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Abstract

Antimicrobial resistance (AMR) constitutes one of
the most formidable global health exigencies of the
21st century. The escalating prevalence of resistant
bacterial, viral, and parasitic pathogens profoundly
jeopardizes the efficacy of life-saving therapeutics
and compromises the foundation of modern
healthcare systems. Nigeria confronts a uniquely
complex AMR burden, driven by pervasive
antimicrobial misuse, inadequate  diagnostic
infrastructure, suboptimal regulatory enforcement,
and diagnostic blind spots associated with bacterial
persistence. This scholarly review synthesizes
contemporary evidence regarding the epidemiology,
primary drivers, and policy frameworks associated
with AMR in Nigeria. It underscores the critical
necessity of deploying integrated One Health
strategies that concurrently target human, animal,
and environmental reservoirs of resistance.
Furthermore, the manuscript delineates actionable
policy implications and strategic interventions
requisite for fortifying antimicrobial stewardship,
enhancing surveillance architectures, and
augmenting laboratory capacities within the
Nigerian context to combat both genotypic
resistance and phenotypic drug tolerance. The
review broadens the conventional clinical discourse
by comprehensively integrating socio-ecological
factors—such as poor sanitation, unregulated
agricultural use, and the dissemination of resistant
genes in communal ecosystems. By deeply
examining the underlying behavioral patterns of
consumers, prescribing clinicians, and systemic
regulatory shortcomings, this study provides a
highly detailed roadmap for institutionalizing
sustainable health security measures. Conclusively,
it necessitates a paradigm shift towards
multisectoral synergy, emphasizing that isolated

clinical countermeasures are insufficient for
eradicating multifaceted antimicrobial threats.
Keywords: Antimicrobial resistance; Nigeria;
antibiotic stewardship; One Health; epidemiological
surveillance; phenotypic drug tolerance; public
health policy.

I.  Introduction

1.1 Global Context of Antimicrobial Resistance

Antimicrobial  resistance (AMR) is
precipitated ~ when  microorganisms—bacteria,
viruses, fungi, and parasites—acquire adaptive
evolutionary mechanisms that render standard
antimicrobial agents therapeutically ineffectual.
Over the past few decades, the unmitigated global
proliferation of resistant pathogens has precipitated
a profound crisis that threatens substantive
dimensions of public health, food security, and
socioeconomic  development (World Health
Organization [WHO], 2023). Contemporary global
epidemiological models indicate that millions of
mortalities are inextricably linked to drug-resistant
infections on an annual basis. In 2019 alone, an
estimated 1.27 million deaths were directly
attributed to bacterial AMR worldwide, with
projected economic and human costs escalating
exponentially if current trajectories remain unaltered
(O'Neill, 2016). The phenomenon has transformed
once readily treatable infections, such as
pneumonia, tuberculosis, and gonorrhoea, into
potentially fatal conditions. The global architecture
of AMR transcends human clinical settings; it
intricately weaves through agriculture, environment,
and veterinary medicine.

1.2 The AMR Crisis in Sub-Saharan Africa In
developing regions, particularly = Sub-Saharan
Africa, the confluence of poverty, inadequate
sanitation, and poor healthcare infrastructure
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accelerates the AMR threat beyond the rates
observed in the global north (Ayukekbong et al.,
2017). The region bears the heaviest global burden
of infectious diseases, making the population
exceedingly reliant on antimicrobial efficacy.
However, weak health systems struggle to combat
the surge of resistant pathogens. In these resource-
constrained settings, delayed diagnostic capacities
force practitioners into empirical prescribing
behaviors,  often  utilizing  broad-spectrum
antibiotics. Furthermore, structural vulnerabilities
such as underfunded public health systems, high
out-of-pocket health expenditures, and frequent
medical supply chain disruptions heavily compound
the systemic failure to manage AMR trajectories
comprehensively.

