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Abstract

This review examines the complex landscape of antimicrobial use in livestock health management across
Central and West Africa. It traces the historical development and current trends of antimicrobial usage
in the region’s livestock sector, highlighting its critical role in disease prevention and treatment. The
review explores unique challenges, including limited veterinary infrastructure, inadequate regulation,
and poor surveillance systems that may contribute to antimicrobial misuse and overuse. It climaxes
the growing threat of Antimicrobial Resistance (AMR) in regional livestock production, considering its
potential impact on animal health, food security, and public health. The review assesses current AMR
mitigation strategies and explores promising alternatives to conventional antimicrobials. By synthesizing
available research and identifying knowledge gaps, this review has provided a comprehensive overview
of antimicrobial use in Central and West African livestock, while proposing sustainable solutions to
combat AMR. The observations underscore the need for novel approaches e.g. the One Health approach
in addressing this critical issue.
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Introduction

Rearing livestock is a common source of livelihood in developing countries especially
in the sub-Saharan African (SSA) region contributing significantly to economic growth [1].
The SSA livestock industry faces many challenges, one of which is Antimicrobial Resistance
(AMR), and its emergence has triggered lots of concern globally. This surge in AMR has been
attributed to the indiscriminate usage of Antimicrobials (AMs) either for therapeutic or non-
therapeutic purposes in animal production [2]. And considering farm animals as sources of
food for man, indiscriminate use of AMs with potential negative health implications linked to
their residues in foods e.g., when in overdose levels in animal-origin foods. However, using
relatively less harmful or assumed harmless but beneficial phytogens, may be more assuring
from a livestock, and one health perspective.

According to the Food and Agricultural Organization of the United Nations (FAO), AMR
has been prioritized as a problem both in human and veterinary medicine and as a significant
emerging threat to global public health and food security considering a large percentage of its
occurrence has been attributed to consumption of food animals and their products, typifying
a One Health (OH) scenario [2]. There has been a gross increase in resistant strains of bacteria
over the years majorly in the SSA region and this can be a result of a lack of proper regulation
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in the use of AMs for animals (and even humans), inadequate
surveillance systems, lack of updated AM use and treatment
guidelines, lack of proper education on AM use for prescribers,
tendency for animal owners to stock drugs and engaging unskilled
people to treat animals and high degree of drugs abuse by livestock
keepers for the sake of faster results [3,4].

With the increase in AMR trends, numerous regulatory bodies
have been seeking alternatives to prevent the further emergence
of resistant strains of bacteria and treatment of infections [5]. One
such alternative is phytogens which are plant-based products with
numerous uses from making feed more palatable to antioxidant
and AMs efficacy amongst others [6].

Livestock Health

The livestock industry is a global asset and constitutes one of
the major sub-sectors of agriculture, meeting humans’ nutrient
needs with its products [7].

Livestock health can generally be described as the normal
physiological functioning of all the body systems of livestock to
achieve the highest production or the absence of disease [8]. Over
the years, much concern has been directed towards livestock health
as 60% of all diseases are now zoonotic and majorly of animal origin
[9]. This constitutes a real menace for not only livestock health but
consequentially, human health as farm animals, for the most, end
up as human food with possibilities of uptake of AM residues, some
of which are directly administered in man. Several factors affect
livestock health thereby predisposing them to diseases. Examples
of such factors are climatic conditions and genetic factors.

Climatic conditionsaffectanimalhealth positively and negatively,
by directly or indirectly alternating environmental conditions [7].
A direct means is by causing heat stress in animals which, can
further result in metabolic disorders, suppression of the immune
system, and finally death [9]. Another means is by increasing the
population of disease-causing arthropods resulting in an increase
in vector-borne diseases like trypanosomiasis, Q fever, and lyme
diseases as high temperature promotes the reproductive cycle of
insects [10]. On the other hand, climate change may indirectly affect
animal (and human) health when considering potential favorable
effects likely to be induced by high moisture and temperature. For
example, the growth of toxigenic fungi specials, and the production
of toxic secondary metabolites, mycotoxins. These toxins generally
contaminate animal feeds and when animals consume mycotoxins-
contaminated feeds, the toxins may have a negative effect on one
or more tissues/organs such as the liver, kidney, or reproductive
tract and or even trigger immunological responses making these
animals vulnerable to infections [9,11,12]. Generally, such direct
and indirect effects of climate change on animal health, in most
cases, directly (e.g. humans like animals also suffer from the direct
influence of climate change) or indirectly (such as consumption of
animal-origin foods tainted with mycotoxins) translate into human
health implications - a typical one health situation.

