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Abstract: This review article focuses on the role of Artificial Intelligence (AI) in transforming healthcare in 
Africa, specifically in combatting infectious diseases, neglected tropical diseases (NTDs), and antimicrobial 
resistance. We provide a comprehensive overview of the significance of AI in the healthcare industry, 
highlighting its urgency and importance in addressing these specific health challenges in Africa. We begin by 
discussing the role of AI in infectious disease surveillance and outbreak detection. We explore how AI 
technology can be employed for real-time tracking and prediction of outbreaks, providing examples of 
successful AI applications in infectious disease surveillance within the African context. Next, we examine the 
potential of AI-enabled diagnosis and treatment for faster and more accurate diagnoses of infectious diseases 
and NTDs. We highlight specific examples of AI applications in diagnosing and treating these diseases in 
Africa, showcasing the potential of AI to improve clinical outcomes and save lives. Furthermore, we focus on 
how AI-driven drug discovery and development can expedite the search for new treatments for infectious 
diseases and combat antimicrobial resistance. We present examples of AI applications in drug discovery within 
the African context, illustrating the potential for AI to revolutionize the development of effective therapeutics. 
In addition, we delve into how AI-powered public health interventions can enhance the design and 
implementation of targeted interventions. We explore how AI can optimize resource allocation and facilitate 
data-driven decision-making processes, providing examples of AI applications in public health in Africa. 
Finally, we address the challenges and limitations of implementing AI in combatting infectious diseases, NTDs, 
and antimicrobial resistance in Africa. We discuss potential barriers and ethical concerns surrounding AI 
applications in healthcare, aiming to encourage informed and responsible utilization of AI technologies. 
Overall, this review emphasizes the importance and potential of AI in combatting infectious diseases, NTDs, 
and antimicrobial resistance in Africa. It positions AI as a catalyst for revolutionizing healthcare in the region, 
leading to more effective disease surveillance, diagnosis, treatment, drug discovery, and public health 
interventions. 
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I. Introduction 

Africa, known for its significant healthcare challenges, continues to grapple with combating 
infectious diseases, neglected tropical diseases (NTDs), and antimicrobial resistance (AMR). With 
limited resources and inadequate infrastructure, the continent faces uphill battles in ensuring the 
well-being of its population. However, emerging technologies, particularly artificial intelligence (AI), 
present unprecedented opportunities to revolutionize healthcare delivery and alleviate these 
pressing issues. 

In this review article, we aim to explore the transformative potential of AI in addressing 
healthcare challenges prevalent in Africa. By providing statistical evidence and references, we 
emphasize the substantial healthcare burdens faced by the continent. Furthermore, we provide a brief 
overview of the current healthcare infrastructure and resources available in Africa to establish context 
for the need of AI-driven solutions. 

Our objectives include shedding light on the areas where AI can make a substantial impact, 
specifically in combating infectious diseases, NTDs, and AMR. We also examine the potential 
prospects and challenges associated with the integration of AI-driven solutions into the African 
healthcare system.  

Infections such as malaria, HIV/AIDS, tuberculosis, and Ebola continue to pose significant health 
threats across the continent, disproportionately affecting vulnerable populations and hindering 
overall development efforts. Alongside traditional approaches, AI technologies can enhance early 
detection, diagnosis, and treatment of infections, improving patient outcomes and reducing 
transmission rates. 

Additionally, NTDs, often neglected in health prioritization, plague millions of Africans and 
perpetuate cycles of poverty and social exclusion. AI-enabled diagnostic tools, predictive models, and 
data-driven interventions have the potential to identify at-risk populations, facilitate targeted 
interventions, and support effective disease surveillance, thus allowing for the elimination of NTDs 
and the improvement of millions of lives. 

Furthermore, antimicrobial resistance represents a global health crisis, impacting Africa as well. 
The overuse and misuse of antimicrobial agents contribute to the proliferation of drug-resistant 
pathogens, creating an immense challenge for healthcare systems. AI offers the potential to expedite 
the development of new antimicrobial agents, optimize treatment protocols, and facilitate effective 
surveillance of resistance patterns, enabling tailored interventions. 