1.3 Nigeria’s Unique Vulnerabilities As the most
populous nation on the African continent, Nigeria
encounters formidable impediments in mitigating
infectious disease burdens, particularly those
requiring robust antimicrobial interventions. The
spread of these pathogens defies geographic borders,
underscoring the necessity to view AMR as an
interconnected global phenomenon (Okeke &
Edelman, 2001). Empirical studies persist in
documenting augmenting resistance trajectories
among clinically significant pathogens, notoriously
including Escherichia coli, Klebsiella pneumoniae,
and Staphylococcus aureus (Centers for Disease
Control and Prevention [CDC], 2023; Laxminarayan
et al., 2020). Moreover, microbial survival strategies
involve intricate resistance mechanisms profoundly
linked to broader public health implications,
magnifying the urgency for structured stewardship
(Elemuwa, 2026b). A multidimensional array of
systemic vulnerabilities—inclusive of unregulated
pharmacological access, prevalent self-medication,
suboptimal infection prevention and control (IPC)
protocols, and extensive prophylactic antimicrobial
utilization in livestock agriculture—substantially
exacerbates this burgeoning resistance burden in
Nigeria (Iwu et al., 2020).

II. Methodology

This inquiry employed a rigorously
structured narrative literature review methodology
aimed at capturing multidimensional perspectives on
AMR within Nigeria. A comprehensive assessment
of peer-reviewed empirical articles, governmental
policy dossiers, epidemiological surveillance
profiles, and publications from institutional
authorities relevant to AMR in Nigeria was
systematically conducted.

2.1 Literature Search Strategy Prominent biomedical
and agricultural databases (including PubMed,
Scopus, Web of Science, and Google Scholar) were
queried to facilitate a conceptual synthesis of the
extant literature concerning resistance phenotypes,
diagnostic challenges, the efficacy of stewardship
initiatives, surveillance infrastructural capacities,
and operative policy frameworks. Keywords utilized
in the search algorithms included terms such as
“Antimicrobial Resistance,” “Nigeria,” “Antibiotic
Stewardship,” “One Health Framework,”
“Phenotypic Drug Tolerance,” and
“Epidemiological Surveillance.” Boolean operators
were employed to concatenate search strings,
ensuring a maximized retrieval of highly pertinent
literature published largely within the last twenty
years to capture both foundational contexts and
contemporary epidemiological shifts.

2.2 Inclusion and Exclusion Criteria Inclusion
parameters prioritized scholarly works elucidating
AMR dynamics, prescribing behavioral patterns,
and ecological reservoirs of resistant determinants
within Nigeria or the broader West African
geopolitical sphere. In addition, consequential
reports from global health assemblages (e.g., WHO,
CDC) and designated national repositories, such as
the Nigeria Centre for Disease Control (NCDC,
2017), were critically reviewed to appropriately
contextualize domestic AMR trends against
international benchmark indices. Papers that solely
discussed localized, isolated clinical cases without
broadly generalizable data were scrutinized and
mostly excluded unless they provided quintessential
insights into novel morphological resistance
mechanisms (like persister cells). Studies not
rendered in English were excluded to preserve
interpretative continuity.

2.3 Data Extraction and Synthesis Data extraction
focused precisely on identifying causative drivers of
AMR, prevalent resistant pathogen profiles within
Nigerian states, and programmatic gaps in current
public health interventions. Thematic synthesis was
then iteratively conducted to interweave these
multifaceted strands into coherent focal areas,
establishing a conceptual bridge binding theoretical
diagnostic blind spots with socioeconomic realities
and macroscopic policy implementations.

III.  Theoretical Concepts and Diagnostic
Blind Spots
To  construct  appropriately  scaled
interventions, it is indispensable to systematically
unravel the mechanisms through which microbial
communities survive pharmaceutical onslaughts.

DOI: 10.35629/4494-110312941300 | Impact Factor value 7.429 ISO 9001: 2008 Certified Journal Page 1295



W,
N\

IJPRA Journal

International Journal of Pharmaceutical research and Applications
Volume 11, Issue 3, May-June2026, pp:1294-1300 www.ijprajournal.com

Traditionally, the clinical focus has remained
singularly anchored to genetic resistance; however,
contemporary understandings of microbiology
demand a paradigm extension.

