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FOREWORD

Antimicrobial resistance (AMR) is a growing global health threat that undermines the effectiveness of life-saving
medicines and endangers human, animal, and environmental health. The Increasing burden of drug-resistant
infections calls for urgent and coordinated action, particularly in strengthening the knowledge and capacity and
Influencing behaviour change and practices of professionals working across the human, animal and environment
sectors. Infection prevention and control (IPC) Is equally critical in mitigating the spread of resistant pathogens
and ensuring safe healthcare delivery.

The World Health Organization (WHO) Global Action Plan on AMR was adopted in 2015, calling for a
multisectoral, One Health approach to combat AMR. One of its five strategic objectives emphasizes the
importance of improving awareness and understanding of AMR through education and training. In line with this
the Africa Union Framework Subsequently countries developed thelr National Action Plans on AMR aligned to
this Global Action Plan.

Aligned with this global priority, this Reglonal Guide for the Integration of Antimicrobial Resistance and Infection
Prevention and Control in Pre-Service Education serves as a critical tool in building a well-prepared health
workforce. By embedding AMR and Infection prevention and control (IPC) principles into pre-service education,
this guide ensures that future health professionals—across human, animal, and environmental health sectors—
are equipped with the necessary knowledge, skills, and attitudes to tackle AMR effectively.

This guide provides a structured and adaptable framework for integrating AMR and IPC into curricula for medical,
veterinary, pharmacy, nursing, and other allled health professions. By fostering a workforce that understands
antimicrobial stewardship, rational antimicroblal use, and robust IPC measures, we can strengthen health
systems and contribute to the sustainable containment of AMR.

The development of this guide Is the result of collaborative efforts among reglonal stakeholders, experts, and
institutions committed to strengthening AMR and IPC education. We extend our sincere gratitude to all
contributors for their dedicatlon to this critical initiative.

It is our hope that this guide will inspire harmonized, evidence-based, and action-oriented learning that
empowers the next generation of health professionals to be champlons in the fight against AMR and advocates
for robust infection prevention measures. As we move forward, we urge governments, academic institutions,
regulatory bodies, and professional assoclations to adopt and implement this guide In their training programs.

Together, we can build a resilient health workforce and safeguard the future of antimicrobial effectiveness for
generations to come.

Dr.Ntull A. Kapologwe
Director General
East Central and Southern Africa Health Community (ECSA-HC)
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EXECUTIVE SUMMARY

The Curriculum Guide for AMR and IPC Integration in Pre-Service Education provides a
comprehensive framework for integrating Antimicrobial Resistance (AMR) and Infection
Prevention and Control (IPC) principles into the foundational training of healthcare,
veterinary, and environmental science students. Recognizing AMR as an urgent global
health crisis, this guide aligns with the World Health Organization’s (WHO) Global
Action Plan on AMR and adopts a One Health approach to address AMR across human,
animal, and environmental health domains. The One Health Approach further
recognizes that gender dynamics can significantly influence health outcomes,
including management of AMR and IPC practices.

The Curriculum Guide for AMR/IPC Integration in Pre-Service Education is designed to
equip students with the foundational knowledge, skills, and attitudes necessary to
address Antimicrobial Resistance (AMR) and Infection Prevention and Control (IPC)
whilst also understanding how gender roles affect healthcare access, education and
decision-making. Advocating for embedding AMR and IPC principles into pre-service
training, ensuring that graduates enter the workforce prepared to combat the rising
rates of resistant infections and improve patient and animal health outcomes.

This guide adopts a One Health approach to AMR and IPC education, emphasizing the
interconnected roles of human, animal, and environmental health whilst considering
the impact of gender dynamics across the three sectors with an aim of fostering an
interdisciplinary mindset among students, preparing them to collaborate across sectors
and address AMR in a holistic manner.

Curriculum Structure and Key Components

The guide outlines a structured curriculum, that can be adopted based on context
diversities, that includes both theoretical and practical components to ensure a
comprehensive understanding of AMR and IPC. Key components include:
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1. Foundational Knowledge: Core principles of AMR, IPC, and One Health, focusing on
the biological, environmental social factors and their gendered effects that
contribute to AMR.

2.Practical Skills Development: Hands-on fraining in IPC practices, antimicrobial
stewardship (AMS), and case-based learning for real-world application of AMR
principles.

3.Interdisciplinary and Collaborative Learning: Modules designed to encourage cross-
disciplinary collaboration, preparing students for teamwork in complex healthcare
environments.

4.Evaluation and Assessment: Tools and metrics to assess student competencies in
AMR and IPC, ensuring they meet global standards for responsible antimicrobial use
and infection prevention.

Implementation Guidelines

The guide offers step-by-step instructions for implementing an integrated curriculum,
adaptation to different educational and resource contexts. It also provides guidance on
training faculty, assessing institutional readiness, and utilizing partnerships with health
organizations for program support.

Expected Outcomes

The integration of AMR and IPC into pre-service education is anticipated to produce a
workforce that is not only technically skilled but also motivated to advocate for
responsible antimicrobial use and robust infection prevention practices. Ultimately, this
curriculum guide supports the development of sustainable, system-wide AMR solutions

that will have a lasting impact on public health and infection control at both national
and global levels.
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BACKGROUND

According to the Monitoring global progress on addressing antimicrobial resistance TRACSS report 2021, 75.6% of
responding countries reported to offer at least some level of training on AMR for human health professionals, of which
only 9.6% countries have systematically incorporated AMR into training curricula for these professionals. A concerted
push needs to be made globally to incorporate AMR formally and systematically into the training curricula for all relevant
human health cadres. The country reports from the 2023 self-assessment Indicated that IPC, AMR and AMS are not
mainstreamed into professional education and training for STP, Kenya and Ethiopia. The countries further indicated that
there is a need to support the institutionalization of these three areas as a measure for long term and sustained education
and awareness.

The integration of Infection Prevention and Control (IPC) and Antimicrobial Resistance (AMR) into pre-service curricula for
healthcare and veterinary students is a crucial step toward addressing the global health crisis posed by AMR. This
integration aims to equip future healthcare professionals with the knowledge, skills, and attitudes necessary to prevent
Infections, promote responsible antimicroblal use, and understand the complex, multifaceted nature of AMR.

AMR, driven by factors like overuse and misuse of antibiotics in both human and animal health, poses a severe threat to
global health, food security, and economic development. The World Health Organization (WHO) and other global bodies
recognize AMR as one of the top public health challenges, emphasizing the Importance of educating healthcare
professionals early on. Despite these recommendations, many healthcare curricula do not vet provide adequate training
in AMR and IPC, leading to a knowledge gap In new practitioners entering the workforce.

The Tralning Needs Assessment conducted across 34 Institutions in East, Central, and Southern Africa revealed
significant gaps In pre-service education for Antimicroblal Resistance (AMR), Infection Prevention and Control (IPC), and
Antimicroblal Stewardship (AMS). A total of 830 human health students, 89 animal health students, and 308 faculty
members participated In the assessment. While 87% of students had heard of AMR, only 53% were familiar with IPC, and
Just 42% had been exposed to AMS In their training. Practical training was notably lacking—only 29% of students reported
having participated in real-world AMR/IPC case studies, and fewer than 35% felt confident applying IPC measures. Among
faculty, 68% expressed moderate to low confidence In teaching AMR/IPC content, citing outdated resources, Inadequate
training, and absence of national or Institutional guidance.