Likewise, when considering the genetic factors, animal
genes contain information about the biological blueprint for its

appearance, function, survival, and variation in animal behavior
across species [13]. The genetics of livestock plays a huge role in
influencing animal production through genetic breeding programs,
also there is a lot of scientific evidence showing the significant
contributions of genetics to the health and resistance of livestock
to diseases [14].

Antimicrobials (History, Trends) and Roles/Uses in
Livestock in Central/West Africa

History of antimicrobials (AMs)

Antimicrobials can be dated back to the 20" century when
microorganisms were attributed to being responsible for human
infectious diseases. Salvarsan, a remedy for syphilis, was the first
AM agent to be synthesized from chemical dyes by Ehrlich in 1910.
However, it had a lot of side effects. It was afterward, in 1928, that
Flemingdiscovered Penicillin [15].1n 1935, sulfonamidochrysoidine
(K1-730, Prontosil) was discovered by a group of scientists; Josef
Klarer, Fritz Mietzsch, and Gerhard Domagk with sulfanilamide
as the active ingredient [16]. These three AMs that were initially
discovered led to further research and development of other AMs
[17].

In the following decades, several AMs were developed
from natural and synthetic sources. The major natural sources
include microorganisms from Streptomyces spp. All these AMs
were subsequently grouped into classes [18]. The main classes
of AM agents are 15. In order of their discovery, they include;
Arsphenamine (1910), b-Lactam (1929), Sulphonamides (1935),
Polypeptides (1939), Aminoglycosides (1943), Tetracyclines
(1945), Amphenicols (1947), Lipopeptides (1947), Macrolides
(1950), Oxazolidones (1952), Glycopeptides (1953), Streptogramins
(1953), Ansamycins (1957), Quinolones (1962) and Lincosamides
(1963). In more than 50 years, a new class of AMs has not been
discovered.

The usage of AM in livestock production began in 1935 in
Great Britain with synthetic sulphonamides like Prontosils and
other sulphonamide-like drugs which were later named ‘biological
Antibiotic’ [19]. During the New York World exhibition, there
was an outbreak of udder infection in cows (mastitis), and it was
treated with a biological antibiotic known as gramicidin [19-21].
During the Second World War, the US became a major producer of
synthetic and biological antibiotics which later brought forth the
first antibiotic; Merck’s sulfaquinoxaline, officially licensed to be
included in poultry feeds as treatment against coccidiosis, years
after antibiotics have been routinely used for growth promotion,
therapy, and prophylaxis [19,22].

Trends in am usage in livestock

In livestock, AMs are widely used to promote growth, treat
infections, and treat diseases. It was estimated that about 131,109
tons of AMs were used in food animals in 2013 and is projected to
rise visibly in the future [23]. Global use of AMs in food animals
has been estimated at 63,151 (*1560) tons in 2010 with an
estimated increase of 67% to 105,596 (¥3605) tons by 2030 [24].

Clin Res Anim Sci

Copyright © Wilfred Angie Abia



CRAS.000569. 3(4).2025

AMs are used heavily in Africa in livestock production, especially
aminoglycosides, penicillin, and tetracycline. The percentage range
of farms using AM agents is 40.6-100% in African countries; the
lowest percentage was from Uganda, while Nigeria had 77.6%, and
Tanzania, Cameroon, Zambia, and Egypt had 100% [3]. Presently,
China and Brazil have the highest AM usage, but this is projected
to decrease due to a shift in production systems in these countries
[25]. However, there is a predictable rise in the percentage of AM
consumption in these countries; Myanmar (205%), Indonesia
(202%), Nigeria (163%), Peru (160%), and Vietnam (157%). The
increase in demand for meat in low and middle-income countries,
especially within Africa is likely to cause a continual rise in AM
usage in livestock except with regulations and surveillance on the
usage, this could lead to the generation of more Antimicrobial-
Resistant Bacteria (ARB) which has deleterious effects [24].

