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Abstract

Antibiotic resistance poses a significant public health challenge in African developing countries, driven
by multifaceted factors including the overuse and misuse of antibiotics, inadequate regulation, counterfeit
medicines, poor healthcare infrastructure, and the overuse of antibiotics in agriculture. This paper explores
the key drivers of antibiotic resistance in the African context, highlighting the role of self-medication,
weak governance, and diagnostic challenges. It also examines the impact of urbanization, environmental
contamination, and human-animal interactions on the spread of resistant bacteria. To address this crisis,
the paper proposes comprehensive strategies, including strengthening policy frameworks, enhancing
antibiotic stewardship, expanding public education, improving surveillance systems, and reducing
agricultural misuse. Emphasis is placed on the need for international collaboration, sustainable financing,
and community engagement to combat resistance effectively. This paper underscores the importance of
integrating “One Health” principles and fostering innovation in diagnostics and treatments to mitigate
antibiotic resistance and protect public health in Africa.
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1. Introduction health and economies world- infectious diseases exacerbate
wide. However, the burden is the issue (World Health Orga-

Antibiotic resistance is one . . . . .
’ particularly acute in African nization [WHO], 2021; O’'Neill,

of the most pressing global developing countries, where 2016). This phenomenon occurs
health challenges, with dev- weak healthcare systems, pov- when bacteria develop mech-
astating impacts on public erty, and a high prevalence of anisms to survive antibiotics,

*Matteo Botteghi, Department of Clinical and Molecular Sciences, Experimental Pachology Research Group (Universita Politecni-
ca delle Marche, ITtaly), Medical Physics Activities Coordination Centre (Alma Mater Studiorum University of Bologna, Italy). Caterina
Martinorti, Center of Advanced Studics and Technology, Department of Innovative Technology in Medicine and I)cntlstr\ University
of Chieti, Italy. Maria Fortunato, Miulli University General Hospital, Unit of Microbiology and Clinical Pachology, ALqu’IVlVI dell
Fonti, Bari — It'\l\ Angela Linzalone, Miulli Umwrslt\ General Hospital, Unit of Infectious Discases, Acquaviva delle Fonti, Bari — It-

aly. Stefano Martinotdi, Miulli University General Hospital, Unit of Microbiology and Clinical Pathology, Acquaviva delle Fonti, Bari
e aly. Elena Toniato, Center of Advanced Studies and Technology, Department of Innovative Technology in Medicine and Dentistry,
Umvuslt} of Chieti, Italy. Corresponding author: Matteo Botteghi.

DOI: 10.36158/97912566911117 UGH] - UniCamillus Global Healch Journal 8| June 2025 57




58  Matteo Botteghi et al.

1‘end€ring treatments ineffec-
tive and leading to increased
mortality rates, prolonged
illness, and economic losses
(Ventola, 2015).

The high burden of infec-
tious diseases such as tubercu-
losis, malaria, and HIV/AIDS
drives the overuse and misuse
of antibiotics, furcher fueling
resistance (Laxminarayan et
al., 2013). Compounded by
systemic challenges such as
counterfeit drugs, inadequate
pub]ic awareness, and agri-
cultural misuse, antibiotic re-
sistance poses a severe threat
to health security in Africa.
This papcr examines the driv-
ers, impacts, and strategies to
mitigate antibiotic resistance
in African developing coun-

tries.

2. Key Drivers of Antibiotic
Resistance in Africa

2.1. Overuse and Misuse of
Antibiotics

The widespread overuse and
misuse of antibiotics remain
among the most critical drivers
of antibiotic resistance in Afri-
ca. Factors contributing to this
issue include self-medication,
over-the-counter antibiotic
sales, and overprescription in
healthcare seceings.

Self-Medication and Over-
the-Counter Sales

In many African countries,
weak regulatory frameworks
allow the sale of antibiot-
ics without prescriptions.
Studies in Nigeria and Gha-
na reveal that antibiotics
are often purchased from
informal markets or phar-
macies, with no oversight
from qualified healthcare
providers (Okeke et al.,
2005; Bebell & Muiru, 2014).
Individuals commonly use
antibiotics for viral infec-
tions, such as colds or flu,
for which these drugs are
ineffective, inadvertently
fostering resistance (WHO,
2021).