Institutionally, only 41% of training institutions had integrated AMR or IPC into their core curriculum, and just 15% had
formal mechanisms to track students’ competencies in these areas. Despite these limitations, 91% of faculty indicated a
willingness to update their teaching materials, and 85% of Institutions showed readiness to adopt harmonized and
competency-based training modules. The findings underscore the urgent need to develop updated, standardized
curricula and to enhance faculty development. There Is also strong support for policy reforms to empower Institutions,
invest in digital platforms for knowledge sharing, and build interprofessional One Health learning environments.
Strengthening pre-service education through these interventions is essential to preparing a health workforce capable of
addressing AMR threats in a resilient and sustainable manner.

Rationale

Integrating IPC and AMR into pre-service curricula ensures that future practitioners In medicine, nursing,
pharmacy, veterinary medicine, and allied health fields are not only aware of the risks and drivers of AMR but also
skilled in prevention practices and stewardship. The guide aims to equip future public health professionals with
the knowledge, skills, and attitudes necessary to prevent infections and promote responsible
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antimicrobial use from the beginning of their careers. This pro- active approach to early integration
of AMR and IPC concepts into pre-service curriculum enables graduates to contribute effectively to
national and global efforts in combating AMR. By establishing these competencies in pre-service
education, Institutions can help bridge critical gaps in AMR and IPC knowledge, particularly in low-
resource settings where the impact of AMR is most profound.

This guide embodies the One Health approach, which recognizes the interconnectedness of
human, animal, and environmental health, offers a holistic framework to address AMR by
promoting cross-disciplinary collaboration and education (CDC, 2022). AMR Is driven by a
combination of factors across these domains, including the misuse of antimicrobials in human
medicine, animal agriculture, and environmental contamination (WHO, 2015). Therefore, preparing
healthcare, veterinary, and environmental science students with a foundation in AMR and IPC is
critical to creating a workforce capable of addressing AMR on multiple fronts.
1.Early Awareness, Professional Readiness and Behaviour Change: Embedding AMR and IPC
training into pre-service education ensures that future healthcare and veterinary professionals
understand the importance of responsible antimicrobial use and effective infection prevention
from the start of their careers. Studies indicate that early exposure to AMR concepts
significantly Iimproves practitioners' stewardship behaviors and reduces misuse of
antimicrobials (Pulcini & Gyssens, 2013). By teaching IPC and AMR principles in an integrated
manner, students are better prepared to implement these practices consistently in their
professional settings.
2.Promoting Interdisciplinary Collaboration: AMR's complex nature requires collaboration
across sectors. Training pre-service students within a One Health framework fosters an
interdisciplinary mindset, allowing them to appreciate the roles of human, animal, and
environmental health in the AMR crisis. This early foundation encourages future collaboration
among professionals, addressing AMR at all levels and creating a coordinated effort against
this public health threat (Dyar et al., 2018).
3.Improving Infection Prevention Control and Biosecurity Practices: Robust IPC practices in
both human and animal healthcare are essential to curbing the spread of resistant infections.
By educating students in IPC protocols, hyglene practices, and biosecurity measures,
Institutions can instill preventive habits that reduce infection transmission. Effective IPC has
been shown to significantly decrease AMR rates in healthcare facilities and agricultural settings
(Tacconelli et al, 2018). Teaching these measures as part of pre-service education equips
graduates with the skills necessary to implement IPC as a routine aspect of care.
4.Addressing the Growing Demand for AMR-Competent Workforce: The United Nations
Quadrpartite have called for increased training in AMR across all disciplines, emphasizing the
urgent need for an AMR-competent workforce capable of implementing stewardship and IPC
measures effectively (WHO, 2015). Integrating these topics into pre-service education aligns
with these global recommendations and fills a critical gap, particularly in regions where AMR Is
rising rapidly.
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5. Sustaining Long-term Change through Education: Addressing AMR is not a short-
term endeavor; it requires sustained change in practice and policy. Pre-service
education provides a foundational platform for instilling the values, attitudes, and
practices of responsible antimicrobial use and infection prevention early in
professional training. Graduates trained with a One Health perspective are more

likely to uphold these practices throughout their careers.

THE APPROACH TO CURRICULUM DEVELOPMENT

Curriculum development is a systematic process of designing, implementing, and evaluating
educational programmes to meet the needs of learners and socliety. Different approaches guide how
curricula are structured, delivered, and assessed. Below are the key approaches to curriculum
development:

1.Needs Assessment and Stakeholder Engagement

2.0ne Health Curriculum Framework Design

3.Content Development and Resource Compilation

4. Pilot Testing and Feedback Collection Across Sectors

5.Finalization and Dissemination

6.Monitoring, Evaluation, and Continuous Improvement from a One Health Perspective

Identify Innovation Success
Noods Assessment and Content Developmant Monitarng Bvsluation
Stakeholdes and Resource and Continuous
Engagement Compilation mpeovement

D
c E
Improve Management
g 7 e Hiaith Curnicuium Fesdback Collection
| Framework Design Across Sectons and

\ / Implamentation
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Each phase in the development of this curriculum implementation guide is structured to promote a
One Health-focused approach, equipping future professionals with the interdisciplinary
knowledge and collaborative skills necessary to tackle AMR and IPC comprehensively. This
phased approach not only enhances sector-specific competencies but also encourages a culture
of cross-sectoral collaboration essential for safeguarding health at the human-animal-environment
interface.

Objectives of Curriculum Guide

This curriculum guide should support educational institution to
1. Apply change management strategies in integration AMR and IPC into preservice curricula
2. Identify stakeholders for successful integration
3.ldentify appropriate AMR and IPC content for the various cadres and levels of training
4.|dentify effective pedagogical approaches to facilitate acquisition of competencies in AMR and
IPC
5. ldentify resources required for the implementation of new curriculum

PHASES OF IMPLEMENTATION OF THE CURRICULUM GUIDE

As future public health professionals play a key role in combating AMR and implementing effective
IPC and biosecurity practices, embedding these topics In pre-service training Is essential. To
ensure that AMR and IPC education is both comprehensive and practical, a curriculum
implementation guide is required.

Integrating a One Health perspective- which recognizes the interconnectedness of these health
sectors- into pre-service training ensures that future healthcare, veterinary, and environmental
professionals understand the broader implications of AMR and IPC and are equipped to
collaborate effectively.

To achieve this, a curriculum implementation guide is necessary to embed One Health principles
within AMR and IPC education for students in health-related fields. The implementation will involve
3 planned phases, each designed to build upon the previous one, Incorporating leadership,
stakeholder input, best practices, and contextual considerations at every step. The phases alm to
ensure that the guide is relevant, adaptable, and aligned with local and global AMR and IPC pre-
service education standards. This guide will provide a structured, evidence-based approach for
educators and Institutions, ensuring that students gain the knowledge, skills, and attitudes
necessary to address AMR and IPC challenges effectively while fostering an interdisciplinary
understanding of antimicrobial resistance and infection control practices.
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PHASE 1: TRAINING OF TRAINERS AND
EDUCATIONAL LEADERS

Integration of AMR and IPC into a preservice curriculum should begin with full support and
agreement from the senior management of the training institutions, relevant regulatory agencies
and technical leads of the various academic departments.

