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Graphical Abstract 

 
Abstract 
Precision medicine is a transformative approach in modern healthcare that tailors medical treatments 

based on an individual’s genetic profile, environmental factors, and lifestyle choices. This article em-
phasizes the urgent need for adopting precision medicine in Africa to enhance care and improve patient 
outcomes. Despite its benefits in the Western world, the implementation of precision medicine in many 
developing African countries is hindered by inadequate comprehensive data, insufficient Pan-African 
partnerships, and a shortage of skilled healthcare professionals. To address these challenges, the article 
advocates for robust healthcare infrastructure, systematic data collection, sustainable financing, and 
strengthened political commitment. Successfully integrating precision medicine in Africa is essential 
for healthcare professionals, patients, and families, as it fosters a more holistic and individualized ap-
proach to patient management, ultimately leading to improved healthcare outcomes across the conti-
nent. 
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Purpose, Rationale, and Limitations 
This review evaluates the current state of pre-

cision medicine in Africa, identifies systemic 
challenges, and outlines actionable strategies to 
accelerate its adoption. Precision medicine of-
fers the potential to address Africa’s dual bur-
den of infectious and non-communicable dis-
eases. However, its implementation faces chal-
lenges such as inadequate genomic data, infra-
structural deficits, and socio-ethical complexi-
ties. This analysis is limited by the availability 
of peer-reviewed studies on precision medicine 
initiatives in Africa, uneven representation of 
regional data, and evolving regulatory land-
scapes. Systemic issues like poverty and politi-
cal instability complicate scalable solutions. 

Introduction 
The concept that individualized health care 

based on the unique characteristics of each pa-
tient can enhance health outcomes has been pre-
sent for centuries. It continues to be a founda-
tional element of modern medical practice. In 
the latter part of the 20th century, healthcare 
professionals, particularly physicians and bio-
statisticians, began to acknowledge the signifi-
cance of the diversity among patients when as-
sessing treatment modalities. As a result, the 
importance of tailored treatment through data 
aggregation became apparent¹. Precision medi-
cine, which customizes therapeutic choices 
based on individual genetic, environmental, and 
lifestyle differences, marks a notable departure 
from the conventional approach in healthcare. ¹ 
Africa, with its myriad health issues and low 
healthcare indices, greatly benefits from this in-
novative approach. 

Precision medicine, also known as personal-
ized or individualized medicine, is an advanced 
approach that informs medical decisions by uti-
lizing information regarding an individual’s 
lifestyle, surroundings, and genetic composi-
tion. The objective is to offer a more precise 
strategy for preventing illnesses, diagnosing 
conditions, and administering treatments². 

In contrast to other regions globally, Africa is 
still behind in healthcare provision, with most 
countries struggling to meet the basic require-
ments for standard healthcare services³. While 
precision medicine has the potential to enhance 
healthcare in Africa, the absence of data, in-
cluding comprehensive population statistics, 

the prevalence of specific diseases within dis-
tinct populations and geographical areas, inad-
equate genomic data analysis, and a shortage of 
clinical research infrastructure, all stemming 
from issues such as deficient governance, insuf-
ficient integrated services, a lack of human re-
sources, inadequate funding, general govern-
mental neglect, and other related factors, pre-
sent considerable obstacles to the implementa-
tion of precision medicine in Africa³. Conse-
quently, innovative strategies and reforms must 
be pursued to address and overcome these chal-
lenges. 

Extensive research highlights the transforma-
tive capacity of precision health in reforming 
the healthcare landscape in Africa. A particular 
study emphasizes the imperative of augmenting 
the representation of racial minorities, particu-
larly African Americans, within precision med-
icine initiatives as a means to mitigate health 
disparities.¹ It calls for proactive efforts to in-
volve African Americans in research. 

A subsequent review scrutinizes the imple-
mentation of precision health in pediatric care, 
elucidating the unique challenges presented by 
physiological and socio-biological factors spe-
cific to childhood.² To ensure efficacy, the re-
view suggests the establishment of international 
data-sharing networks, adherence to standard-
ized guidelines, and robust stakeholder back-
ing. 

An expansive survey of precision medicine 
publications indicates a burgeoning interest in 
the domain, with a pronounced tilt toward spe-
cialized medical journals discussing treatments 
and genetic aspects. However, few address the 
socio-environmental determinants and health 
disparities.³ The article posits that expanding 
precision medicine’s scope to factor in these el-
ements could have a more inclusive impact. 

Precision medicine emerges as quite benefi-
cial in the area of cardiovascular diseases. A de-
tailed analysis elaborates on how genomic, 
transcriptomic, and proteomic data can facili-
tate treatment strategies, ensuring timely diag-
nosis and minimizing adverse effects. 