Overprescription in Clini-
cal Settings

Healthcare providers of-
ten prescribe antibiotics
unnecessarily, influenced
by diagnostic uncertainty,
patient expectations, or
inadcquate training. For ex-
ample, research in Tanzania
found that 50% of patients
with respiratory infections
received antibiotics, despite
the majority of these cases
being viral (Essack et al.,
2017). Overprescription in
hospitals and clinics ampli-
fies the exposure of bacteria

to antibiotics, accelerating

resistance development

(Laxminarayan et al., 2013).

2.2. Poor Regulation and the
Prevalence of Counterfeit
Medicines

Africa faces significant
challenges with counterfeit
and substandard medicines.

A report from the WHO esti-
mates that 10% of medicines in
low- and middle-income coun-
tries are falsified, with Africa
disproportionately affected
(Newton et al., 2006). Counter-
feit antibiotics often contain
insufficient active ingredients,
exposing bacteria to subther-
apeutic doses that fail to kill
them but encourage resistance
(Newton et al., 2006; Nwokike
et al., 2009).

Efforts to curb counterfeit
drugs are hindered by weak
governance and insufficient re-
sources for regulatory agencies.
For example, in Nigeria, only
30% of pharmaceutical imports
are adequately monitored, cre-
ating a signiﬁcant Vulnerability
in the supply chain (WHO,

2021).

2.3. Lack of Awareness and
Education

A lack of public and profes-

SiOl’l211 awareness CXQ,CCI’b ates
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the misuse of antibiotics. Sur-
veys in countries such as Ugan-
da and Kenya show widespread
misconceptions, including the
belief that antibiotics are effec-
tive against all infections, in-
Cluding viral ones (Byarugaba,
2004; Mendelson et al., 2016).
At the community level,
limited health literacy often
results in non-adherence to
prcscribed antibiotic regimens,
with patients discontinuing
treatment once symptoms
improve. This incomplete us-
age promotes the survival of’
partially resistant bacterial
strains, furcher propagating
resistance (Essack et al., 2017).
Additiona]ly, healthcare work-
ers in resource-limited seccings
may lack updated training on
antimicrobial stewardship,
perpetuating inappropriate

prescription practices.

2.4. Inadequate Healthcare In-
frastructure and Surveillance

The lack of robust health-
care infrastructure and surveil-
lance systems is a significant
barrier to managing antibiotic
resistance in Africa. Most
countries lack comprehensive
systems to monitor resistance
trends, limiting their ability to
implement effective interven-

tions (African Union, 2020).

— Diagnostic Challenges
Inadequate laboratory ca-
pacity leads to reliance on
empirical treatment, where
antibiotics are prescribed
without confirming bacte-
rial infections. For example,
in rural areas of Echiopia,
over 70% of antibiotics are
prescribed based solely on
symptoms rather than di-
agnostic tests (Okeke et al.,
2005).

— Data Gaps
Without accurate data on
resistance patterns, healch-
care providers are often un-
aware of which antibiotics
are effective, leading to the
continued use of obsolete
drugs. Furthermore, nation-
al strategies are difhcule
to design without reliable
resistance surveillance data

(Bebell & Muiru, 2014).
2.5. Overuse in Agriculture

Antibiotics are extensive]y
used in livestock farming in
Africa, both to treat infections
and as growth promoters. This
practice creates a reservoir of
resistant bacteria in animals,
which can transfer to humans
through food consumption, di-
rect contact, or environmental
contamination (Van Boeckel et

al., 2017).

In Kenya and Uganda, stud-
ies have shown that poulery
and cattle farms frequently use
antibiotics without veterinary
oversight, often at subther-
apeutic doses (Mitema et al.,
2001). 'This misuse increases the
likelihood of resistant bacte-
rial strains, such as Salmonella
and Escherichia coli, entering
the human food chain. Addi-
tionaﬂy agricu]tura] runoft
containing antibiotic residues
contaminates water supplies,
further amplifying the spread
of resistance (Laxminarayan et

al., 2013).