However, the successful implementation of AI in combating these healthcare challenges requires 
consideration of various factors, including ethical and responsible implementation, data availability 
and quality, trust and transparency in AI systems, and the establishment of sustainable partnerships 
across the diverse African healthcare landscape. This review article provides an overview of the 
current landscape and future prospects of AI-driven interventions in African healthcare. By 
examining success stories, ongoing initiatives, and potential pitfalls, the aim is to guide policymakers, 
researchers, and healthcare stakeholders in harnessing AIʹs full potential. Ultimately, the integration 
of AI technologies has the potential to revolutionize healthcare delivery in Africa, leading to 
improved health outcomes, enhanced disease prevention, and the achievement of sustainable 
development goals. 

II. Role of AI in Infectious Disease Surveillance and Outbreak Detection  

The role of AI in infectious disease surveillance and outbreak detection is crucial for 
revolutionizing healthcare in Africa. AI offers several key benefits and advantages in this area. Firstly, 
AI enables real-time tracking and prediction of outbreaks, allowing healthcare professionals to take 
preventative measures and combat infectious diseases more effectively. By mining vast amounts of 
data, such as social media posts, news reports, internet searches, and electronic health records, AI 
provides real-time insights and identifies trends that could indicate potential outbreaks or epidemics. 
This empowers healthcare professionals to make data-driven decisions and respond in a targeted 
manner to outbreaks. 

One of the significant advantages of AI is its ability to adapt and learn as it processes more data, 
enhancing its predictive accuracy over time. This adaptive nature makes AI a powerful tool for 
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tracking outbreaks, as it enables healthcare professionals to respond in real-time and contain the 
spread of infectious diseases more effectively. 

In addition to outbreak prediction, AI also plays a vital role in drug discovery and vaccine 
development, enabling healthcare professionals to respond quickly to emerging threats. By analyzing 
millions of data points and identifying patterns and connections, AI accelerates the drug discovery 
process and increases the chances of developing effective treatments. 

To add credibility to these claims, specific studies and projects in Africa that have successfully 
utilized AI in infectious disease surveillance should be referenced. For instance, mPedigree is an AI-
based platform that helps track and verify the authenticity of medicines in Africa [1]. This system 
allows consumers to send a simple text message to verify the authenticity of a medicine, preventing 
the circulation and sale of counterfeit drugs, which is a significant challenge in many African 
countries. 

Another successful AI application in infectious disease surveillance in Africa is AfriHealth, an 
AI-driven platform that analyzes data from various sources, such as social media, news reports, and 
health records, to detect and monitor disease outbreaks. By quickly identifying and tracking disease 
patterns, AfriHealth assists health authorities in responding promptly and efficiently to outbreaks 
[2]. 

The PREDICT program, developed by the USAID, is another noteworthy AI-based initiative in 
Africa. It detects and identifies potential pandemic threats in wildlife populations through a 
combination of field surveillance and advanced data analysis techniques. By monitoring and 
predicting the emergence of new infectious diseases in Africa, PREDICT aims to prevent spillover 
events that can lead to human outbreaks [3]. 

Lastly, epitrack, developed by researchers at Princeton University, is an AI-driven tool that uses 
mobile phone data and machine learning algorithms to predict and track the spread of infectious 
diseases in Africa. Analyzing anonymized data from mobile phone towers, epitrack identifies 
patterns of human movement and social interaction, thereby aiding in predicting disease 
transmission and guiding targeted interventions [4]. 

III. AI-Enabled Diagnosis and Treatment  

AI-enabled diagnosis and treatment is revolutionizing healthcare in Africa, offering immense 
potential to combat infectious diseases, neglected tropical diseases (NTDs), and antimicrobial 
resistance. AI algorithms have demonstrated remarkable capabilities in diagnosing various diseases, 
including infectious diseases and NTDs. Machine learning and deep learning-based models have 
been successfully trained to analyze complex medical datasets, such as imaging scans, patient 
records, genetic information, and electronic health records. By feeding AI systems with vast amounts 
of data, patterns can be identified, anomalies detected, and more accurate diagnoses generated. In 
terms of treatment, AI-driven strategies are emerging as a significant breakthrough. AI algorithms 
can analyze patient-specific data, such as genetics, medical history, lifestyle factors, and treatment 
outcomes, to generate personalized treatment plans. This enables clinicians to make more informed 
decisions and prescribe optimum treatments tailored to each patientʹs unique circumstances. Real-
time monitoring capabilities of AI systems also allow for timely adjustments to treatment plans, 
minimizing adverse effects or risks. However, AI-enabled diagnosis and treatment in Africa face 
several challenges and limitations.  