In Phase 1 of developing the curriculum guide for pre-service training in AMR (Antimicrobial
Resistance) and IPC (Infection Prevention and Control), the focus is on preparing trainers and
educational leaders who will deliver and champion the curriculum in their respective institutions.
This phase Is foundational and lays the groundwork for successful and sustainable implementation
as it ensures that educators are not only well-versed in the technical content of AMR and IPC but
also equipped with the skills and pedagogical strategies necessary to effectively teach these topics
to students. This phase helps establish a strong foundation that will enhance the overall impact of
the curriculum on future healthcare professionals.

Objectives of Phase 1

The primary objectives of this phase are to:

Sensitize the stakeholders to create ownership of the process and implementation of IPC/AMR
curriculum integration

Build Expertise in AMR and IPC Content: Ensure that trainers and educational leaders have an
understanding of AMR and IPC, including current trends, the One Health approach, and evidence-
based strategies;

Promote Interdisciplinary Understanding: Encourage a holistic,c, One Health perspective that
integrates human, animal, and environmental health considerations into AMR and IPC training;

Establish Champions for AMR and IPC Education: Cultivate a network of knowledgeable trainers
who are committed to promoting AMR and IPC practices within thelir institutions and broader
professional communities.
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Expected Outcomes of Phase 1
By the end of Phase 1, trainers and educational leaders are expected to:

Have an understanding of AMR and IPC and the ability to convey this knowledge effectively.

Be skilled in using interactive and student-centered teaching methods suited for AMR and IPC
topics.

Be committed to advocating for AMR and IPC best practices within their institutions and
professional networks.

Form part of a community of practice that fosters continuous learning, collaboration, and
innovation in AMR and IPC education.

Identify institutional champions who will spearhead integration of AMR and IPC into preservice
education

Stakeholders and theirroles
1. University leadership and tertiary colleges

2,

* Development of the curriculum

¢ |mplementation

* Mobilize and allocate resources

* Managing and leading change

* Promoting multidisciplinary collaboration
= Monitoring and evaluation

Relevant educational regulatory bodies
* Review relevant policies and regulations to integrate IPC and AMR where applicable
* Approval and accreditation of the curriculum
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Table 1: Modules for sensitizing training of trainers and educational
leaders on AMR and IPC

1.1

1.2

AMR and IPC
in the context
of Emerging
and
Reemerging
infectious
diseases

Integrating
AMR and IPC
into
Preservice
Education

Ability to recognise
AMRand IPC
interventions against
emerging and
reemerging diseases

= Ability to
appreciate gaps
in the existing
pre-service
education

+ Ability to lead
integration
process

Ability identify and

foresee challenges

and possible

solutions

+ Understand the .

importance of

AMR and IPC in
controlling .
emerging and
reemerging
infectious

diseases

+ Understanding

gender and

equity

dimensions in .
controlling
emerging and
reemerging
infectious

diseases

-

.To understand .
the integration
of AMR
processes in
preservice
education .
2.To understand
the risk
management .
process

Emerging and Re-
emerging infectious
diseases
Importance of
effective
implementation of
AMR, IPC and
Biosecurity
interventions in
prevention of
infectious diseases
Gender and equity
considerations in
prevention and
control of infectious
diseases

Benefits of AMR and
IPC integration on
healthcare safety,
quality and service
delivery

Findings from the
training needs
assessment

AMR curriculum
integration process
Facllitating the
process of
integrating AMR and
IPC content into
existing curriculum
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13 AMRasa
Global
Health
Challenge

1.4 Managing
and Leading
Change

1.5 What Next?

By the end of this
sub-module the
participants
should recognize
AMR as a public
health problem
that requires
concerted effort
from relevant
stakeholders
Ability to stay
abreast with a
current global
trend in the
context of
IPC/AMR

Ability to effectively
manage and lead
attitude change in
the context of
AMR/IPC

+ Explain the
global trends of
AMR

+ Torecognise
AMRasa
public health
concern

= Tocreate
awareness on
the current
global trends
on AMR

+ Tolllustrate
the benefit of
AMR
interventions

1.Toenhance
leadership
skills

2.To design and
Implement
change
strategies

3.To monitor and
evaluate the
change
Initiatives

To promote inter-

displinary

collaboration

Assign Institutional
Champions to
drive change and
implementation

Global trends of
AMR

Morbidity/
Mortality
assoclated with
AMR

Drivers and
impact of AMR
Global and
regional
coordinated
efforts to combat
AMR

Safety and quality
in service delivery

Change
management
principles
Leading change
Policy framework
in the context of
AMR/IPC
Monitoring and
evaluation
frameworks
Overview of One
Health approach
on IPC/AMR
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PHASE 2: IDENTIFYING KEY COMPETENCIES AND
CONTENT INAMRAND IPC

In this phase, we aim to identify the essential AMR and IPC competencies and curriculum content
to be incorporated into pre-service education across the human health, animal health, agriculture,
and environmental sectors. This phase will focus on collaboration with academic leaders, subject
matter experts, government representatives, and various stakeholders from public health, clinical,
agricultural, and environmental backgrounds to define the knowledge, skills, and attitudes
required to address AMR effectively.

By engaging a diverse array of experts and stakeholders, this phase will ensure that the identified
competencies and curriculum content promote a One Health approach, fostering collaboration
across sectors to combat AMR. These competencies will align with current global standards and
national health policies, preparing graduates to play an active role in AMR prevention and
management within their professional contexts. Through a holistic and well-rounded curriculum,
we aim to empower the next generation of professionals to address AMR challenges and
contribute to a sustainable future.

Objectives of Phase 2

1.To define and outline AMR, IPC, biosecurity and biosafety competencies appropriate for each
cadre and level of training.
2.To select content relevant to each cadre and level of training.
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Table 2: Stakeholders and their roles

1 Unlversity academic departmental Provide insight into curriculum structure, ensure
heads alignment with academic standards, and support
integration of AMR content within existing
programs.
2 Lecturers and educators from Facilitate curriculum design and identify

tertiary institutions appropriate learning objectives and methods for

teaching AMR and IPC topics relevant to
students' career paths.

3 One Health Experts Promote an interdisciplinary approach to AMR by
linking human, animal, and environmental health
and ensuring that competencies reflect a holistic
One Health perspective.

4 AMR and IPC subject matter Offer technical expertise on AMR mechanisms,
specialists prevention, and control measures, and help
identify competencies that address core AMR
and IPC concepts

5 Government ministries (e.g., Health,  Provide policy guidance, align curriculum with
Agriculture, Environment) national AMR strategies, and ensure training
prepares graduates to meet regulatory
requirements.

Professional regulatory bodies (6.9,  Ensure curriculum content meets professional
medical, veterinary, environmental,  standards and competencies required for
pharmaceutical) licensing and certification in relevant health
professions.
7 Environmental scientists Contribute knowledge on environmental factors

influencing AMR, including waste management,
pollution control, and the role of ecosystems in
AMR transmission.
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Veterinarians and animal health

Address AMR in animal health, including antibiotic use

8
specialists in livestock, and help establish competenciles in
veterinary practices that reduce AMR spread.