Yet, counter-arguments exist. A study involv-
ing African Americans revealed their apprehen-
sions surrounding the efficacy of healthcare 
systems, socio-economic hindrances, and po-
tential biases, even while acknowledging preci-
sion medicine’s potential benefits.⁵ Further 
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concerns include the self-assessed inadequacy 
of the primary care workforce to deliver genetic 
services, issues surrounding the lack of over-
sight of genetic testing, and concerns about pri-
vacy and discrimination. 4,5 

The ethics of precision medicine, as seen 
through research, emphasize the concerns both 
patients and practitioners have regarding data 
privacy, financial implications, discrimination 
risks, and the evolving doctor-patient dynamic.⁶ 

These studies shed light on precision health’s 
promise and its accompanying challenges in 
Africa. Addressing impediments like inade-
quate participation, accessibility to genetic 
screening, healthcare inequalities, and ethical 
dilemmas is pivotal for fully harnessing its po-
tential. 

Discussion 
Current state and influencing factors 
Precision medicine in Africa is enamored by 

both potential and challenges. On one hand, 
there are promising initiatives and a growing 
recognition of the need for healthcare solutions. 
Several countries are beginning to engage in ge-
nomic research and biobanking efforts, such as 
the African Partnership for Chronic Disease 
Research and the H3Africa initiative, which 
aims to enhance genomic research capacity 
across the continent. 

Nevertheless, genomic data availability re-
mains constrained due to infrastructural limita-
tions, regulatory challenges, and the distinct ge-
netic diversity of African populations, which 
often diverges from the predominantly Euro-
pean or Asian-focused genomic databases.5,7 
The Human Genome Project (1990–2003) re-
mains one of humanity’s greatest achieve-
ments. It unlocked new frontiers in disease pre-
diction, epidemiology, drug modeling, and pre-
ventive medicine and accelerated our under-
standing of rare diseases, precision medicine, 
and targeted therapy. However, Africa is 
grossly underrepresented in genomic data, with 
the second largest continental population in the 
world (17%) and the largest repository of ge-
netic diversity6, with most gene datasets com-
ing from European and Asian populations7. Af-
rica’s conundrum is glaring and multifaceted. 
Its rich genetic diversity is currently un-
derrepresented in genomic databases, which 
lean heavily towards European ancestries, 

thereby diminishing the relevance of many pre-
cision medicine tools for Africans.⁷ Moreover, 
the continent grapples with infrastructural limi-
tations, making wide-scale genetic analyses and 
tailored treatments a pipe dream, and the finan-
cial burden of precision medicine further exac-
erbates the constraints on its already limited 
healthcare resources. Compounding these tech-
nical and economic challenges is a notable 
knowledge gap and apparent disinterest among 
healthcare professionals and the general public 
about the nuances of precision medicine, which 
could stall its widespread acceptance.⁸ 

Another concerning challenge is the research 
naivete among health professionals: many 
health professionals cite time constraints, work-
load, limited research funding, and a lack of 
knowledge as barriers to conducting research in 
cancer health services.⁸ Notably, gaps in re-
search knowledge include quantitative anal-
yses, gaining funds, using qualitative and quan-
titative research methods, and formulating a re-
search proposal. ⁸ 

Furthermore, Africa’s diverse cultural and 
ethical build may pose barriers to smooth ge-
nomic data collection, and the absence of uni-
fied regulatory frameworks in many countries 
intensifies the complexities surrounding data 
management and governance.⁹ Only about 3% 
of African genomic data was used in genome-
wide association studies in 2019, falling to as 
low as 1.1% in 20218. Even worse, less than 2% 
of the sequence data generated during the 
COVID-19 pandemic was from Africa, and 
51% was generated from just three countries 
(Kenya, Nigeria, and South Africa)9. Further-
more, a study conducted by Choudhury et al. 
found three million novel gene variants in 
newly sampled ethnolinguistic groups from 
Botswana and Mali that had not been previ-
ously seen in any African or worldwide popu-
lations.10  

Multiple reasons for this gap in African ge-
nomic research include a lack of necessary in-
frastructure and poor funding. Establishing any 
genomic project requires a significant invest-
ment in infrastructure for secure data collection, 
storage, management, and computation. The 
H3Africa program, the foremost center for the 
collation of African genomic data, requires a 
stable electricity supply, generator backups, ex-
isting IT facilities, and technical human re-
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sources with data backup services in establish-
ing their data nodes, all of which are difficult to 
prove, procure, and secure in many impover-
ished interior regions.11 

Also, as most genomic research is sponsored 
by foreign organizations, funds from interna-
tional sponsors are often delayed due to coun-
try-specific legal and regulatory control policy 
restraints. Ultimately, research contracts with 
staff and local facilities are delayed, site opera-
tions, recruitment targets, and study timelines 
are negatively impacted, and research staff may 
move on to other projects.12  

With a large percentage of the African public 
still on Maslow’s first hierarchy of needs and 
understaffed, overworked healthcare workers 
trying to plug gaps in healthcare and service de-
livery, very little attention is paid to genomic 
research. 