2.6. Urbanization and Popula-
tion Density

Rapid urbanization and
high population density in
many African cities exacerbate
the spread of antibiotic-resis-
tant infections. Overcrowded
living conditions, inadequate
sanitation, and poor waste
management contribute to the
transmission of resistant bacte-
ria (WHO, 2021).

— Healthcare-Associated In-
fections
Hospitals and clinics in
densely populated areas
often face resource con-
straints, resulting in insuf-

ficient infection control
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measures. This fosters the
spread of resistant patho-
gens, particularly in set-
tings with high antibiotic
use, such as intensive care
units (Mendelson et al.,
2016).

— Environmental Contami-
nation
Urban waste often contains
antibiotic residues and
resistant bacteria from hos-
pitals, agriculcural runoff,
and untreated sewage. These
pollutants contaminate
water sources, creating an
ccological environment that
promotes resistance (Okeke

et al., 2005).

2.7. Human and Animal Mi-
gration

Human and animal migra-
tion facilitates the cross-border
spread of resistant bacteria.
For instance, nomadic pas-
toralism in East Africa often
involves livestock movement
across national boundaries,
increasing the risk of introduc-
ing resistant strains into new
regions (Mitema et al., 2001).
Simi]ariy, international trav-
el and trade can disseminate
resistance genes globally, com-
plicating containment efforts

(Van Boeckel et al., 2017).

2.8. Weak Governance and
Policy Implementation

Although many African
countries have adopted nation-
al action plans on antimicrobi-
al resistance, impiemcntation
remains weak due to limited
funding, insufficient coordi-
nation, and competing health
priorities (African Union,
2020). For example, in several
nations, regulatory bodies lack
the authority or resources to
enforce restrictions on over-
the-counter antibiotic sales or
monitor agricultural antibiotic
use effectively (Essack et al.,
2017).

Impact on Public Health

1. Increased Morbidity and
Mortality
Resistant infections are
harder to treat and result
in higher morbidity and
mortality rates. Diseases
like muitidrug—resistant
tuberculosis (MDR-TR)
are particularly challeng-
ing, requiring expensive,
prolonged treatments
with lower success rates
(WHO, 2021; Mendelson
et al., 2016). MDR-TB is
prevalent in countries
like South Africa and

Nigeria, posing a signiﬁ—

cant pubiic health threat
(Keshavjee & Farmer,
2012). Infections such as
neonatal scpsis, a 1cading
cause of death among
newborns, are increas-
ingly caused by antibi-
otic-resistant bacteria,
Compiicating treatment
and increasing fatality
rates (Zaidi et al., 2005;
Bebell & Muiru, 2014).

. Healthcare System Strain

Resistant infections
necessitate longer hos-
pital stays and the use

of second- or third-line
antibiotics, placing an
unsustainable burden on
healthcare systems. In
resource-limited seceings,
this often leads to subop—
timal care and prevent-

able deaths (Okeke et al.,

2005; Ventola, 2015).

. Impact on Maternal and

Child Healch

Pregnant women and
children are particularly
vulnerable to the effects
of antibiotic resistance.
Maternal infections
during childbirth and
conditions like urinary
tract infections are be-
coming harder to treat,
increasing maternal and
infant mortality (Zaidi e
al., 2005, WHO, 2021).
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Economic Impact

1. Increased Healthcare
Costs
Treating resistant in-
fections often involves
expensive second-line
therapies that strain
household incomes and
national healthcare bud-
gets (Mendelson et al.,
2016; O'Neill, 2016). For
example, treating MDR-
TB can cost up to 20
times more than treating
drug-sensitive TB, with
many patients unable to
afford the treatment (Ke-
shavjee & Farmer, 2012).