3.1 Genetic Resistance versus Phenotypic Drug
Tolerance Genetic resistance typically originates
from random spontaneous mutations within
microbial DNA or via the horizontal transfer of
resistance genes through plasmids, transposons, or
integrons from neighboring bacterial species. This
classical mechanism provides the progeny with an
inherited  capacity to  withstand  specific
antimicrobial mechanisms. Conversely, phenotypic
drug tolerance represents a transient, non-heritable
capability wherein a subpopulation of genetically
susceptible bacteria survives lethal concentrations of
antibiotics. This tolerance is largely driven by
environmental stressors, metabolic dormancy, or the
adoption of altered biochemical states.

3.2 The Phenomenon of Bacterial Persistence
Bacterial persistence is a subset of phenotypic
tolerance characterized by the existence of highly
resilient 'persister cells.' These cells shut down their
normative  metabolic  pathways, effectively
neutralizing the targets that antibiotics traditionally
exploit—such as cell wall synthesis or protein
translation machinery. Diagnostic blind spots are
particularly salient in chronic and recalcitrant
infections, such as those caused by Mycobacterium
tuberculosis, where persistent sub-populations
survive intensive therapeutic regimens
independently of classical genetic resistance
mutations (Elemuwa, 2026a). When classical
diagnostic procedures like the disk diffusion assay
or automated susceptibility testing are employed,
these persister cells undergo a resurgence upon
subculture in antibiotic-free media, deceptively
appearing entirely susceptible. Consequently,
standard  interpretative  algorithms  mislead
clinicians, resulting in seemingly inexplicable
treatment regressions and prolonged morbidities.

IV.  Epidemiology of Antimicrobial
Resistance in Nigeria

Empirical data derived from microbiological
surveillance investigations delineate alarmingly
elevated resistance indices among ubiquitous
bacterial pathogens isolated across diverse clinical
environments in Nigeria. The epidemiological
footprint of AMR spans rural primary health centers
to sophisticated tertiary teaching hospitals,
unmasking severe vulnerabilities.

4.1 Rising Resistance in ESKAPE Pathogens The
acronym  ESKAPE  (Enterococcus  faecium,

Staphylococcus aureus, Klebsiella pneumoniae,
Acinetobacter baumannii, Pseudomonas aeruginosa,
and Enterobacter species) denotes a highly virulent
cohort of pathogens renowned for their propensity to
'escape’ standard bactericidal protocols. In Nigeria,
widespread and unprecedented levels of resistance
to historically foundational antibiotics—
encompassing ampicillin, cotrimoxazole, and third-
generation cephalosporins—have been documented
congruently across multiple geopolitical zones,
placing severe limitations on empirical treatment
options (WHO, 2023). Methicillin-resistant
Staphylococcus aureus (MRSA) prevalence has
burgeoned, frequently complicating surgical site
infections and post-traumatic wound management.
Similarly, Extended-Spectrum Beta-Lactamase
(ESBL) producing Enterobacteriaceae are now
routinely recovered from urinary tract infections and
septicaemia cases in pediatric and adult cohorts
alike.

4.2  Community-Acquired  vs.  Nosocomial
Resistance The dichotomy between community-
acquired and hospital-acquired  (nosocomial)
infections has progressively narrowed. Historically,
highly resistant pathogens were almost exclusively
contracted within clinical and intensive care
environments. However, epidemiological
surveillance in Nigeria demonstrates a potent influx
of highly resistant Gram-negative bacilli circulating
within communal environments. The ubiquitous
over-the-counter  availability = of  antibiotics
invariably pressures communal microbiomes,
facilitating the rapid evolution and dissemination of
resistant strains independently of healthcare
facilities. This convergence escalates the complexity
of empirical therapy, as clinicians can no longer rely
on classic demographic indicators to predict the
likelihood of encountering a resistant organism.

4.3 Sectorial Prevalence Tracking Challenges
Surveillance structures across Nigeria, though
marginally improving, remain uncoordinated and
highly localized. Surveillance data predominantly
emerges from fragmented academic research
endeavors rather than a continuously robust national
data pipeline. This fragmented approach engenders
an incomplete appreciation of the AMR velocity,
thereby stunting the government's ability to
precisely deploy countermeasures where they are
most critically required.