Obtaining informed consent for genomic re-
search is a difficult task, especially in popula-
tions with low literacy levels, as genomic terms 
are challenging to translate into local lan-
guages, requiring explanations using familiar 
terms that might not adequately convey in-
tended meanings. Also, many African commu-
nities and families make joint decisions, often 
spearheaded by a family head or patriarch. This 
questions the individuality of voluntary deci-
sions taken to be part of such studies. In addi-
tion, a lack of experience in ethical require-
ments, study training, and novel protocols leads 
to delays in the approval and implementation of 
studies, especially in large multinational pro-
grams with different requirements.  

Prospect: research in focus 
Globally, there is an ongoing revolution in 

healthcare delivery given to individuals, focus-
ing on personalized medicine, which uses indi-
vidualized information in delivering custom-
built management, prevention, diagnosis, and 
definitive treatment of patients.13 Among the 
Western populace where precision medicine 
has been well established, experimental data, 
including omics data obtained from various ge-
nomic technologies, have been the main drive 
of this individualized care. Various literature 
and academic materials on genomics and envi-
ronmental associations of diseases are availa-
ble, thus creating a great platform for data-
driven medicine. 4 However, in Africa, which is 

home to the most genetically diverse popula-
tions globally, there is a paucity of data and 
negligible research based on the African popu-
lace, with about 10% of the data coming from 
the African population.14,15 Healthcare delivery 
in Africa can only fully embrace personalized 
care (precision medicine) if more data from the 
indigenous populace is available. There is an 
urgent need for research and local data from Af-
rica to be able to deliver more accurate care.4 
Initiatives like The Human Hereditary and 
Health in Africa (H3Africa), established to 
drive new research into the genetic and environ-
mental basis for human diseases of relevance to 
Africans, should be encouraged, as more of 
such would drive the evolving world of preci-
sion medicine forward faster, fostering a robust 
scientific community in Africa.15 

The international community has largely 
funded healthcare delivery in Africa; thus, col-
laboration with international organizations like 
the US National Institutes of Health and the 
UK-based Wellcome Trust, to name a few, will 
make funds available to seamlessly drive the 
long-awaited success that Africa is anticipating 
in the parlance of individualized health care de-
livery.15 

Additionally, the need for education and train-
ing of healthcare providers cannot be overem-
phasized. H3Africa, through the H3ABioNet, is 
actively involved, which is laudable. More of 
this is needed to further strengthen the 
knowledge of healthcare professionals on this 
evolving healthcare delivery that has come to 
stay.16 

The success of precision medicine largely de-
pends on collecting and analyzing a vast 
amount of genetic and clinical data17. Data shar-
ing and analysis in research and healthcare, 
even though crucial to ground-breaking discov-
eries, are bristling with controversy.17 Numer-
ous gaps have been identified in data sharing in 
research that contribute to a significant bottle-
neck in data collection, part of which is a lack 
of a well-defined data framework. This in-
creases the risk of privacy violations and 
breaches of data. For precision medicine in Af-
rica to thrive, there is a compelling need for Af-
rica to develop a robust ethical and regulatory 
framework that protects patient privacy through 
collaborative efforts from healthcare organiza-
tions, policymakers, and technology experts.17 
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While precision medicine holds immense 
promise for improved healthcare globally, Af-
rica faces unique challenges in its implementa-
tion; thus, existing precision healthcare options 
are limited. One of the reasons adduced for this 
is the heterogeneity of the African genetic 
make-up and the large size of the population.18 

So what’s the way forward? What needs to be 
put in place? A multipronged strategy is essen-
tial to navigate the intricate challenges of im-
plementing precision medicine in Africa. Prior-
itizing Indigenous research that streams into 
Africa’s unique genetic markers can pave the 
way for region-specific therapeutic solutions, 
ensuring that interventions are both relevant 
and effective. Several initiatives are underway 
on the continent. The EU-Africa PerMed pro-
ject fosters collaboration between European 
and African researchers to integrate Africa into 
the global medicine landscape.13 Additionally, 
projects like the African Collaborative Centre 
for Microbiome Research focus on understand-
ing Africans’ unique gut microbiome composi-
tion, which could pave the way for nutrition and 
disease prevention strategies.19 