2. Productivity Loss
Antibiotic resistance
disproportionately af-
fects Working—age adulcs,
reducing productivity
and houschold incomes.
In agriculture-dependent
communities, the loss of
labor due to illness exac-
erbates poverty (Okeke et
al., 2005; Ventola, 2015).

3. Impact on Global Trade
and Tourism
Countries with high resis-
tance rates may face trade
restrictions, especia]]y
for agricultural products,
and reduced tourism due
to healthcare concerns
(O'Neill, 2016; Laxmina-
rayan et al., 2013).

3. Strategies to Combat An-
tibiotic Resistance in Africa

Tackling antibiotic resis-
tance in Africa requires a mul-
tifaceted approach involving
strong governance, community
engagement, healthcare re-
forms, and international coop-
eration. Below is an expanded
discussion of key strategies to
combat antibiotic resistance,
tailored to the region’s unique
challenges.

3.1. Strengthening Policy and
Governance

— Development and Enforce-
ment of National Action
Plans (NAPs):

Many African countries
have adopted National Ac-
tion Plans (NAPs) for anti-
microbial resistance (AMR)
in alignment with the
WHO’s Global Action Plan.
However, implemcntation
is often hindered by funding
and operational challenges.
Governments must priori-
tize AMR by allocating suf-
ficient resources, enforcing
existing regulations, and
integrating AMR strategies
into broader public health
agendas (WHO, 2021).

— Regulation of Antibiotic

Sales and Use:

Strict enforcement of laws

prohibiting the over-the-

counter sale of antibiotics is

essential. Policies requiring

prescriptions for antibi-

otic purchases can TGdUCﬁ

self-medication and misuse.

For example, South Africa
has implemented stricter

pharmacy regulations that
have successfully curtailed
over-the-counter antibiot-

ic sales (Mendelson et al.,

2016).

3.2. Enhancing Antibiotic
Stewardship Programs (ASPs)

Antibiotic Stewardship
Programs in healthcare facil-
ities aim to ensure the appro-
priate use of antibiotics to
minimize resistance. Effective
ASPs can include:

— Training Healthcare Profes-

sionals:

Regular training on the ra-

tional use of antibiortics for

healthcare providers is crit-

ical. Training should focus

on evidence-based prescrib-

ing practices, the dangers of

overprescription, and the

importance of adhering to

treatment guidelines (Bebell

& Muiru, 2014).
— Establishing Prescription
Audits:
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Hospitals and clinics should
implement prescription
audits to monitor antibiotic
use and ensure compliance
with guidelincs. Facilities
with such programs, like
those piloted in Kenya, have
reported signiﬁcaﬂt reduc-
tions in antibiotic misuse
(Essack et al., 2017).

— Promoting Diagnostic Test-
ing:
Improving access to diag—
nostic tools can help dis-
tinguish between bacterial
and viral infections, reduc-
ing unnecessary antibiotic

prescriptions. Portable and

\

cost-effective rapid diagnos
tic tests (RDTs) are particu-
1ar1y valuable in rural areas
with limited 1ab0ratory ca-
pacity (Okeke et al., 2005).

3.3. Public Education and
Awareness Campaigns

Educating the pub]ic about
the dangers of antibiotic resis-
tance and the importance of

proper antibiotic use is crucial.

— Mass Media Campaigns:
Governments and NGOs
can use radio, television,
and social media to dissem-
inate educational messages.
Campaigns like the “Anti-
biotics Off the Menu” ini-

tiative in South Africa have
successfully raised aware-
ness about resistance risks
(Mendelson et al., 2016).

— Community Health Work-
ers:
Training community health
workers to educate rural
populations on antibiotic
use can bridge the gap in
areas with limited access to
formal healthcare services.

— School Curricula:
Incorporating AMR educa-
tion into school curricula
ensures long-term aware-
ness by instilling good prac-
tices in younger generations

(WHO, 2021).

3.4. Expanding Surveillance
Systems

Reliable data on AMR is
essential for designing effective

interventions.