V. Multifactorial Drivers of AMR in
Nigeria
The etiology of AMR in Nigeria is demonstrably
multifactorial, an intricate nexus of clinical,
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agricultural, socio-behavioral, and environmental
variables seamlessly interacting to perpetually
compound the crisis.

5.1 Clinical Prescribing Behaviors and Diagnostic
Limitations

Prevailing  catalysts  fundamentally  include
medically unwarranted prescribing behaviors and a
pronounced deficit in pre-prescription diagnostic
corroboration. In overcrowded, under-equipped
clinical settings, the turnaround times for standard
microbial culture and sensitivity profiles frequently
exceed 48-72 hours. Consequently, healthcare
providers  routinely initiate  broad-spectrum
antimicrobial therapies to preclude acute clinical
deterioration. This speculative empiricism inevitably
fuels resistance. Compounding these factors are
profound diagnostic  limitations, particularly
regarding specialized laboratory infrastructures
incapable of rendering rapid molecular diagnostics.

5.2 Ubiquitous Over-the-Counter Availability and
Self-Medication

Within the socio-behavioral domain, pervasive over-
the-counter (OTC) availability of antimicrobials and
indiscriminate self-medication are hallmark drivers.
Informal patent medicine vendors (PMVs) and
unregulated community pharmacies extensively
circumvent prescriptive requirements, dispensing
potent  antibiotics  directly to  consumers.
Additionally, the proliferation of substandard and
falsified antimicrobials circulating within the
Nigerian pharmaceutical supply chain critically
diminishes therapeutic efficacy. Exposure to sub-
therapeutic concentrations of active pharmaceutical
ingredients operates as a potent evolutionary
stressor, efficiently selecting for resistant mutants
without eradicating the primary infection.

5.3 Agricultural and Veterinary ApplicationsA
massive proportion of antimicrobial tonnage
imported into Nigeria is channeled into the
agricultural  sector. Indiscriminate  veterinary
applications  heavily utilize antibiotics as
prophylactic agents and growth promoters in
livestock, poultry, and aquaculture, deeply
superseding specific therapeutic intentions. The
persistent sublethal dosing customary in intensive
farming selectively breeds highly resistant zoonotic
pathogens. These resilient strains sequentially
infiltrate human populations through direct
occupational exposure, the consumption of
contaminated animal products, and horizontal gene
transfers within shared ecological niches (Iwu et al.,
2020).

5.4 Systemic
Environmental

Prevention and
Furthermore,

Infection
Dissemination

systemic deficiencies in healthcare infrastructure
intrinsically impede the optimal execution of
fundamental infection prevention and control (IPC)
mechanisms within clinical facilities. Deficient
water,  sanitation, and  hygiene (WASH)
infrastructure propels the transmission dynamics of
infectious  agents, demanding compensatory,
excessive  antibiotic  interventions. In  the
environmental context, inadequate treatment of
pharmaceutical effluents and raw hospital sewage
results in the massive discharge of resistant
microbial communities and persistent antimicrobial
residues into communal surface waters and
agricultural soils (Fletcher, 2015).

VI.  The One Health Framework Response

The synthesized findings unequivocally
illuminate the convoluted and multidimensional
architecture of antimicrobial resistance in Nigeria.
Adopting a comprehensive One Health framework
assumes exceptional significance within the
Nigerian paradigm, given that antimicrobial
utilization intrinsically spans human clinical care,
veterinary medicine, and broad-scale agriculture
(Laxminarayan et al., 2020; WHO, 2021). The One
Health approach acknowledges that human health is
inextricably tethered to the health of animals and
our shared environment.