9 Zoologists and wildlife experts ~ Provide insights on AMR in wildlife populations and
the role of biodiversity and wildlife management in
AMR transmission dynamics.

10 Agricultural officers Contribute expertise on the use of antimicrobials in
agriculture, pesticide regulation, and farming practices
that minimize AMR risk.

11 Food safety experts Ensure competencies include safe food handling,
contamination control, and survelllance to prevent
AMR in the food supply chain.

12 Infectious disease Offer clinical perspectives on AMR management,

specialists diagnosis, and treatment, and help develop
competencies for AMR surveillance and patient care.

13  Microbiologists Provide foundational knowledge on the microbiology
of AMR, laboratory techniques, and diagnostics critical
to AMR detection and control.

14 Epidemiologists Guide competencies on AMR surveillance, data
analysis, and outbreak investigation, essential for
tracking AMR patterns.

15 IPC specialists Define competencies for infection control practices,
personal protective equipment (PPE) use, and effective
IPC strategies across settings.

16 Pharmacists & Clinical Emphasize rational antimicrobial use, stewardship

pharmacists principles, and drug management to minimize AMR in
healthcare settings.

17 Public health specialists Support the integration of AMR into public health
education, prevention, and policy frameworks, with a
focus on community-level AMR awareness.

18 Health promoters and Contribute to competencies on AMR education,

community health workers awareness campaigns, and behavior change
communication to reduce AMR in communities.
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19 Pharmaceutical industry Provide insights into drug development, antimicrobial
representatives stewardship initiatives, and the pharmaceutical
sector's role in combating AMR.

20 International organizations Ensure alignment with global AMR standards and
and donor agencies (e.g., provide resources and support for curriculum
WHO, FAQ, OIE) development efforts.
Modules

The following modules aim to provide a comprehensive foundation for addressing AMR through
standardized education and training. To facilitate the standardization of the competencies and
content across the region, the modules provided here have been adapted from the WHO
Competency Framework for Health Workers' Education and Training on Antimicrobial Resistance,
2018. In addition, these modules are aligned with the World Organisation for Animal Health
(WOAH) Guidelines for Veterinary Education Core Curriculum, 2013, ensuring a cohesive and
interdisciplinary approach to AMR education across human health, animal health, agriculture, and
the environment.
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Table 3: All learners (Human health, Animal health, Agriculture and

Environment)

1 Introduction
to AMR, IPC,
biosecurity &
biosafety

Demonstrate
foundational
knowledge of
AMR, its drivers,
and the impact of
AMR on animal
and human
health
Understand the
roles of IPC,
biosecurity, and
biosafety in AMR
mitigation
Recognize and
apply strategies
for AMR
prevention,
focusing on
interdisciplinary
approaches

Tointroduce
the concept of
AMR

To highlight
the importance
of AMR
prevention and
the roles of IPC,
biosecurity,
and biosafety
in combating
AMR

To identify and
explore key
strategies for
AMR mitigation
and control

Key concepts in
AMR -
Epidemiology of
AMR, mechanisms
of AMR, burden of
AMR, drivers of
AMR

Mitigation
strategies for AMR
-IPC, AMS,
diagnostic
stewardship,
surveillance,
awareness and
advocacy,
biosecurity &
biosafety

Gender and
equity - Gender
considerations in
AMR and IPC,
biosecurity &
biosafety
interventions
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2 One Health

Applies a One Health

To introduce the

Introduction to
the One Health

approach to approach to develop One Health
AMR, IPC, and implement concept and its concept
biosecurity &  strategies that relevance to IPC, AMR prevention
blosafety prevent AMR and blosecurity, strategies across
enhance IPC across biosafety, and human, animal,
various sectors AMR and
« Toexamine how environmental
the sectors
interconnectedn IPC measures
ess of humans, tailored to
animals, various settings,
agriculture and including
the environment healthcare,
contributes to the agricultural, and
spread of community
infections and contexts
AMR Biosecurity and
« Tolidentify blosafety
effective AMR measures
mitigation Link between
strategies across humans, animals
human health, and the
animal health, environment in
agriculture and relation to the
environmental spread of
sectors infections
3 Awareness . promotes awareness « To introduce Introdiiction to
ond and advocate for concepts of awareness
advogecy o AMR, IPC, awareness creation and
RMEB. TG biosecurity, and creation, behaviour advocacy
BlasecHilyia biosafety prevention change Policy
Rigsateny strategies among communication frameworks on
policymakers, (BCC), and AMR, IPC,
opinion leaders, advocacy as they biosecurity &
health professionals,  relate to AMR, IPC, blosafety
and community biosecurity, and Behaviour
members biosafety change
communication
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Develops and
delivers effective
public health
messages and
behaviour change
communication
(BCC) to drive
awareness and
advocate for AMR
prevention

To equip learners
with skills to
promote
awareness
among
professional
colleagues and
within the
community

To develop
targeted public
health messages
foruse in BCC
and awareness
campaigns

To understand
policy
frameworks and
how to leverage
them in AMR and
IPC advocacy
efforts

Multidisciplinary
collaboration
Public health
messaging
Resource
mobilization for
awareness and
advocacy
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Table 4: Human health Sciences

Module 1: Foundations that build awareness of antimicrobial resistance

1 Al Knowledge: 1.To explain the Introduction to AMR
healthcare 1.Understand the fundamental « Definitions of AMR, antimicrobial
workers development causes of agents, and relevant

and maln causes AMR, terminology.
of AMR. including its « Mechanisms of resistance

2.Understand the drivers across development in microbes (e.g.,
basic principles human, genetic mutations, selective
of infection animal, and pressure from overuse/misuse).
prevention and environmenta « Drivers of AMR in healthcare,
control, l.e. hand | health veterinary, and community
hygiene to sectors. settings, iIncluding misuse in
prevent 2.Todescribe both human and animal sectors.
transmission of core IPC
infections. measures, Infection prevention and control

3.Understand the including « Core IPC measures to prevent
Impact of hand hygiene, AMR spread, focusing on hand
resistance on and their role hygiene, sanitation, sterilization,
choice of inlimiting and disinfection protocols.
antimicrobial infection « Roleof IPC In reducing
therapy for spread and healthcare-associated infections
treating AMR. (HAIs) and supporting AMR
Infections. 3.Todiscuss the containment.

4.Understand the clinical and « Overview of global and local IPC
morbidity, economic policies, guidelines, and best
mortality and impacts of practices for healthcare workers
economic threat AMR, with a « Impact of AMR
of AMR to human focus on the « Clinical consequences of AMR:
health. burden of limitations on treatment options,

5.Know the resistant increased risk of morbidity and
importance of infections on mortality, longer hospital stays,
optimizing use of morbidity and and higher healthcare costs.
antimicroblals In mortality. « Economic burden of AMR on
the human and healthcare systems, including
animal sectors to resource allocation for treatment
prevent and containment measures.
development of
resistance.
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Skills:
1.Ability to

interpretand
communicate
the use of
appropriate
policy
guidelines on
AMR.

