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The rise of artificial intelligence (Al) stands out as a revolution-
ary technological force, surpassing the transformative impact ob-
served during the transition to web and mobile technologies [1,2].
Advances in technology present opportunities for enhancing scien-
tific discovery, accelerating human progress, and improving quality
of life. Al, a broad term covering machine and deep learning algo-
rithms emulating human intelligence, has led to the development
of various algorithms aiding tasks in public health, from workflow
optimization to diagnostics and forecasting. The media has been
captivated by the application of Al in health care, especially af-
ter the introduction of large language models such as generative
pre-trained transformer in late 2022 [3,4]. Al drives technologies,
such as Open Al's Chat generative pre-trained Transformer for nat-
ural language processing, have dramatically enhanced the quality
of documents, including grant proposals and manuscripts, devel-
oped by African scientists communicating in European languages.

Emerging Al tools, such as GPT4 and Generative Al, driven by
generative modeling, can dramatically improve the supply chain
management for health care interventions, analysis of big data, ac-
curacy of human actions, and learn from public health outcomes,
such as access to healthcare, infection rates, morbidity, and mor-
tality [5]. Generative Al is now used by millions worldwide, en-
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abling scientists to tackle more complex questions, use new tools
for improved data analysis, and unravel protein structures [5].
The vast potential of Al extends to enhancing health care and
medicine delivery, aiding countries in achieving universal health
coverage as proposed by the World Health Organization (WHO) [6].
Al will accelerate advancements in diagnosis, clinical care, health
research, drug development, and the implementation of various
public health interventions, such as disease surveillance, outbreak
response, and health systems management [3]. In this regard, the
New England Journal of Medicine (NEJM) launched NEJM Al in De-
cember 2023, a new monthly journal from NEJM Group, that ex-
plores the cutting-edge applications of Al and machine learning in
clinical medicine [7].

In Africa, Al holds the potential to drive pioneering innovations
in public health, significantly boosting knowledge, learning, cre-
ativity, and productivity in low-resource settings [6,8]. In recent
years, Al has optimized and accelerated several innovations in dif-
ferent aspects of health care across Africa [8]. In Kenya, a mobile-
optimized Al system has been developed for gestational age and
fetal malpresentation assessment [9]. The gestational age model
is comparable to the clinical standard and the fetal malpresenta-
tion model has high sensitivity and specificity across operators and
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devices. In Nigeria, OnTime Consortium—an innovative collabora-
tion that brings together researchers, policymakers, and big tech
company to proffer solutions to the challenges faced by expectant
mothers and their caregivers—has collaborated with Google in the
development of an Al tool to assess geographic access to emer-
gency obstetric care using its Directions API [10]. The aim of the
obstetric care project is to identify limited access areas and en-
hance maternal health by informing decision-makers and public
health stakeholders. The Rwanda Innovation Fund, in partnership
with Viebeg Technologies, a Health Tech company backed by ven-
ture capital, is leveraging Al to enhance health care accessibility in
Rwanda [11]. By facilitating real-time procurement of medical sup-
plies, the initiative ensures health care facilities maintain accurate
inventory levels, connecting providers directly with manufacturers.
This innovative approach, funded, in part, by the African Develop-
ment Bank, eliminates intermediaries, leading to cost savings of up
to 40%. Viebeg Technologies is now extending its reach to other re-
gions in East Africa, aiming to serve over 500 facilities and plan-
ning further expansion across the continent [11]. The prevention
and control of infectious diseases is an important part of health
systems in Africa. Addressing the public health challenge of antimi-
crobial resistance (AMR) in Africa requires extensive optimization
of antimicrobial use and broader infection care. This optimization
can be facilitated by thoughtfully designed Al models. A frame-
work for the adaptive implementation and maintenance of such Al
models has been created to enhance antimicrobial use and infec-
tion care as a learning system [12]. The implementation of AMR-
targeted Al models should address factors such as AMR problem
identification, legal and regulatory aspects, organizational support,
and data processing [12].

In the area of diagnostics, numerous high-quality data sources
are required to enhance machine learning algorithms for accu-
rate diagnosis using tools such as ultrasound, magnetic reso-
nance imaging, mammography, genomics, and computed tomogra-
phy scan. Deep learning algorithms are used in rural South Africa
to enhance the proficiency of health workers in diagnosing HIV
through lateral flow tests [8,13]. A recent systematic review of
the use of Al in disease diagnosis demonstrated favorable predic-
tion rates based on accuracy, sensitivity, specificity, the area under
curve precision, recall, and F1-score for different diagnostic meth-
ods [14]. In West Africa, where the number of pathologists per mil-
lion people is less than 10, health facilities could benefit from Al
in Cervical Cancer Screening and Diagnosis [15]. In Lesotho, where
access to expert echocardiography is limited, focused echocardio-
graphy, combined with Al-supported analysis, has been shown to
improve diagnosis and monitoring of heart function based on left
ventricular hypertrophy [16].