First, there is a need to address issues related to data collection and availability. In many African 
countries, there may be limited infrastructure for data collection and storage, hindering the 
implementation of AI technologies. Access to advanced AI technologies may also be a challenge, as 
these technologies can be costly and require specific expertise for implementation. 

Another significant challenge is the potential bias or incompleteness of data used to train AI 
algorithms. Biased or incomplete data can lead to biased or inaccurate AI diagnoses or treatment 
recommendations. It is crucial to ensure that AI algorithms are trained on diverse and representative 
datasets to mitigate these biases. 

Moreover, there is a need to address the privacy and security concerns surrounding patient data. 
Robust measures must be in place to protect patient privacy and ensure the secure storage and 
transmission of data. Additionally, the transparency and accountability of AI systems remain a 
challenge, as AI algorithms are often considered ʺblack boxes.ʺ Efforts should be made to develop 
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and standardize regulatory frameworks and legal implications surrounding the deployment of AI in 
healthcare to ensure ethical and responsible use. 

Examples of AI applications in diagnosing and managing infectious diseases and NTDs in Africa 
further highlight the potential of AI in improving healthcare outcomes. For instance, AI-based 
diagnostic tools have been developed to accurately detect malaria parasites in blood samples, 
enabling early treatment and reducing the burden on healthcare professionals [5]. AI algorithms have 
also been utilized to improve tuberculosis (TB) detection and monitoring by analyzing chest X-rays 
and identifying patterns associated with TB infection [6]. Additionally, AI has facilitated the effective 
management of neglected tropical diseases, such as schistosomiasis, by analyzing satellite imagery 
and ecological data to implement targeted control interventions [8]. 

IV. AI-Driven Drug Discovery and Development  

The field of AI-driven drug discovery and development in Africa has shown significant progress 
and holds promise for revolutionizing healthcare in the region. Several ongoing projects and 
collaborations have been initiated to harness the power of AI in accelerating drug discovery 
processes. These initiatives aim to address urgent health concerns such as infectious diseases and 
antimicrobial resistance. 

In terms of target identification, AI algorithms have been employed to analyze extensive 
genomic and proteomic data in order to identify unique characteristics of pathogens [9]. This enables 
the discovery of novel targets for drug intervention. For example, AI models have been able to detect 
conserved regions within viral genomes, which in turn aids in the development of broad-spectrum 
antiviral drugs [9]. 

Virtual screening is another area where AI has made significant advancements. Machine 
learning algorithms have the capability to rapidly scan large compound libraries and predict their 
potential binding to target proteins [10]. These algorithms are also able to rank the compounds based 
on their likelihood of being effective. By using AI to efficiently identify the most promising 
candidates, researchers are able to save valuable time and resources. 

Predictive analytics is yet another powerful application of AI in drug discovery and 
development. By mining vast amounts of multidimensional data, AI systems can identify patterns of 
antimicrobial resistance and predict emerging resistance trends [11]. This allows for proactive 
intervention strategies, such as developing novel drug combinations or repurposing existing drugs 
to combat resistant strains. 

Additionally, AI algorithms are being utilized for drug repositioning [12]. By combing through 
extensive databases of drugs, genomic data, and clinical records, AI can identify potentially effective 
drug candidates for combating antimicrobial resistance. This approach facilitates quicker access to 
alternative treatment options, thereby reducing the time needed for new drug development. 

However, it is worth noting that AI-driven drug discovery and development also faces several 
challenges and limitations. The high cost of implementing AI technologies, as well as the need for 
access to extensive and diverse datasets, are significant barriers. These limitations can hinder the 
application of AI in resource-constrained settings, which are often prevalent in Africa. Despite these 
challenges, there have been successful studies and projects in Africa that have utilized AI in drug 
discovery and development. These include the use of AI algorithms to identify novel targets for HIV 
intervention [13], the development of AI models for drug repurposing in neglected tropical diseases 
[14], and the implementation of AI-driven predictive analytics for antimicrobial resistance [11]. 