Attitudes:

1.Promote
awareness of
AMR and
appropriate
antimicrobial
use amongst
all health care
workers,
patient
communities
and the
general
public.

2. Actto
protect the
effectiveness
of
antimicrobial
s as an ethical
imperative
and a public
good.

4. To emphasize

o

the ethical
responsibilities
and benefits of
optimizing
antimicrobial
use in
healthcare, both
for treating
infections and
for AMR
prevention.

. To foster skills in

interpreting
policy guidelines
on AMR and
communicating
them effectively
to diverse
audiences.

Case studies or data on AMR
prevalence and impact in different
healthcare settings and
communities.

Optimizing antimicroblal use

Principles of responsible
antimicrobial prescribing,
Including dosage, duration, and
correct administration.

Overview of antimicrobial
stewardship (AMS) programs,
Including their goals, components,
and the role of healthcare workers
in stewardship.

Importance of the One Health
approach to coordinate
antimicrobial use across human
and animal health sectors.

Policy Interpretation and
communication skills

Key policy documents and
guldelines on AMR (e.g., WHO's
Global Action Plan on AMR,
natlonal AMR action plans).
Strategies for communicating AMR
policies and guldelines to
healthcare teams, patients, and the
public.

Methods for developing effective
public health messages on AMR
prevention and the rational use of
antimicrobials.

Ethical and public health
responsibilities

The role of healthcare workers in
promoting AMR awareness and
educating patients on
antimicrobial use.

Ethical considerations in
preserving antimicrobial efficacy
for future generations.
Advocacy and awareness-raising
strategles to Inform and engage
the public in AMR prevention.
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11 Prescribers

Knowledge:

Understand the
importance of
antimicrobial
choice, dosage,
interval, duration,
preparation and
administration of
antimicrobials.
Know the
principles of
microbiology in
identifying
pathogens from
clinical samples.
Know the basic

diagnostic role of

the microbiology
laboratory.
Understand local
AMR
epidemiology,
resistance and
susceptibility
patterns and use
of guidelines.
Patient
counselling
etiquettes,
discussion
techniques and
psychology for
patient
communication.

1. To understand
the essential
aspects of
antimicrobial
prescribing,
including choice,
dosage, and
duration for

optimal treatment.

2.To interpret
microbiological
findings
accurately for
appropriate

empiric or culture-

based treatment.
3.To develop skills
In patient
communication,
emphasizing the
rationale for
antimicrobial use
and managing
expectations
around antibiotic
prescriptions.

Principles of antimicrobial
prescribing

Criterla for selecting
antimicrobials: drug
choice, correct dosage,
dosing Intervals,
preparation, and
administration for
effective treatment.
Considerations for
specific patient
populations, such as
Immunocompromised
individuals and those
with specific
comorbidities.
Regulatory guidelines
for prescribing,
dispensing, and
administering
antimicrobial agents.

Microbiology and diagnostic
principles

Fundamentals of
microbiology for
identifying common
pathogens and their
susceptibility patterns.
Basic understanding of
laboratory diagnostics,
Including sample
collection, pathogen
identification, and
Interpretation of lab
results.

he role of AMR
survelllance and local
epldemiology in
informing treatment
decisions.
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* Understand the
principles of
empiric,
syndromic or
culture-based
treatment options
in relation to the
selection of
antimicrobials.

Skills:

« Appropriate use
of antimicrobials
to treat and/or
prevent common
infections and
syndromes.

+ Ability to
communicate
with patients on
the appropriate
use of antibiotics.

* Ability to collect
microblology
samples.

Attitudes:
* Promotea
standard for the

appropriate use of

antimicrobials
and manage
patient
expectations and
demands
especially when
the use of
antimicrobials is
not indicated.

4. To emphasize

the ethical
responsibilities
and benefits of
optimizing
antimicrobial
usein
healthcare, both
for treating
infections and
for AMR
prevention.

5. To foster skills in

interpreting
policy guidelines
on AMR and
communicating
them effectively
to diverse
audiences.

Local AMR epidemiology and

use of guidelines

« Overview of local and
regional AMR patterns,
including prevalent resistant
pathogens and their
susceptibility profiles.

+ Application of treatment
guidelines and the
importance of adhering to
empiric, syndromic, or
culture-based protocols.

* Importance of the AWaRE
classification of antibiotics
and critical antiblotics for
stewardship.

Patient communication

techniques

« Best practices for counseling
patients on the rational use of
antimicrobials.

« Techniques for managing
patient expectations and
addressing demands for
unnecessary antiblotics.

* Educational strategles for
promoting awareness of AMR
and the importance of
adherence to prescribed
treatment.

Empiric, syndromic, and culture-

based treatment options

+ Principles of empiric therapy
based on common clinical
presentations.

* Syndromic management
protocols for primary care,
especially in low-resource
settings.

« Importance of culture-based
treatment where feasible,
with a focus on patient safety
and treatment efficacy.

Attitudes and ethical

considerations in AMR

« Ethical implications of
antimicroblal misuse and the
prescriber's role In
stewardship.
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* According to settings and

where appropriate,
encourage adherence to
antimicroblal formulary/
protocol restrictions.

* Understand basic
principles of behaviour
change in the context of
prescribing

antimicrobials and model

good prescribing
behaviour to colleagues.

Nurses Knowledge:

+ Understand the
role of bedside
nursing in
antimicrobial
stewardship

programmes.

Skills:

+ Assess the source
of infection and
identify
appropriate
measures.

1.To understand
the essential
aspects of
antimicrobial
prescription,
including choice,
dosage, and
duration for
optimal
treatment.

* Strategies for promoting
judicious antimicrobial use as
a public health responsibility.

= Frameworks for building
patient trust in healthcare
decisions and promoting
AMR awareness.

Behaviour change and

prescribing practice

» Basic principles of behaviour
change, patient education,
and modelling responsible
prescribing.

« Encouraging behaviour
change in patients and
colleagues to promote
appropriate antimicroblal use
and set positive examples for
the healthcare team.

Role of nursing in antimicrobial

stewardship

« Overview of nurses'role in
AMS as frontline healthcare
providers.

= Strategies for supporting
AMS programs at the
bedside, including observing
and reporting adverse drug
reactions and monitoring
antimicrobial effectiveness.

Infection source assessment and

control measures

* Techniques for identifying
infection sources and
distinguishing between
bacterial, viral and other
infections.

« Standard and enhanced
infection control measures to
prevent AMR transmission in
healthcare settings, including
hand hygiene and environmen
sanitation
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+ Obtain allergy
history, perform
medication
reconciliation,
and record this in
the medical
record.

Attitudes:

+ Contributetoa
patient centred
focus in the
clinical team, and
monitor and
communicate
daily patient
progress.

+ Contribute to
public health
literacy and
general advocacy
on the importance
of infection
prevention.

2. Tointerpret

microbiological
findings
accurately for
appropriate
empiric or
culture-based
treatment.

3. Todevelop skills

in patient
communication,
emphasizing the
rationale for
antimicrobial
use and
managing
expectations
around antibiotic
prescriptions.

Medication reconciliation and

allergy documentation

« Importance of gathering
comprehensive allergy
histories, especially
concerning prior
antimicrobial reactions.

* Steps in medication
reconciliation to ensure safe
and appropriate
antimicrobial administration.