The WHO Regional Office for Africa recognizes the significant
potential of Al to revolutionize health care outcomes by enhanc-
ing access and strengthening health systems on the continent [17].
WHO Regional Office for Africa emphasizes the need for Africa to
prepare for this inevitable transformation and showcases various
Al technological innovations developed, deployed, and actively uti-
lized to strengthen health systems throughout the African region
on its website [17]. Africa Centers for Disease Control and Pre-
vention, through its Digital Transformation Strategy, will support
member states in harnessing the potential of Al to leapfrog some
of the barriers affecting health care and public health. Utilizing
its Digital Transformation Strategy, Africa Centers for Disease Con-
trol and Prevention aims to assist member states in leveraging the
power of Al to overcome obstacles in health care and public health,
facilitating significant advancements [18].

Although we recognize the potential of Al for health care in
Africa, introducing the emerging Al health care initiatives in Africa
poses challenges, including inadequate infrastructure, as well as
understanding, trust, and acceptance of such applications [19].

International Journal of Infectious Diseases 143 (2024) 107011

Many regions lack the necessary electricity supply and internet
access for the reliable implementation of large-scale Al projects.
Moreover, access to high-quality locally generated data sets is re-
quired to improve on the available tools; however, most data sets
are stored outside Africa, which limits their use in tackling health
care issues specific for African people. Although Africa holds the
highest genetic diversity of any continent, less than 2% of analyzed
human genomes have focused on African individuals, even though
Africa is the birthplace of humanity [20]. The use of Al in analyzing
genomes from non-European people and detecting diseases [20,21]
is constrained because 95% of the available data are from European
genomes.

There have also been recent advances in the application of
Al in basic health and biological sciences and partnership build-
ing to ensure resource limited countries in Africa benefit from
the new platforms. DeepMind’s Al system, AlphaFold [22,23], ac-
curately predicts the three-dimensional structure of proteins from
their amino acid sequences matching the precision of experimen-
tal models. Through a collaboration with European Molecular Biol-
ogy Laboratory’s European Bioinformatics Institute, the AlphaFold
database has been established to offer free access to the global
scientific community to three-dimensional protein structure pre-
dictions [22]. The latest database release has over 200 million en-
tries that are available through individual downloads for the hu-
man proteome and for the proteomes of 47 other key organisms
important in research and global health [24,25]. AlphaFold has re-
cently been used by researchers to pinpoint hundreds of thou-
sands of potential novel drug candidates at the molecular level
[26]. This suggests that AlphaFold predictions, which are easily ac-
cessible, can be as valuable for drug discovery as experimentally
determined protein structures, a process that often spans months
or even years.

Emerging Al models can run on-device, without internet con-
nectivity, and provide feedback scores to assist in upleveling
the capabilities of middle-level technicians and operators in low-
resource settings. Using Al technology, the Three Million African
Genomes project is actively working to sequence the genomes of
three million individuals in Africa [20]. This initiative has already
unveiled previously unknown genetic variations within ethnolin-
guistic groups across the continent [20]. Al is being applied to the
study of genomic sequences of viruses harbored in animals and
will enable predicting their ability to potentially jump from their
animal hosts into humans. As climate change alters and human
populations are displaced into forests by conflicts and hunger, Al
could serve to detect emergence of new zoonotic diseases and its
integration into public health services will bolster rapid surveil-
lance data sharing real-time before they start spilling over into hu-
mans [27].

Al language models, such as Chat generative pre-trained Trans-
former, hold potential for global health care; however, addressing
language bias in Africa is a significant challenge. It is crucial to en-
sure robust training of these technologies, making them sensitive
to diverse languages and cultures. Further research into Al's role
in health care, especially in regions with limited resources, is war-
ranted. Moreover, the substantial potential of integrating Al sys-
tems into health care requires a reassessment of ethical and legal
frameworks [28]. The use of Al in health care in Africa and else-
where in the world should be accompanied by oversight to address
malfunctions, biases, or ethical breaches [6]. The key challenge lies
in adapting traditional, cultural, and ethical liability concepts to the
innovative and unpredictable nature of Al or exploring alternative
approaches, such as reconciliation [29].

As we continue to embrace Al and its applications in health
care in Africa, continued discussions, collaborations, and research
are needed to navigate these complexities to find solutions that
balance progress with protection.
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