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Abstract  

Antimicrobial resistance (AMR) poses a significant global health threat, with 5 million deaths 

linked to bacterial AMR in 2021, projected to reach 10 million by 2050. Low- and middle-income 

countries (LMICs) like Nigeria face a high AMR burden, particularly among children under 5, 

driven by infectious diseases such as neonatal sepsis and respiratory infections. Inappropriate 

antibiotic use, fuelled by limited diagnostics, unregulated access, and poor regulatory frameworks, 

exacerbates this crisis. Nigeria's National Action Plan (NAP) 2.0 (2024) prioritises antimicrobial 

stewardship (AMS) in healthcare facilities, yet pediatric AMS programs are scarce due to low 

awareness, skill gaps, and communication challenges. This review outlines the state of AMS in 

Nigeria, emphasising the need for paediatric-specific programs to combat AMR and reduce under-

5 mortality. A conceptual framework is proposed to streamline AMS implementation, linking inputs 

(human resources, infrastructure, policies), processes (audits, guidelines, education), and outputs 

(rational antibiotic use, reduced AMR). The framework highlights synergy with Infection 

Prevention and Control, Diagnostic Stewardship Programmes, Patient Safety, and Behavioural 

Change Interventions. Key recommendations include establishing multidisciplinary AMS teams, 

investing in point-of-care diagnostics, providing training, and utilising digital tools like e-

prescribing. The Nigerian Society for Paediatric Infectious Diseases AMS network, modelled on 

the UK-PAS, can drive advocacy and training.  

Keywords: Antimicrobial Resistance, Antimicrobial Stewardship, Children, Conceptual 

Framework, Infectious diseases. 

 

Introduction 

Antimicrobial resistance is one of the top 10 

global health concerns, with an estimated 5 

million deaths associated with bacterial AMR 

in 2021, and 1.14 million deaths attributed to 

BAMR in the same year.1 Unchecked, this 

figure is estimated to reach 10 million deaths 

annually by 2050.2 In 2019, low- and middle-

income countries carried the highest burden of 

bacterial AMS, with the highest incidence of 

27.3 deaths per 100,000 seen in western Sub-

Saharan Africa.3 The main drivers of AMR are 

antibiotic misuse and overuse, which are 

compounded by limited diagnostic capacities, 

unregulated access to antibiotics, high burden 

of infectious diseases and poor regulatory 

framework.4, 5 These conditions are prevalent in 

most LMICs, including Nigeria. Paediatric 

populations are particularly at risk of AMR due 

to the high prevalence of infectious diseases 

and use of empirical treatment in children. A 

systematic review and forecast of AMR to 2050 

revealed that children under five years were 

most affected by AMR. 1   

To address the rising burden of AMR, the World 

Health Organisation GAP recommends he 

establishment of AMS programmes in 

healthcare facilities. The Nigerian AMR NAP 

1.0 launched in 2017, and more recently, the 

NAP 2.0 of 2024 highlights AMS in healthcare 

facilities as priority interventions to address 

AMR in Nigeria. Evidence abounds of the 

effectiveness of AMS in addressing AMR in 

paediatric settings. However, reviews of the 

mailto:tundeogunbosi@yahoo.com


Ogunbosi Babatunde O 

©Niger J Paediatr. Volume 52, Issue No. 3, 2025____________________________________________233 

AMS programme in Nigeria reveal a lack of 

AMS in most paediatric settings in Nigeria. 

This signifies a critical gap in healthcare 

delivery among paediatric practices. Various 

reasons have been alluded to for this, including 

a lack of awareness, skills lag or gap in 

developing and delivering AMS programmes, 

and a lack of understanding or communication 

of AMS programmes to stakeholders. 

 

This review provides an overview of the state 

of AMS programmes in Nigeria, highlights the 

essential components of an effective AMS 

programme, and presents a conceptual 

framework to support establishing AMS 

programmes in paediatric settings in Nigeria. It 

concludes with actionable steps to guide 

rational antibiotic use in children through a 

functional, sustainable AMS programme in 

paediatric practice in Nigeria.  