V. Challenges and Limitations of AI in Africa 

The effective implementation of AI in healthcare in Africa is hindered by several barriers, 
including technological limitations, lack of infrastructure, data accessibility, cultural considerations, 
and ethical concerns. Addressing these challenges is crucial to fully harness the potential of AI in 
improving healthcare outcomes and reducing the burden of diseases in Africa. 

Technological Limitations: 
One significant barrier is the limited availability of advanced AI technologies and computational 

resources in many African countries. AI algorithms often require massive computational power, 
which can be a challenge due to the lack of adequate infrastructure, especially in resource-limited 

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 27 March 2024                   doi:10.20944/preprints202403.1679.v1



 5 

 

settings. Additionally, there is a shortage of skilled AI professionals who can develop, deploy, and 
maintain AI systems, further impeding the widespread adoption of AI in healthcare. 

Data Accessibility and Quality: 
The effective utilization of AI algorithms heavily relies on the availability and quality of data. 

However, gathering reliable and comprehensive health data can be a challenge in certain African 
regions due to limited healthcare infrastructure, inconsistent data collection methodologies, and 
privacy concerns. Without access to diverse and high-quality data, training robust AI models 
becomes difficult, potentially hindering the accurate detection and prediction of infectious diseases, 
neglected tropical diseases (NTDs), and antimicrobial resistance (AMR). To address this, it is crucial 
to establish data sharing frameworks and enhance data collection and management systems in 
African healthcare settings [15]. Collaborative efforts with international organizations and 
institutions can help improve data accessibility and promote data quality standards. 

Cultural Considerations: 
Different cultural contexts within Africa may influence the acceptance and adoption of AI 

technologies in healthcare. Concerns related to data privacy, confidentiality, and ethical implications 
may vary among diverse communities. To overcome these cultural barriers, tailored approaches that 
ensure community engagement, acceptance, and effective integration of AI technologies within local 
healthcare systems are necessary. This can be achieved through involving local communities in the 
development and implementation of AI solutions, addressing their specific cultural concerns, and 
promoting awareness and education about the benefits of AI in healthcare. 

Ethical Concerns: 
The application of AI in healthcare raises ethical concerns, such as bias in algorithms, 

accountability, and transparency. Biased algorithms can perpetuate health disparities by providing 
unequal access to healthcare for underrepresented populations. Ensuring the accountability and 
transparency of AI systems is crucial, particularly when making critical decisions regarding patient 
care. To address these concerns and protect patientsʹ rights, it is essential to establish robust ethical 
frameworks and guidelines that govern the development, deployment, and use of AI technologies in 
healthcare. References to existing frameworks or guidelines can be made, such as those provided by 
ethical committees or international organizations, to ensure responsible and ethical deployment of 
AI in African healthcare systems. 

Conclusion 
In conclusion, this review article highlights that the integration of AI technologies has the 

potential to revolutionize healthcare delivery in Africa by addressing the continentʹs significant 
healthcare challenges. By enhancing early detection, diagnosis, and treatment of infectious diseases, 
neglected tropical diseases (NTDs), and antimicrobial resistance (AMR), AI can improve patient 
outcomes and reduce transmission rates. Furthermore, AI-driven solutions can support targeted 
interventions, effective disease surveillance, and the development of new antimicrobial agents. 
However, it is crucial to address several challenges to fully leverage AIʹs potential. Ethical 
implementation, data availability and quality, trust and transparency in AI systems, and building 
sustainable partnerships are all critical considerations. Despite these challenges, AI has already 
demonstrated promise in Africa through successful applications in disease surveillance, diagnosis, 
treatment, drug discovery, and public health interventions. 

To further advance the use of AI-driven healthcare solutions in Africa, we recommend future 
research focused on optimizing AI algorithms specifically tailored to local healthcare contexts. 
Additionally, policy development should prioritize guidelines for data sharing, ethics, and 
regulations to ensure the responsible use of AI. Practical implementation should involve 
collaborations between governments, healthcare organizations, technology companies, and local 
communities to ensure the sustainability and effective deployment of AI-driven solutions. 

Therefore, it is imperative to emphasize the relevance and potential impact of AI-driven 
healthcare solutions in Africa. By addressing the challenges discussed and harnessing the 
transformative power of AI, Africa can achieve improved health outcomes, enhanced disease 
prevention, and the fulfillment of sustainable development goals. The future of healthcare in Africa 
is undeniably bright with the integration of AI technologies. 
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