« Best practices for accurate
and thorough
documentation of
medications, allergies, and
any changes in treatment
plans.

Patient-centred care and AMR

awareness

« Methods for engaging with
patients to communicate the
importance of adherence to
prescribed antimicrobials.

« Promoting understanding of
AMR and educating patients
on avoiding unnecessary
antiblotic use.

+ Collaborating with the
healthcare team to review
and discuss patient progress,
focusing on treatment
efficacy and potential
modifications.

Public health advocacy and

literacy on AMR and IPC

* Principles of public health
advocacy in AMR and IPC,
including community
outreach and educational
initiatives.

* Tools and resources for
nurses to effectively educate
patients and families about
infection prevention.

* Encouraging responsible
antimicrobial use and
promoting hygiene practices
that reduce AMR risk
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1.3 Pharmacists /

Pharmacy
techniclans

Knowledge:

» Understand the
significance of
antimicrobial
choice, dosage,
duration and
preparation in the
treatment of
infections.

Skills:

* Advise patients
and prescribers
on the
appropriate use of
antimicrobials.

» Practise safe
disposal of
unused
antimicrobial
medicines.

Attitudes:

» Advocate for
patient safety and
compliance in the
prescription and
use of
antimicrobials in
compliance with
formulary
protocols.

* Critically assess
information and
pharmaceutical
products as part
of good
procurement
practices.

1.To understand
the impact of
appropriate
antimicrobial
selection and
dosing on patient
outcomes and
AMR prevention.

2.To communicate
effectively with
patients and
prescribers on
safe and effective
antimicrobial use.

3.To promote safe
disposal
practices for
unused
antimicrobials
and minimize
environmental
contamination.

Fundamental principles of

antimicroblal pharmacotherapy

+ Selection criteria, dosing
sirategles, duration of
treatment, and preparation of
antimicrobials.

« Aligning therapy choices with
clinical needs and reducing
AMR risk.

Patient counseling techniques

on antimicrobial use

* Techniques for educating
patients, explaining
prescription details, and
promoting adherence.

+« Communicating side effects,
duration of use, and the
importance of completing the
prescribed course.

Safe disposal practices for

antimicrobials

« Procedures for disposing of
expired or unused
antimicrobials safely,
envircnmental implications.

* Reducing environmental
impact and ensuring
antimicrobials are disposed
of per regulatory guidelines.

Advocacy for patlent safety and

adherence to protocols

* Topics: Ensuring compliance
with established protocols
and ethical practices.

» Focus: Pharmacists' roles in
safeguarding public health
by following formulary and
AMR prevention guidelines.

Evaluation and procurement of

antimicrobial products

* Critical assessment of
pharmaceutical Information
and product sourcing.

« Making evidence-based
decisions in antimicrobial
procurement to support
stewardship programs.
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1.4 Laboratory
scientists/
technicians

Knowledge:

* Understand the
diagnostic role of
the microbiclogy
laboratory in
detecting
infections,
resistance
patterns, guiding
patient
management and
informing AMR
control strategies.

Skills:

+ Collect and report
data on
antimicrobial
product quality
and sensitivity to
national drug
registration
bodies.

* Advise prescribers

on correct
microbiological
testing
procedures.

+ Ability to carry out
bacterial isolation,
Identification,
susceptibility
testing and
reporting.

1.To understand
the role of the
microbiology
laboratory in the
diagnosis and
management of
AMR.

2.To develop skills
in conducting
and interpreting
diagnostic tests
for AMR
surveillance.

3.To promote
adherence to
laboratory and
public health
standards in AMR
monitoring and
control.

Role of the microbiclogy

laboratory in AMR

« Diagnostic functions,
resistance detection, patient
management guidance, and
AMR surveillance.

« |dentifying infections,
resistance trends, and
integrating findings into
patient care and public
health strategles.

Data collection and reporting for

AMR surveillance

+ Datacollectionon
antimicroblal quality and
sensitivity, feedback to drug
registration bodies.

« Contributing to national AMR
surveillance by accurately
recording and
communicating resistance
data.

Microbiological testing

procedures and best practices

« Propersample collection,
bacterial isolation
techniques, identification
methods, and susceptibility
testing.

+ Ensuring reliable laboratory
processes that lead to
accurate results and
adherence to recommended
guidelines.

Facility-specific and cumulative

susceptibility reporting

= Creating facility-specific and
cumulative resistance
profiles, reporting protocols.

+ Informing prescribers and
public health authorities with
relevant data for targeted
AMR strategies.
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* Provide facility- 1. To understand Developing AMR
specific the impact of profiles and contribution
cumulative appropriate to public health
susceptibility antimicrobial decisions
reports for selection and + Profiling
common bacterial dosing on patient antimicrobial
pathogens outcomes and resistance patterns,
against antiblotics AMR prevention. public health
that are 2.To communicate applications.
recommended in effectively with + Generating AMR
the local or patients and profiles that support
national prescribers on Informed decision-
guidelines. safe and effective making and

* Generate profiles antimicrobial use. interventions.
of AMR for 3.To promote safe
identified disposal Advocacy for
antimicrobial practices for compliance with
microorganisms unused laboratory and public
for public health antimicrobials health standards
decision-making. and minimize + Laboratory best

environmental practices,
Attitudes: contamination. compliance with

« 1. Advocate for public health
and comply with standards, and
laboratory and ethical
public health responsibilities in
guidelines AMR.
regarding * Emphasizing
antimicrobial adherence to AMR
susceptibility containment
testing guidelines and

advocating for
consistent lab
practices.
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1.5 Public health
officers/
health
services
managers

Knowledge:

+ Understand the
use of quality
improvement
frameworks to
address gapsin
AMR education.

+ Understand the
potential for cost
savings and
health gains
associated with
effective infection
controland
appropriate
antimicrobial use.

+ Understand the
roles and
responsibilities of
different
stakeholders in
antimicrobial
stewardship
teams. Members
of the team could
include, but are
not limited to, the
roles of
physicians,
pharmacists,
infection
preventionists,
microbiologists,
nurses and
hospital
administrators or
others.

1.To understand
quality
improvement
frameworks for
addressing AMR
education gaps
in healthcare
settings

2.To analyze the
economic impact
of infection
control and
appropriate
antimicrobial use,
including cost
savings and
health outcomes

3.Toidentify and
coordinate roles
and
responsibilities
within
antimicrobial
stewardship
teams across
health systems

Quality improvement
frameworks for AMR
education

s Overview of quality
improvement models
(e.g., Plan-Do-Study-Act,
Six Sigmal and thelr
applications In AMR
education.

» Using frameworks to
assess educational
gaps, develop targeted
interventions, and
measure Improvements
in AMR knowledge and
practices within
healthcare teams.

Economic impact of
effective Infection control
and antimicroblal use

« Cost-benefit analysis of
IPC and AMS programs,
health outcomes of
effective AMR strategles,
budget planning, and
resource allocation.