 

Burden of infection and AMR in children 

and the need for AMS Programmes 

Globally, infectious diseases contribute 

significantly to under-5 mortality (U5M).6 The 

leading causes of U5M are neonatal disorders, 

lower respiratory infections, diarrhoeal 

diseases, birth defects and malaria.7 Nigeria has 

one of the highest U5MR in the world, with 

infectious diseases such as neonatal sepsis, 

lower respiratory tract infection, diarrhoeal 

diseases, malaria and measles playing leading 

roles. 6, 8, 9 Increasingly, drug-resistant 

organisms are playing a significant role in 

paediatric infections, including in Nigeria.1, 10-16 

Inappropriate antibiotic use in children is 

widespread.17-19 The most common infections 

in children are respiratory infections and 

diarrhoea diseases. These are often associated 

with a high prevalence of antibiotic use despite 

being predominantly caused by viruses that do 

not require antibiotics.20 Various contributing 

factors have been alluded to this, ranging from 

a physician's uncertainty as to the cause of the 

infection, whether bacterial or fungal, physician 

incompetence in evaluating the child, pressure 

from family, concerns or fear of withholding 

antibiotics from a child with untoward 

consequences, lack of access to laboratory 

diagnostics, and exceptionally rapid or point-

of-care diagnostics. Emerging evidence is also 

highlighting the dangers of the effect of 

inappropriate antibiotic use in later life. These 

include a dysbiosis with disruption of the 

microbiome, increased risk of drug-resistant 

infections, diabetes and inflammatory 

conditions like asthma.21 Antibiotic use in 

paediatrics is thus a prime target for 

antimicrobial stewardship interventions.  

 

Understanding the AMS Programme 

Addressing the AMR burden involves engaging 

a wide array of stakeholders, including 

clinicians and scientists who are often not 

familiar with the concept of AMR, as well as 

other related medical literature and 

terminologies. It therefore requires that AMR 

and associated issues be communicated in an 

easily comprehensible manner by the content 

experts and implementers to governments, 

policymakers, the legislature, economic and 

development experts, rights groups, and the 

general public. Unfortunately, this is not often 

the case, and critical stakeholders frequently 

lack an understanding of the concepts of AMR. 

Compounding this is the absence of indigenous 

terminology for AMR or AMS in most affected 

communities. This partly explains why a survey 

published by the World Health Organisation in 

2015 revealed only 21% of participants had 

heard the term AMR before, compared to 70% 

for antibiotic resistance.22 Thus, AMR has been 

said to have a language problem.23 This is also 

true for antimicrobial stewardship. Among 

healthcare providers, the concept of AMS is 

new or unknown to most, or at best, it is 

abstract. What makes this even more confusing 

is that the AMS concept applies to different 

strata of society: global, regional, national, sub-

national, healthcare facility, and individual 

levels. It also applies to human, animal and 

environmental health sectors. Therefore, it is 

necessary to communicate the concept of AMS 

to healthcare providers, government, 

policymakers, consumers of healthcare 
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services, and stakeholders in ways that are 

easily comprehended and relatable.  

 

Conceptual framework for AMS  

A conceptual framework for AMS can therefore 

be a handy tool for presenting the concept of 

facility AMS in a simple, comprehensible 

manner. A conceptual framework for 

antimicrobial stewardship (AMS) streamlines 

comprehension by visually and logically 

mapping how AMS programs operate within 

healthcare settings. It links key elements such 

as inputs (resources, policies), processes 

(interventions, audits), and outputs (outcomes 

like reduced resistance), while highlighting 

interconnections with related programs, 

including infection prevention and control 

(IPC), diagnostic stewardship, all resting on a 

foundation of behavioural change and patient 

safety initiatives (Figure 1). 

 

 
Figure 1: Conceptual Framework of an Antimicrobial Stewardship Programme 

 

The inputs for an AMS Programme 

Essential inputs for an AMS programme can be 

broadly grouped into three: human resources, 

infrastructure and policy guidance/backing. 

The human resource needs include a facility 

management team, an AMS Committee and/or 

Team, and AMS Champions.24 Facility 

management is a key human resource 

component of an AMS programme, as the 

required policies and action plans will need 

their approval. In addition, the facility 

management is a key constituent of the AMS 

Committee, which is the highest decision-

making authority regarding the AMS 

programme and interventions in the facility. 