AM uses in livestock in Central/West Africa

AMs are used in livestock in 4 main patterns: prophylaxis,
metaphylaxis, treatment, and growth promotion. The usage allows
for healthier and more productive animals, reduced occurrence
of disease, lowered morbidity and mortality, and the production
of nutritious and high-quality food in abundance for human use
[26]. Therapeutic application of AMs is recommended for food
animals with proper diagnosis, but non-medical use of AMs such
as feed enhancers and growth promoters are more common [27].
Developed countries such as the USA and Europe have banned
AMs use as growth promoters but retained the metaphylactic and
prophylactic purposes [28].

In Africa, the revenue from livestock represents about 30%
of the agricultural Gross Domestic Product (GDP) and 10% of the
total GDP. However, the usage of AMs in African countries is largely
unregulated [29]. According to the World Organization for Animal
Health (WOAH), AM growth promoters have authorized usage in
15% of African countries. In some states of southwestern Nigeria,
the main AMs used were tetracyclines, fluoroquinolones, and
b-Lactam/aminoglycosides [30]. These AMs were also reported
to be used in Ghana mainly for preventing and treating infections
[31]. In Rwanda, a central African country, a high proportion of
antibiotics are used in food animals for mostly prophylaxis and
the farmers that use it have limited expertise [32]. A major factor
that contributes to the usage is the easy access to drugs through
retailers, vendors, veterinarians, etc. Guidelines by WHO instruct
member states to reduce veterinary antimicrobial use to curb this
practice and forestall residues in food animals (WHO guidelines,
2017).

AM challenges/limitations in Central/West Africa
Antimicrobials misuse

Antimicrobials (AMs) are greatly misused, particularly in sub-
Saharan Africa [4,33,34]. The misuse and overuse of AM across
multiple sectors; human, agricultural, and animal is responsible
for the emergence of resistant microorganisms [35]. This is also
identified as the major driver of AMR (Moussa and Garba, 2022).
Situations that define AM misuse include; unregulated sales of such

drugs, self-administration of AMs without proper diagnosis, under-
dosing, over-dosing, non-compliance with AM withdrawal periods
in food animals and failure to complete the course of the drug (Nma
et al, 2022). Countries in Africa misuse AMs partly due to socio-
economic factors such as poor enforcement of laws to regulate sales
of AMs, lack of sensitization in the community, inadequate human
medical care and veterinary services, poverty, etc.

There is a low level of awareness about what constitutes AM
misuse among livestock farmers [33,36] companion animal owners
and even veterinarians [35]. Health promotion and public health
programs can help to spread awareness amongst these persons and
alleviate such misuse.

Antimicrobial Resistance (AMR)

Today, AMR is a global health crisis that has impeded the
ability of the “wonder drug” to treat multiple infections [35]. In the
United States, over 2 million infections and approximately 23000
deaths each year are attributed to AMR organisms. In Europe, this
is associated with about 25000 deaths annually (Marston, 2016).
Though the documentation is poor, it is reported that there is a high
prevalence of AMR pathogens in Africa [37]. The most common
class of AMs used in food animal production is tetracyclines.
Sulfonamides and penicillin had the highest resistance rates
alongside erythromycin, ciprofloxacin, and cephalosporins used in
humans.

The emergence of resistant bacteria was due to the widespread
use of AMs in food animals, AMR in animals started when farmers
were allowed to administer antibiotics even without appropriate
veterinary prescription. This led to continuous overdose,
underdose, or abuse sub-therapeutically by these farmers who
wanted high production. This resulted in certain bacterial deaths,
and those that remain develop resistant genes. This usage leads to
residues within the animals which could be transmitted to humans
via the environment and direct contact [24]. Staphylococcus
aureus is the most familiar AMR bacteria and dates back to as
early as 1961 when it developed a resistance to Methicillin [15].
Methicillin-resistant S. aureus (MRSA) is a clinical infection that has
caused a lot of concern in the past years because of its fatality and
health burden [35]. Other microorganisms such as Salmonella spp,
Campylobacter spp, and Escherichia coli have developed significant
resistant mechanisms towards certain AMs. These microorganisms
commonly produce infections in both humans and animals. The
increased usage of AMs previously used for humans in animals may
be attributed as a major factor causing AMR.