Feasibility and Implementation  
We may ask ourselves further: are these solu-

tions feasible given the African situation? Very 
well, crafting transparent, respectful, and com-
prehensive regulatory and ethical guidelines 
will not only protect individual and community 
interests but also provide a conducive environ-
ment for scientific advancements and data gov-
ernance, ensuring that precision medicine is 
ethically, culturally, and scientifically 
grounded in the African context. While these 
efforts are commendable, significant differ-
ences exist compared to developed nations. In-
frastructure limitations and the high cost of pre-
cision medicine technologies hinder wide-
spread adoption. Addressing these challenges 
will be beneficial in ensuring equitable access 
to healthcare for all Africans. By forging local 
and international collaborative alliances, ge-
netic research and analysis infrastructure can be 
bolstered, with public-private partnerships 
emerging as a particularly promising avenue. 
Infusing precision medicine concepts into med-
ical education and facilitating ongoing training 
initiatives can bridge the prevailing knowledge 
gap among healthcare professionals and the 
public.  

Infrastructure, financing, and political will are 
what it takes to make medicine possible in Af-
rica20. Most African countries lack infrastruc-
ture, including advanced diagnostic tools and 
technologies, involving investment in health in-
frastructure and innovative funding models. Po-
litical will from the top leadership is needed to 
prioritize such practices and put supportive pol-
icies in place.17,20 This will ensure transparent 
regulatory and ethical guidelines on sharing ge-
netic information, protecting patient confiden-
tiality, and protecting from discrimination. 
Clear regulations and ethical guidelines engen-
der trust from patients and health professionals, 
which is key to adoption.⁶ Continuous training 
and education in genetic counseling, bioinfor-
matics, and genomic data interpretation are also 
necessary for healthcare professionals. Public 
awareness campaigns will also go a long way in 
educating patients on the benefits and risks of 
healthcare. In spite of many such challenges, in-
itiatives like H3Africa portray hope for 
healthcare in Africa. This has established bi-
obanks and trained African scientists in genome 
research that provides a backbone to 
healthcare.20 

Recommendations 
A strategic approach is essential to unlock the 

potential of precision medicine in Africa. First, 
strengthening healthcare infrastructure is cru-
cial, requiring investments in laboratories, diag-
nostic facilities, and IT systems, ideally through 
public-private partnerships. Second, enhancing 
data collection and sharing is necessary for gen-
erating population-specific genomic data sup-
ported by robust biobanks and policies that pro-
mote data interoperability. 

Further, capacity building through targeted 
training programs in genomics and bioinfor-
matics is vital, with collaborations between ac-
ademic institutions and ongoing professional 
development. Fourth, innovative financing so-
lutions should be pursued to sustain precision 
medicine initiatives, including public-private 
partnerships and grant funding. 

It is also extremely important not to neglect 
basic healthcare( which battles numerous con-
straints, such as endemic corruption and lack of 
political will). While precision medicine trials 
show promise and investments are pouring in to 
fuel advances, over 70% of African populations 
still hustle and contend daily with neglected 
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tropical diseases like schistosomiasis, which is 
treatable for $5 per patient, a cost that’s unaf-
fordable for the average sub-Saharan individ-
ual21. Therefore, it is ideal that there should also 
be a hybrid approach wherein a tiered imple-
mentation strategy, i.e., establishing a balance 
between basic healthcare and targeted precision 
interventions, would be carried out.21 

In sum, developing regulatory frameworks to 
address ethical, legal, and social issues in ge-
netic testing and data usage is critical for ensur-
ing responsible research conduct and safe-
guarding patient privacy. Lastly, engaging 
communities through public awareness cam-
paigns is essential to building trust and under-
standing of precision medicine’s benefits. To-
gether, these strategies can significantly ad-
vance precision medicine in Africa, improving 
healthcare outcomes. 

Conclusions 
Precision medicine is redefining healthcare delivery to individuals using genetic and clinical data 

worldwide. Since the move of individualized care in the healthcare sector globally, it has been limited 
and underrepresented in Africa due to various challenges, the chief of which is poverty and, by exten-
sion, poor governance. With its unlimited potential to enhance precise healthcare delivery in Africa, 
there is a need for collaborative efforts between leaders in Africa and the international community to 
secure funds needed to drive this evolving field of medicine, in addition to a strong political will, field-
ing policies, and a regulatory framework that ensures a seamless establishment. 
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