+ Economic and health
Impacts of infection
control and AMS
interventions, including
how these can lead to
cost savings for
healthcare facilities and
Improve public health
outcomes.
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Skills:
+ Ability to

Roles and responsibilities
within AMS teams

1.To understand
the impact of

determine and
implement best

appropriate
antimicrobial

+ Interdisciplinary roles In
AMS (e.g., physicians,
pharmacists,

approaches to selection and
antimicrobial dosing on patient MRGCRIoICQISILNTC
specialists, hospital
stewardship outcomes and
administrators),
interventions on AMR prevention. clliborative
the basis of 2.Tocommunicate approaches to AMS, and
context. effectively with coordination of AMS
= Ability to carry out patients and activities.
resource prescribers on » Defining and organizing

allocation to
implement and
sustain

safe and effective
antimicrobial use.
3.To promote safe

AMS teams, with
emphasis on
collaboration and

antimicrobial disposal communication to
stewardship practices for achieve sustainable
programmes. unused AMR management.
+ Develop policy antimicrobials Contextualizing AMS
advocacy and and minimize
interventions for effective
enforcement to environmental implementation
manage AMR contamination. « Identifying best
programmes. practices for AMS
Interventions based on

healthcare setting,
understanding barriers
and facllitators to AMS
implementation, and
adapting interventions
to local needs.

+ Tailoring AMS strategies
to different contexts,
considering factors such
as healthcare facllity
resources, patient
demographics, and local
AMR trends.
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Attitudes:

* Promote AMR
awareness at
health system,
hospital and
community levels.

» Establish and
enforce
compliance with
antimicrobial
formulary/
protocol
restrictions at
local and national
levels according
to country
policies.

+ Together with
civil society,
advocate for the
responsible
development of
new
antimicrobials
and ensure the
correct promotion
of existing ones.

1.To understand
the role of the
microbiology
laboratory in the
diagnosis and
management of
AMR.

2.To develop skills
in conducting
and interpreting
diagnostic tests
for AMR
surveillance.

3.To promote
adherence to
laboratory and
public health
standards in AMR
monitoring and
control.

Resource allocation and policy

development for AMS programs

+ Budgeting and funding
strategies for AMS,
prioritizing AMS resources,
policy development for AMR
prevention, and advocacy for
regulatory support.

= Supporting AMS initiatives
through effective resource
allocation, development of
local/national AMR policies,
and advocacy for AMS
program sustainability.

Advocacy and compliance

promotion in AMR prevention

+ Strategles to promote AMR
awareness at healthcare and
community levels,
compliance with
antimicrobial formulary and
protocols, advocacy for
responsible antimicrobial
development and public
engagement.

» Engaging civil society and
healthcare professionals to
promote responsible
antimicroblal use, advocate
for development of new
antimicrobials, and ensure
adherence to protocols at
various health system levels.

Collaboration with civil society
and the importance of public
awarensss

+ Building partnerships with
civil society, promoting AMR
awareness campaigns, and
encouraging community
involvement in AMR
prevention.

* Establishing a proactive role
in AMR advocacy, working
with communities to ralse
awareness, and promoting
responsible use of
antimicrobials as part of a
broader public health
approach.
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Module 2: Infection prevention and control

2 All Knowledge: 1. To understand The chain of infection and
healthcare « Understands the the infection UErEMiESIon PRl
: + Overview of infection chain
workers infection chain transmission companents (organism,
especially the four chain and how it source, route of transmission,
components informs IPC susceptible f‘_IOS”, conditions
requ"ed for practlces for transmission, and how IPC

transmission of an
infection:
(organism, source,
route of
transmission and
susceptible host).

2.To implement
effective hand
hygiene practices
and understand
itsrole in
preventing

measures break this chain.
Emphasis on identifying
points in the chain where
interventions can prevent
infections and applying
targeted IPC protocols.

Hand hygiene best practices

WHO "5 Moments for Hand

* Understand the infection spread <
Hygiene,” proper
role of hand 3.To recognize the handwashing and hand
hygiene to importance of sanitizing techniques,
prevent HAI prevention reducing the risk of pathogen
transmission of and control spread. r
« Skill-building in recognizing

pathogens. strategies critical moments for hand

* Understand the 4.To advocate and hygiene and using

principles of
prevention of
HAls, including
surgical site

practice Infection
control and
prevention
methods at both

appropriate techniques with
soap, water, or alcohol-based
solutions.

Preventing HAls

Types of HAIs (surgical site

infections, community and e

infections, catheter-
catheter- facility levels associated bloodsteanm and
assoclated 5.To understand urinary tract infections), IPC

bloodstream and
urinary tract

the role of the
microbiology lab

protocols for preventing
HAls.
Strategies for reducing HAls,

infections. in identifying including catheter care,
infectious surgical site protocols, and
organisms and monitoring Infection control
practices.
guiding
treatment
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s Importance of
strategies to prevent
infection at
community and
health facility levels,
e.g. water, sanitation
and hygiene (WASH),
waste management
and immunization.

« Introduction to
Infectious diseases
and role of the
laboratory in
Identification of
microbes and
susceptibility

Skills:

Practise hand hygiene at
the right moment and
with appropriate
technique, according to
WHO
recommendationsContri
bute to the design and
implementation of
procedures for crisis
management in infection
control: alert
management, patient
identification, recall of
potentially contaminated
equipment and supplies,
reporting and exchange
with relevant health care
professionals.

1.Tounderstand
the role of the
microbiology
laboratory in the
diagnosis and
management of
AMR.

2.To develop skills
in conducting
and interpreting
diagnostic tests
for AMR
surveillance.

3.To promote
adherenceto
laboratory and
public health
standards in AMR
monitoring and
control.

Infection prevention strategies at
community and facility levels

Water, sanitation, and
hygiene (WASH), waste
management practices,
immunization programs (e.q.,
pneumococcus, rotavirus,
Haemophilus influenzae type
b).

Focus: Understanding the
role of WASH In infection
prevention, strategies for
managing healthcare waste,
promoting vaccination, and
IPC practices that benefit
community health.

Introduction to infectious
diseases and microbiology
laboratory role

Overview of infectious
diseases common in
healthcare settings, basic
microbiology in pathogen
identification, laboratory
testing, and antimicroblal
susceptibility interpretation.
Developing familiarity with
the laboratory's dlagnostic
role in infection management
and how test results inform
IPC and treatment decisions.

Implementing and practicing
universal and transmission-
based precautions

Standard precautions (e.g,
PPE, safe injection practices),
transmission-based
precautions (contact, droplet,
alrborne precautions).
Hands-on training in the use
of personal protective
equipment (PPE), handling of
infectious materials, and
implementing additional
precautions for specific
pathogens.
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s Importance of
strategies to
prevent infection at
community and
health facility
levels, e.g. water,
sanitation and
hygiene (WASH),
waste
management and
Immunization.

+ Introduction to
infectious diseases
and role of the
laboratory in
identification of
microbes and
susceptibility

Skills:

Practise hand hyglene
at the right moment
and with appropriate
technique, according
to WHO
recommendationsCont
ribute to the design
and implementation of
procedures for crisis
managementin
infection control: alert
management, patient
Identification, recall of
potentially
contaminated
equipment and
supplies, reporting and
exchange with relevant
health care
professionals.

1.Tounderstand
the role of the
microbiology
laboratory in the
diagnosis and
management of
AMR.

2.To develop skills
in conducting
and interpreting
diagnostic tests
for AMR
surveillance.

