Virtual rehabilitation and physical therapy are areas of active investigation (Johnson et al., 2023). Research in these areas would be important to allow a larger share of cancer services to be provided in a telemedicine model to ensure the availability of care and increase productivity after a pandemic or disaster, amid other challenges as presented in Table 1.3.
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Table 1.3Challenges and Opportunities in Cancer Control in Africa2 Return to text.⏎

	Challenge/Opportunity
	Description
	Current Status
	Barriers
	Suggested Action
	Reference





	Cancer Registries
	Underdeveloped tracking systems
	Fragmented coverage
	Lack of infrastructure
	Invest in national registries
	(Calvo et al., 2023)



	Screening Programs
	Early detection campaigns
	Limited & inconsistent
	Low awareness, funding
	Expand national screening & awareness
	(Christopher et al., 2023)



	Radiotherapy Access
	Treatment facilities are few
	Urban-centric availability
	High cost, staff shortage
	Public–private partnerships
	(Payne et al., 2013)



	Medical Workforce
	Shortage of oncologists
	1 per 1 million patients
	Brain drain, undertraining
	Train & retain local specialists
	(Karar et al., 2022)



	Public Awareness
	General knowledge is low
	Myths, stigma prevalent
	Cultural beliefs
	Community-based education
	(Elbaruni et al., 2024)



	Vaccine Coverage
	HPV & Hepatitis B gaps
	Poor rural coverage
	Cost, logistics
	Free universal immunization
	(Zhang, 2024)



	Research & Data
	Low cancer-related R&D
	Few local studies
	Funding & expertise
	Promote Africa-led cancer research
	(Johnson et al., 2023)



	Drug Availability
	Limited chemotherapy options
	Expensive & imported
	Supply chain issues
	Support local pharma production
	(Thiong’o & Rutka, 2022)



	Policy Framework
	Non-prioritized NCD policies
	Reactive health policies
	Competing health priorities
	Integrate into national health plans
	(Calvo et al., 2021)



	Multimorbidity
	Cancer & HIV/AIDS intersections
	High co-infection rates
	Clinical complexity
	Integrate oncology with HIV care
	(Wong et al., 2023)



	Palliative Care
	Pain relief & end-of-life care
	Inaccessible in rural areas
	Opioid |regulation
	Develop national palliative networks
	(Johansson et al., 2012)



	Infrastructure
	Hospitals lack basic equipment
	Urban concentration
	Capital cost
	Donor and state collaboration
	(Millstine et al., 2019)



	International Support
	Donor programs & research links
	Increasing interest
	Lack of coordination
	Strategic partnerships & alignment
	(Keefe et al., 2024)



	Mobile Health (mHealth)
	Tech for awareness & screening
	Emerging solutions
	Digital divide
	Scale successful pilot programs
	(Anton et al., 2013)









1.7 Case Studies of Successful Interventions

Over the past two decades, several countries have made great strides in cancer control through well-designed and well-funded initiatives led by dedicated people and organizations, and we should learn from such successes. For example, South Africa’s Department of Health and the Cancer Association of South Africa created 29 mammography screening facilities that showed no excess of complications. Egypt has established an integrated, national, and publicly funded cancer surveillance and control program, which includes a cancer registry; treatment centers; active mass screening for breast, cervical, and liver cancers; and public education. Because of its large  22. population, Egypt’s low-cost model could benefit other countries in the region. Ghana’s vision of creating a family-centered, comprehensive cervical cancer prevention program was realized with the full political support of the former president of Ghana. The Ministry of Finance and Economic Planning of Ghana allocated funds for 12 districts (Feltbower et al., 2004). The program in Ghana is not only vertical, targeting women aged 18 years, but also horizontal, by screening all older women coming to the hospitals for surgery, delivery, or gynecologic conditions. Owing to the huge resource requirement, Ministers of Health and Finance are endeavoring to share the funds with the health systems improving in the locality; nonetheless, the program is lauded as one of the largest and best-organized nationwide programs. We should also reflect on and replicate efforts by multiple countries in the region that have sought to address the enormous burden of cancer by working collaboratively.