6.1 Human Health Stewardship Interventions

The fortification of rigorous antimicrobial
stewardship programs is absolutely paramount for
optimizing  prescriptive  practices, = managing
microbial survival paradigms, and systematically
curtailing extraneous antimicrobial consumption
(Elemuwa, 2026b; Ayukekbong et al., 2017).
Stewardship transcends simple restrictions; it
mandates the establishment of coherent operational
guidelines, integrating rapid diagnostic tests
seamlessly into clinical workflows. It seeks to
optimize the choice, dosage, and duration of
antimicrobial therapies, substantially enhancing
patient outcomes while mitigating selective resistant
pressures. Parallel investments in laboratory
infrastructural expansion and the calibration of
active surveillance machineries remain
indispensable. Enhancing specialized diagnostic
capacities is critical to resolving blind spots in
microbial detection, particularly for discerning
phenotypic persistence from explicit genetic
resistance (Elemuwa, 2026a).

6.2 Agricultural and Veterinary Synergy
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To fully realize the One Health imperative,
extensive collaboration with the agricultural sector
is crucial. The operationalization of synergistic,
multi-sectoral policies harbors the potential to

drastically  attenuate  antimicrobial = misuse.
Transitioning toward improved animal husbandry
practices, implementing robust  vaccination

schedules, and encouraging improved biosecurity
protocols will significantly diminish agricultural
dependency on  prophylactics.  Empowering
veterinarians to enforce prescription-only mandates
for medically important antimicrobials in animal
agriculture will curtail the continuous influx of
resistance determinants emanating from the farm
ecosystem.

6.3 Environmental Restitution

Environmental considerations within the One Health
triad necessitate massive structural investments.
Addressing the ecological dissemination of
persistent antimicrobial residues within
environmental water sources and soil systems
requires strictly enforced regulations concerning the
bioremediation of hospital effluence and industrial
waste. Safe disposal mechanisms for unused or
expired  household  medications must be
fundamentally  incorporated  into  municipal
sanitation planning to prevent toxic accumulation
within landfills.

VII.  Policy Implications and Implementation

Pathways
The Nigerian government has evidenced a palpable
escalation in policy commitment, most notably via
the formulation of a National Action Plan (NAP) on
Antimicrobial Resistance, structurally aligned with
prevailing global strategic blueprints, such as the
WHO Global Action Plan (NCDC, 2017; WHO,
2021). Nonetheless, diagnosing the problem is
merely the initial phase; the rigorous translation of
policy into enduring praxis necessitates unwavering
political volition, substantive fiscal allocations, and
robust intersectoral synergy across environmental,
agricultural, and public health ministries.
7.1 Regulatory Architectures and Supply Chain
Consolidation
Strategic imperatives integral to overcoming
pervasive AMR challenges involve the aggressive
consolidation of regulatory architectures governing
the pharmaceutical distribution supply chain. The
National Agency for Food and Drug Administration
and Control (NAFDAC) must rigorously scale its
post-marketing surveillance to surgically eliminate
substandard pharmaceuticals. Furthermore, stricter
enforcement measures are crucial to penalize the

illicit dispensation of reserve categorized antibiotics
by unregistered vendors.

7.2 Expanding Diagnostic Bandwidths Equally vital
is the aggressive expansion of diagnostic bandwidth
to account for both genetic and phenotypic tolerance
across both tertiary facilities and decentralized
primary hubs. Creating national networks for
genomic sequencing will facilitate high-resolution

molecular  epidemiology, tracking resistance
plasmids in real-time and predicting future outbreak
trajectories.

7.3  Culturally Resonant Public Awareness

addressing behavioral paradigms mandates the
deployment of expansive, culturally resonant public
awareness campaigns aimed at halting illicit over-
the-counter antibiotic dispensation. Such campaigns
must be locally contextualized, demystifying
complex microbial phenomena in indigenous
languages, and vigorously clarifying the distinction
between bacterial infections requiring antimicrobial
support and self-limiting viral conditions where
antibiotics are utterly ineffectual.