— National Surveillance Net-
works:
African nations must
strengthen national sur-
veillance networks to
track antibiotic resistance
trends. Programs like the
Global Antimicrobial Re-
sistance Surveillance System
(GLASS) have begun to
provide valuable data, but

coverage must exp:md, cs-

pecially in rural and under-
served areas (WHO, 2021).
— Integration of Human, An-
imal, and Environmental
Surveillance (One Healch):
The “One Health” approach
integrates surveillance
across human, animal, and
environmental sectors.
For example, monitoring
antibiotic use in livestock,
coupled with resistance
testing in foodborne patho-
gens, can provide insights
INto cross-sector resistance
trends (Van Boeckel et al.,
2017).

3.5. Reducing Agricultural An-
tibiotic Use

Agricu]tural antibiotic mis-
usc is a significant driver of
resistance in Africa, requiring

targeted interventions.

— Phasing Out Growth Pro-
moters:
Policies banning the use of
antibiotics as growth pro-
moters in livestock should
be enforced. For instance,
the European Union’s ban
on antibiotic growth pro-
moters has inspired similar
cffores globally, which Afri-
can nations could emulate
(Laxminarayan et al., 2013).

— Promoting Veterinary
Oversight:
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Ensuring that antibiotics
are administered to animals
on]y under veterinary su-
pervision can reduce misuse.
This requires expanding
veterinary services in rural
arcas and providing training
on antibiotic stewardship to
veterinarians and farmers.

— Alternative Practices:
Encouraging alternative
farming practices, such as
improved hygienc, vaccina-
tion programs, and probiot-
ic use, can reduce the need
for antibiotics in livestock
production (Van Boeckel et
al., 2017).

3.6. Improving Sanitation and
Hygiene

Improved sanitation and
hygiene can limit the spread of
resistant bacteria in commu-

nities.

— Access to Clean Water:
Investments in water,
sanitation, and hygiene
(WASH) infrastructure are
crucial. Access to clean wa-
ter can reduce the incidence
of infections, thereby de-
creasing antibiotic demand
(Essack et al., 2017).

— Hospital Infection Control:
Strengthening infection

prevention and control

(IPC) measures in healch-
care settings, such as hand
hygiene protocols, proper
sterilization of equipment,
and isolation of infected
patients, can reduce healch-
care-associated infections
and antibiotic use (Mendel-
son et al., 2016).

3.7. Fostering Research and
Development (R&D)

Investing in local research
is essential for addressing the
unique drivers of resistance in

Africa.

— New Antibiotics and Alter-
natives:
Supporting African uni-
versities and research in-
sticutions to develop new
antibiotics or alternative
therapies, such as bacterio-
phages and immunothera-
pies, is critical. Partnerships
with international organi-
zations can provide funding
and technical expertise
(Laxminarayan et al., 2013).

— Traditional Medicine:
Exploring the antimicrobial
potential of traditional Af-
rican medicinal plants can
provide novel treatment op-
tions while reducing reliance
on conventional antibiotics
(Bebell & Muiru, 2014).

3.8. International Collabora-
tion

Antibiotic resistance is a
global problem that requires
coordinated international ef-

forts.

- chional Cooperation:
African nations can collab-
orate through organizations
like the African Union
and the Africa Centres
for Disease Control and
Prevention (Africa CDC)
to share surveillance data,
harmonize regulations, and
implement cross-border in-
terventions (African Union,
2020).

— Global Partncrships:
Engaging with global initia-
tives, such as the Fleming
Fund and the Access to
Medicine Foundation, can
provide technical and finan-
cial support for combating
resistance in Africa (WHO,
2021).

— Technology Transfer:
Developed countries can
support African nations
by transferring diagnos-
tic technologies, Sharing
expertise, and facilitating
affordable access to essen-
tial antibiotics and alterna-

tives.
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3.9. Sustainable Financing for
AMR Interventions

Sustained funding is crucial
to ensure the long-term success
of AMR initiatives.

— Public-Private Partnerships:
Collaboration between gov-
ernments and private sector
stakeholders can mobilize
resources for AMR initia-
tives, such as improving lab-

oratory capacity and fund-

ing awareness campaigns.
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