1.7.1 Country-Specific Programs

In Africa, cancer prevention and control programs remain in their infancy. However, two examples of successful, country-based initiatives are described next: Egypt’s National Cancer Control Program and Botswana’s National Cervical Cancer Prevention Program. The first country to address a comprehensive, collaborative, and multi-institutional approach to cancer control was Egypt, where a 100% subsidy for the care of cancer patients was introduced along with the construction of government and private radiotherapy cancer treatment centers. In the 1980s, a National Cancer Control Program was established, with a staged and gradual implementation based on disease burden assessment, with intended long-term sustainability. The document development/implementation processes were based on lessons learned from cancer control programs in other regions (Siam et al., 2023). Early components included establishment of cancer registries; public education and awareness campaigns; introduction of cervical and breast cancer screening with three yearly Pap smears and mammograms for women older than 40 years; formation of community-based healthcare physician networks; healthcare worker training; localization of cancer therapy using reduction of toxicities, treatment duration, and costs; and scaling up through establishment of affiliated programs in governorates and popular and private sectors. Until recently in Africa, cervical and breast cancer were regarded as only opportunistic targets for control, and targeted screening was only for HIV-positive women (Saville et al., 2019). In Botswana, the introduction of systematic and organized cervical cancer screening and treatment demonstrated highly effective early diagnosis and treatment using electrocoagulation therapy and subsequent downstaging and survival, with more than 95% of abnormalities detected by Pap smear being treatable with this method.



1.7.2 Collaborative Efforts

Multiple organizations have dedicated significant effort to identifying cancer risk factors and building cancer-related capacity in Africa and the region. The goal of the African Cancer Registry Network is to facilitate the establishment of cancer registries throughout Africa, encourage transfer of knowledge between existing registries, and provide support for the end uses of registry data for evidence-based cancer control planning. In many African countries, especially low-income countries, cancer care is insufficient (Sanft et al., 2023). The availability of population-based data to guide evidence-based cancer control, including the establishment of new facilities, is crucial. The African Cancer Registry Network works in conjunction with various funding organizations and national cancer control initiatives, which are also focused on capacity-building and further research in the area of cancer and NCD epidemiology. There is potential for greater coordination of these organizations to avoid duplication of effort and to leverage expertise and donor money (Romani et al., 2015).
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1.8 Conclusion

This chapter provides a concise review of what we know and do not know about the epidemiology of cancers in Africa. It illustrates the wide variation in types and rates of cancers across the continent and sheds light on how the burden of cancer will change as Africa experiences population growth, aging, and urbanization. It describes current organizational and treatment gaps on the continent and closes with a call for more research on cancers to better understand what causes them so that we can mitigate the increasing burden of cancer in Africa. We make the argument that cancer’s profile in Africa is unique and different from that of other continents, necessitating a different approach to studying it. The continent is undergoing demographic transitions of aging, urbanization, and growth under a parallel epidemiologic transition and rising burden of cancers. We close with a call for research that addresses the continent’s unique problems – congestion, mobility, inequality, and social capital can potentially undermine the impact of any cancer control efforts, whether through screening, treatment, or prevention. We need to better understand the cancer burden in Africa to tackle the increasing burden of cancer from East to West, from North to South. We need to understand why we face an increasing burden of the more virulent cancers, especially in women. Finally, we grapple with some of the existential questions we are left with – are we doing enough to ensure our children do not inherit the burden of fighting the most virulent cancers for which there are no known cures? In conclusion, we attempt to lay solid foundations for bringing together a community of scientists, clinicians, and cancer control program implementers to tackle the issue of understanding and solving the puzzle of all cancers in Africa.



Notes


	https://gco.iarc.fr/ Return to text.⏎

	https://gco.iarc.who.int/ Return to text.⏎
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