Other constituent members of the AMS 

Committee include AMS content experts, such 

as infectious diseases, clinical microbiologists 

and AMS pharmacists/clinical 

pharmacologists, heads of clinical units, 

including nursing, clinical epidemiology, IPC 

and Drugs and Therapeutics Committee, 

information technology unit, the medical 

records, environmental department, patient 

interests' representative, quality improvement 

unit and a secretariat staff.24 The AMS Team is 

a core of professionals involved in the day-to-

day activities of implementing a facility's AMS 

programme. The AMS champions are another 

human resource needed to help overcome 

obstacles and barriers in the course of executing 

an AMS programme. These are usually people 

of high repute who can interface with facility 

management, prescribers, patients or patient 
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groups, and the community to ensure the 

objectives of an AMS programme are achieved. 

They may be from within or outside the 

healthcare facilities. 

Next is the necessary infrastructure for a 

functional AMS programme. These include a 

medical microbiology laboratory, a pharmacy, 

admission wards and clinics, an IT 

infrastructure for communication and a hospital 

information system covering electronic medical 

records, laboratory and pharmacy information 

systems. In most LMICs, attention must be paid 

to adequate water and electricity power supply 

systems. Lastly, there are the policies and 

policy documents, which give validity and from 

which the AMS programme draws justification 

and alignment with global and national 

interventions. The WHO GAP on AMR and the 

Nigeria One Health NAP 2.0 are such 

documents. 25, 26 Health facilities may develop 

facility-specific AMR policies to address 

contextual issues while aligning with national 

and global policies.  

 

The outputs for an AMS Programme 

The main outputs desired in any AMS 

programme are rational use of antibiotics, 

reduction in AMR burden, improved patient 

outcomes, and often an associated reduced cost 

of care. Health facilities may choose any of 

these, or subsets thereof, as key performance 

indicators of the AMS programme for the 

facility. These primary outputs are achieved 

through a series of secondary outputs or AMS 

interventions and processes. 

 

AMS Programme Interventions and Processes 

Several activities and processes take place 

within an AMS Programme. A detailed 

description can be found in the WHO practical 

tool kit for AMS in LMIC.24 They consist of 

core interventions comprising prospective 

audits and feedback, and pre-authorisation and 

formulary restriction. These are evidence-based 

interventions that have been found to achieve 

rational use of antibiotics. At least one of these 

is recommended for inclusion in any ASM 

programme. Other supplementary interventions 

include antibiogram and guideline 

development, electronic decision guides/tools, 

education and training, selective reporting, 

AMR/AMU/AMC surveillance, using data for 

action, and reporting, feedback, and interactive 

fora. One or more of these may be deployed 

concurrently or sequentially, depending on 

contextual exigencies.  

 

Interacting or Interrelated Programmes 

A conceptual framework for antimicrobial 

stewardship (AMS) programs emphasises the 

synergy between AMS, Infection Prevention 

and Control (IPC), and Diagnostic Stewardship 

Programs (DSP). IPC reduces hospital-

acquired infections and antibiotic demand, 

while DSP ensures accurate, timely diagnostics 

for targeted antibiotic use.27 Together, these 

programs enhance rational prescribing and 

combat antimicrobial resistance (AMR). In 

settings with limited human resources for the 

AMS programme, an approach to an integrated 

AMS/IPC/DSP may be deployed. 28, 29   

 

The Foundation 

For any AMS programme, patient safety 

initiatives are the overarching goal, so all AMS 

programmes should align with the principal 

health facility's goal of ensuring patient safety. 

This goal is often embedded in people-centred 

facility quality improvement or a total quality 

management programme.30 Often bedevilling 

irrational antibiotic use are human or 

institutional behaviours. Behavioural change 

interventions are imperative to ensure that 

desired changes in rational antibiotic use are 

achieved. There usually exists a “prescribing 

etiquette” amongst medical practitioners, and 

behavioural change interventions can be used to 

positively influence this, as well as help 

develop a "culture to culture". A guide to 

implementing behavioural change 

interventions is well developed in the WHO 

document on Tailoring Antimicrobial 

Resistance Programmes Manual. 31  

 

Beyond Understanding AMS Programmes: 

Strategic Value of a Conceptual Framework 
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A conceptual framework for antimicrobial 

stewardship (AMS) programs not only 

improves understanding and communication of 

an AMS program but also clarifies the scope 

and sequence of required actions. In addition, 

the Conceptual Framework aligns resources 

with programme goals, fosters cross-

departmental collaboration, and is a potent tool 

for advocacy and planning. Furthermore, it 

supports monitoring, evaluation, and 

sustainability by delineating responsibilities, 

clarifying elements to monitor, and integrating 

AMS with broader institutional goals, 

processes (e.g., Infection Prevention and 

Control [IPC] and Diagnostic Stewardship 

Programs [DSP]), and resource needs to ensure 

long-term impact. 