VIII. Comprehensive Recommendations

To actualize the objectives delineated within the
localized National Action Plan and the overarching
One  Health  framework, the  following
multidimensional recommendations are proposed
for immediate integration by clinical stakeholders,
governmental policymakers, and environmental
health agencies in Nigeria:

8.1 Fortification of Diagnostic Capabilities and
Laboratory Infrastructure
It is imperative to phase out over-reliance on
empirical antibiotic therapies by expanding the
capacity for rapid diagnostic testing across
secondary and tertiary healthcare facilities.
Laboratories must be innovatively equipped to
distinguish between classical genetic resistance and
non-genetic phenotypic drug tolerance (such as
persister cells phenomena in pathogens like
Mycobacterium  tuberculosis). ~ Comprehensive
training programs for laboratory personnel to
effectively navigate these diagnostic blind spots will
significantly reduce treatment failures (Elemuwa,

2026a).
8.2  Enforcement of Strict Antimicrobial
Stewardship Programs (ASPs)

Federal and state ministries of health must
collaboratively mandate the establishment of
operational ASP committees in all healthcare
institutions. These highly structured committees
must actively govern prescriptive pathways,
restricting unregulated OTC dispensation and
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strictly enforcing culture-sensitivity prerequisites
before the administration of critical reserve
antibiotics. Continuing medical education (CME)
focusing heavily on modern microbial survival
mechanisms should be an irrevocable mandate for
all prescribing clinicians (Elemuwa, 2026b).

8.3 Tightening Regulations on Agricultural and
Veterinary Antimicrobial Use
Recognizing the agricultural sector as a wvast
reservoir for emerging resistant determinants
demands stringent legislative action. Regulatory
bodies, crucially involving NAFDAC and the
Federal Ministry of Agriculture, must enforce
explicit existing bans on the use of medically vital
antibiotics as prophylactic growth promoters in
livestock and poultry. Furthermore, rigorously
educating farmers on alternative infection
prevention modalities and standardized biosecurity
will prove crucial to severing the farm-to-clinic
zoonotic transmission pipeline (Iwu et al., 2020).

8.4 Augmenting Environmental Surveillance and
Sanitation (WASH)
Mitigating the environmental spread of mobile
genetic elements definitively requires massive
existential investments in Water, Sanitation, and
Hygiene (WASH) infrastructures. Highly strict
protocols must be legally established governing the
bioremediation and precise treatment of hospital
effluents, slaughterhouse =~ wastewater,  and
agricultural runoff prior to their release into
communal ecological waterways to definitively
forestall environmental colonization by highly
resistant microbes (Fletcher, 2015).

8.5 Sustained Public Health Education Campaigns
modulating the deeply entrenched socio-behavioral
drivers of AMR ultimately necessitates expansive,
sustained, culturally congruent community
engagement. Government-sponsored sensitization
programs must aggressively and innovatively
combat the deep-seated normalization of self-
medication, persistently educating the populace on
the explicitly narrowed indications for antibiotics
versus symptomatic management for routine viral
illnesses. Utilizing community leaders, religious
figures, and widespread digital broadcasting is
fundamentally essential for maximizing public
reach.

IX.  Conclusion
Antimicrobial  resistance  definitively
imperils the ongoing stability of Nigeria’s
healthcare infrastructure and constitutes an
aggressively mounting categorical threat to
overarching national and global public health

security. The unchecked trajectory of AMR
functionally promises a return to a pre-antibiotic era
wherein routine surgical interventions and minor
traumatic injuries carry unacceptable mortalities.
Confronting this expanding, multi-faceted crisis
absolutely obligates a highly synchronized,
multidimensional response characterized by the
profound enhancement of accurate, real-time
epidemiological  surveillance = networks, the
unyielding institutionalization of formidable clinical
stewardship mandates, and the meticulous, fully-
funded execution of national policy directives.

A systemic transition is required from
recognizing AMR as solely an infectious disease
quandary to treating it as a holistic public health and
socioeconomic emergency. Substantially addressing
the foundational drivers requires a dedicated
integration of comprehensive human-centric,
ecological, and veterinary strategies. Sustained,
multisectoral collaboration aggressively governed
by a unified One Health doctrine is ultimately
incontrovertible for effectively suppressing the
genetic genesis, pervasive proliferation, and broad
environmental transmission of high-level resistant
and persistently tolerant pathogenic strains. The
time for insulated interventions has passed;
navigating the forthcoming decades requires
enduring vigilance, profound innovation, and
cohesive national resolve to secure epidemiological
equilibrium for future generations.
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