Clinical diagnosis

Poor diagnosis is one of the factors that worsens the effect
of AMR. In Africa, the facilities for healthcare institutions are
severely lacking and this prompts self-medication and sales of
drugs by unauthorized persons [38]. Inaccurate diagnosis leads
to overprescribing which also promotes AMR. There is a high
prevalence of counterfeit AM drugs being sold in Africa. This is
because there is a lot of demand therein causing an influx of fake
drugs that don’t work.
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Regarding the time required to identify and characterize
microbial pathogens, itis expensive to take a course for several days
to weeks [39]. Clinicians then prescribe tentative AM therapies for
various patients before a diagnosis can be confirmed. This practice
further exacerbates AMR. Improved diagnostic facilities, especially
using Rapid Diagnostic Tests (RDT) are necessary to combat
resistant microorganisms. With RDT, there is reduced mortality,
length of hospital stays and healthcare costs. This promotes cost-
effectiveness and alleviates the usage of AMs.

Cost

The cost of AMR is huge. It has led to great adverse effects on
One Health. The costs incurred are not only monetary, but they also
cause emotional trauma, pain, treatment complications, patient
mortality and morbidity, healthcare systems dysfunction, and
economic damage. Unfortunately, it has been projected to be on the
rise. The burden of infections with selected ARBs of public health
importance annually was estimated to have over doubled across
European Union/European Economic Area (EU/EEA) countries
between 2007 to 2015 [40].

Resistant infections significantly increase healthcare costs.
In the United States, the estimated cost of treatment for resistant
infections is USD 10000 - 40000 higher than for susceptible
infections [41]. The severity of the infections could then determine
other costs such as poor prognosis, long treatment duration, and
complications.

The adverse effect on the economy is due to the reduction in
labor market productivity and the size of the working population. In
31 European countries, an estimated number of over 3000 deaths
resulting in a cost of €62 million was caused by MRSA and resistant
E. coli [42,43]. The World Bank projects that, by 2050, AMR impact
would result in a reduction in Gross Domestic Product (GDP) by
1.1%-3.8%, an increased poverty level with up to 28.3 million
persons becoming poorer, a decline in livestock production in low-
income countries by 1.1%, reduced trade exports and increased
healthcare expenditures across low-income, middle-income and
high-income countries [44].

Potential AMR adaptation, mitigation strategies, and

AM alternatives
AMR adaptation strategies

Adaptation strategies are designed to adjust or adapt to a
present situation and future effects. Similar to climate change, there
are adaptation strategies that could help cope with the influence of
AMR. Already, several plans and strategies have been drawn out to
combat AMR.

In 2011, the European Strategic Action Plan on Antibiotic
Resistance was established to assist member countries in mitigating
the effects of AMR [45]. Through this plan, recommendations
were made that have been adopted by other countries. The
Transatlantic Task Force on Antimicrobial Resistance (TATFAR)
was also founded to facilitate cooperation between the European
Union and the United States in the fight against AMR. The World

Health Organization (WHO) Global Antimicrobial Resistance
and Use Surveillance System (GLASS) was introduced in 2015 to
promote the surveillance of AMR [46]. Other organizations such as
the FAO and World Organization for Animal Health (formerly OIE,
now WOAH) have developed action plans and strategies on AMR
respectively.

Potentially, vaccination could be employed as an adaptive
measure. It can prevent infectious diseases, reduce the incidents of
viral infections, and prevent diseases that have become difficult to
treat [47]. All these reduce antibiotic use. Adherence to vaccination
schedules especially for vaccines of interest such as Typhoid Vaccine
(TCV), Pneumococcal vaccines (PCV), Haemophilus influenzae type
B (Hib), Influenza, etc. is suggested [37,48].

AMR surveillance is employed as a public health measure to
control the effects of AMR. The drivers and burden of AMR can be
determined through data gathering and monitoring, surveys, and
research studies [46]. This could be a possible adaptive strategy
as such data can inform health practitioners and stakeholders on
high-risk pathogens to be monitored, AM to be restricted due to
high consumption, and the development of policies to promote
rational use of AM.

AMR mitigation strategies

Mitigation strategies are established to prevent or reduce the
occurrence of a situation. To prevent AMR, measures such as novel
AM development, targeting ARB using alternative strategies, and
promoting optimal use of AM can be employed.