 

Theoretical Frameworks for AMS 

Programme Implementation 

Beyond understanding AMS, theoretical 

frameworks provide templates for 

implementing specific interventions or 

targeting AMS programmes. Good-fit 

theoretical frameworks include the PDSA cycle 

(Prepare, Do, Study, Adjust) and the COM-B 

Model (Capability, Opportunity, Motivation - 

Behaviour). Smart models like the PDSA cycle 

help implement AMS interventions to reduce 

changing antibiotic use patterns in specific 

disease conditions such as asthma.32 This is 

premised on a plan to study the factors 

associated with the inappropriate use of 

antibiotics in clinical situations and to propose 

a set of AMS interventions. Then do: which 

may include education and training, guideline 

provision, pre-authorisation and formulary 

restriction, or a combination of these. After this, 

a study of the impact of these interventions is 

evaluated. This may be in the form of 

antimicrobial use surveillance, antimicrobial 

consumption surveillance, or both. Then adjust: 

using the data gathered from the antimicrobial 

use and/or antimicrobial consumption 

surveillance to revise the action plan. This 

complete cycle of plan-do-study-adjust has 

been effectively used to reduce inappropriate 

use of antibiotics presenting with asthma to an 

emergency department.32  The COM-B Model 

(Capability, Opportunity, Motivation - 

Behaviour) is best suited to behavioural change 

interventions in an AMS programme. It is 

premised on the proposition that the healthcare 

worker’s capability (such as knowledge and 

understanding of expectations and skill set 

needed for a desired or required action), 

opportunity (contextual factors which enhances 

or acts as barriers to taking the desired action) 

and, the motivation (the perceived benefit or 

rewards systems that reinforces taking the 

desired action) are essential for the healthcare 

worker’s behaviour. This can be used in the 

setting of education and training or behaviour 

change interventions to ensure antibiotic 

guideline use in AMS programmes.33, 34 The 

PDSA cycle and the COM-B Model may be 

used to implement different AMS interventions, 

either in isolation or combined for a particular 

AMS intervention. 

 

Recommendations  

The unacceptable high under-five mortality and 

AMR burden in Nigeria, driven by infectious 

diseases like neonatal sepsis and respiratory 

infections, calls for robust paediatric 

antimicrobial stewardship (AMS) programs. 

This aligns with Nigeria's One Health AMR 

National Action Plan (NAP) 2.0, and the 

conceptual framework integrating AMS, IPC, 

and DSP is a tool to facilitate this. A 

professional organisation like the Paediatric 

Association of Nigeria can take leadership by 

mandating paediatric AMS programmes in 

healthcare facilities. The Nigerian Society for 

Paediatric Infectious Diseases, which has been 

at the forefront of supporting paediatricians to 

establish AMS programmes, can provide 

technical assistance by supporting the 

establishment and training of multidisciplinary 

teams to actualise this mandate. Investing in 

microbiology diagnostic platforms and point-

of-care (POC) diagnostics is essential to reduce 

empirical prescribing. This should be 

complemented by providing equitable access to 

quality-assured antibiotics. Added to this is the 
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need for innovative and sustainable finance 

mechanisms and the integration with electronic 

medical records (EMRs) for real-time AMS 

decisions. The underpinning role of 

behavioural change cannot be overemphasised. 

Reviewing the curriculum and incorporating 

AMS modules into medical school and 

pediatric residency programmes are essential 

imperatives. Lastly, strengthening the NISPID 

AMS Network, and modelled on programmes 

such as the UK-PAS, to coordinate training and 

policy advocacy should be strongly 

considered.35 

 

Conclusion 

Nigeria can reduce its AMR burden and under-

5 mortality by integrating AMS with IPC and 

DSP, leveraging PDSA and COM-B 

frameworks, and aligning with NAP 2.0. 

Sustainable financing, scalable diagnostics, and 

national networks are critical for long-term 

impact, positioning paediatric AMS within 

Universal Health Coverage agendas. 
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