Interdisciplinary and multisectoral efforts have been used to
mitigate the effects of AMR. It is already in place with stakeholders
drawn from public health, human and veterinary medicine,
and agriculture. To boost the efficiency of such efforts, further
stakeholder analysis should be done and more stakeholders should
be involved [49].

According to Anderson et al. [40] the quality of AMR national
action plans (NAPs) is not consistent and some essential areas or
objectives should be targeted in formulating a national strategy for
AMR. These areas include ‘Increasing awareness of AMR through
the public, Strengthening surveillance and monitoring and moving
towards national One Health surveillance systems, Strengthening
AM stewardship in human health, Strengthening Infection
Prevention and Control (IPC) in human health, Strengthening IPC
and reducing inappropriate antibiotic use in animals, Limiting
the exposure of AM-resistant pathogens to the environment and
fostering Research and Development (R&D) of new AM therapies,
diagnostics and vaccines’.

However, in Africa, there is a dearth of AMR strategies largely due
to poor implementation, lack of proper AM treatment guidelines,
and the absence of well-trained professionals. It is reported that out
of 23 African member states under GLASS, only 15 have shared data
on the surveillance system. Individual countries have NAPs for AMR
[50] to join efforts in reducing the effects. Again, reports show that
Kenya, Burkina Faso, Nigeria, Cote d’Ivoire, Mozambique and South
Africa are the only African countries out of 36 with NAPs that are
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actively monitoring and implementing their NAPs. All these show
the extent to which intervention is needed to assist in the fight
against AMR in Africa due to the shortfalls.

Potential AM alternatives

One of the solutions offered for the AMR issue is the use
of a combined therapy of a specific antibiotic and an antibiotic
adjuvant [51]. The combination of Amoxicillin and Clavulanic acid
is a successful example of synergistic drug effects. Adjuvants work
to enhance the antibiotic’s effect thereby reducing its blocking
resistance. The major types of antibiotic adjuvants include beta-
lactamase inhibitors, efflux pump inhibitors, and outer membrane
permeabilizers. Another is the use of the genome editing system;
the CRISPR/cas system for the development of new AMs. The
AMs would be developed to target specific pathogens using phage
vectors [52]. Endolysins from bacteriophages such as Artilysin have
been used to target specific microbes e.g. Pseudomonas aeruginosa,
and Acinetobacter baumannii [53].

Nowadays, potential novel strategies to address AMR may
require eco-centric/One Health approaches. The One Health
approach emphasizes the interconnectedness of environmental,
animal and human health [54,55]. Addressing AMR within the One
Health framework requires innovative strategies. For example,
phytogens may be explored as suitable candidates as alternatives
for AMs as they naturally possess AM properties that can combat
pathogens without inducing resistance. Phytogens have been
revealed to offer a promising alternative to traditional AMs [56-58].

Integrating phytogens aligns with One Health principles by
promoting sustainable solutions that benefit animal and human
health while mitigating environmental impact. By reducing
reliance on conventional AM, this approach curtails the risk of AMR
spread across species and ecosystems. Additionally, implementing
phytogens necessitates interdisciplinary collaboration among
agricultural, veterinary, and healthcare sectors, fostering a holistic
or unifying approach to disease prevention [59,60]. A convergence
of research, education, and policy measures to support this
transition, emphasizing prudent use and harnessing nature’s
potential cannot be overemphasized. Furthermore, embracing
phytogens within the One Health framework not only combats AMR
but also underscores the interconnectedness of health domains,
advocating for a harmonious balance between human, animal, and
environmental well-being [61-64].

Conclusion and Prospects

The use of antimicrobial agents in livestock production in
Central/West Africa faces significant challenges, including limited
regulation, poor surveillance, and inadequate awareness among
stakeholders. AMR poses a growing threat to animal and human
health in the region. To address these issues, a multifaceted
approachis necessary. This should include strengthening regulatory
frameworks, improving surveillance systems, enhancing education
and training for farmers and veterinarians, promoting responsible
antimicrobial use, and investing in alternative disease prevention
strategies e.g. use of phytogens. Additionally, adopting a One Health

approach that recognizes the interconnectedness of human, animal,
and environmental health is crucial.
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