3.To promote
adherenceto
laboratory and
public health
standards in AMR
monitoring and
control.

Infection prevention strategies
at community and facility levels

Water, sanitation, and
hygiene (WASH), waste
management practices,
immunization programs
{e.g., pneumococcus,
rotavirus, Haemophilus
influenzae type b).
Focus: Understanding the
role of WASH In infection
prevention, strategies for
managing healthcare
waste, promoting
vaccination, and IPC
practices that benefit
community health.

Introduction to infectious
diseases and microbiology
laboratory role

Overview of infectious
diseases common in
healthcare settings, basic
microbiology in pathogen
identification, laboratory
testing, and antimicrobial
susceptibility interpretation.
Developing familiarity with
the laboratory's diagnostic
role in infection
management and how test
results inform IPC and
treatment decisions.

Implementing and practicing
universal and transmission-
based precautions

Standard precautions (e.g,
PPE, safe injection
practices), transmission-
based precautions (contact,
droplet, airborne
precautions).

Hands-on training in the use
of personal protective
equipment (PPE), handling
of infectious materials, and
implementing additional
precautions for specific
pathogens.
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» Implement and
practise universal
precautions and
transmission based
precautions in
healthcare.

Attitudes:

+ Advocate and
demonstrate action
and accountabllity
for the
implementation of
IPC and hyglene and
sanitation best
practices in health
care facilities and
community settings
respectively.

« Advocate for WASH
and for scaling up
vaccines against
common Infections
caused by
microorganisms such
as pneumaococcus,
rotavirus and
Haemophilus
influenzae type b.

» Understand how and
when to contact the
Infection control
professional for their
facility or area.

« Promote proper
health care waste
management.

« Promote injection
safety awareness and
techniques

1.Tounderstand
the role of the
microbiology
laboratory in the
diagnosis and
management of
AMR.

2.To develop skills
in conducting
and interpreting
diagnostic tests
for AMR
surveillance.

3.To promote
adherenceto
laboratory and
public health
standards in AMR
monitoring and
control.

Advocacy for IPC and hygiene

standards in healthcare settings

* Importance of IPC protocols,
promoting Injection safety,
engaging healthcare workers
and patients in IPC practices,
reporting breaches in IPC.

= Cultivating a culture of
accountability and advocacy
for IPC measures, educating
colleagues and patients on
the significance of IPC, and
promoting safe practices like
injection safety.

Crisls management In infection

control

+ Crisis response planning
management of infection
control alerts, tracking and
reporting Infections, recalling
contaminated items, and
coordination among
healthcare teams.

« Preparing healthcare workers
to respond swiftly and
effectively to infection
control crises, ensuring
patient safety, and
minimizing Infection spread
during outbreaks.
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2.1

Prescribers

Knowledge:

Understand that
prescribing
antimicrobials to
patients
colonized with
multidrug
resistant (MDR)
pathogens (e.g.
MDR gram
negative
pathogens in
urine or GIT), will
not eradicate the
pathogens and
should therefore
notbeusedasa
preventive
measure to stop
transmission of
the resistant
pathogens to
others.

Skills:

Apply methods
and strategies to
prevent and
control HAlSs,
including
surgical site
infections,
catheter-
associated
bloodstream and
urinary tract
infections, health
care-acquired
pneumonia,
gastroenteritis.

1.Understanding
the limits of
prescribing for
MDR pathogens

2.Preventing and

managing HAIs

3.Planning for

Cross-
contamination
prevention

Principles of antimicrobial use

in MDR colonization

= Overview of MDR
pathogens, common
colonization sites, and
mechanisms that make
certain antimicrobials
ineffective against these
pathogens.

« Explanation of why
antimicrobials should not
be prescribed to
decolonize patients with
MDR pathogens for
prevention purposes.

+ Case studies on outcomes
and challenges related to
inappropriate antimicrobial
use in MDR pathogen
management.

Methods for preventing HAls

= Infection control strategies
for various HAls, with
emphasis on best practices
in the management of
surgical sites, catheters,
and ventilators to prevent
bloodstream, urinary tract,
and pulmonary infections.

+ Techniques for monitoring
HAI risk factors and
implementing strategies to
mitigate these risks,
including environmental
cleaning, hand hygiene,
and use of personal
protective equipment.

« Protocols for identifying
and managing local factors
contributing to HAI risks,
such as patient
demographics, facility
layout, and common
microblal strains.
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» Identify and
manage the
specific local
factors
responsible for
increased risk of
HAl and AMR
according to
practice settings.

+« Implementa
plan thatis
focused on
limiting cross-
infection and
contamination to
reduce HAl and
AMR in hospitals
and community
settings.

Attitudes:

+ Promote
principles of HAI
prevention and
control.

* Encourage the
decontamination
and sterilization
of hospital
equipment and
patient areas.

Developing and implementing

an HAI prevention plan

* Components of an
infection control plan,
including risk assessment,
identifying cross-
contamination pathways,
and targeted interventions
to minimize Infection
spread.

+ Trainingon
decontamination,
sterilization, and proper
equipment handling to
prevent HAls.

+ Guidelines for
implementing the infection
control plan in both
inpatient and community
settings, with an emphasis
on maintaining hygiene
practices and promoting
AMR awareness among
staff and patients.

Promoting HAI prevention and

equipment sterilization

principles

* Best practices for HAI
prevention that prescribers
can advocate within
healthcare teams, focusing
on continuous adherence
1o |PC protocols.

= Sterilization and
decontamination of
reusable equipment and
high-contact areas to limit
HAl and AMR transmission.

* Communication strategies
to encourage adherence to
HAI prevention practices
among all healthcare staff
and patients.
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Knowledge:
* Understand the
role of nursing in
IPC.

Skills:

« Monitor patient
response and
initiate
appropriate
changes in
Isolation
precautions.

* Provide patients
and families with
evidence-based,
accurate and
non-judgmental
information on
the benefits and
importance of
immunization for
health outcomes.

Attitudes:

» Promote hygiene
best
practices in
health care
facilities.

* Promote and
monitor
compliance with
IPC and patient
safety measures.

1.Understand the
role of nurses in
infection
prevention and
control

2. Monitor and
adjust patient
isolation and
IPC measures
based on
patient
response

3.Educate
patients and
families on
immunization
and infection
prevention

4. Promote and
enforce hygiene
and patient
safety practices

Introduction to IPC for nurses

« Overview of the role of
nurses in IPC.

= Key IPC principles and how
they apply to daily nursing
practices.

= Theimpact of nursing
actions on patient
outcomes in relation to
infection prevention.

Monitoring and managing

patient isolation precautions

* Gulidelines on recognizing
infection risks and
implementing appropriate
isolation precautions
(contact, droplet, airborne).

+ Procedures for adjusting
isolation measures based
on patient progress and
changing healthcare
needs.

= Communication
technigues for discussing
Isolation measures with
patients and their families.

Patient and Family Education

on Immunization and IPC

* Evidence-based benefits of
immunization for common
infectious diseases.

* Tools and strategles for
providing clear and
supportive information to
patients and families.

+ Addressing common myths
and misconceptions about
vaccines and Infection
prevention.

Hygiene best practices in

healthcare settings

= Practical hyglene practices
in nursing including hand
hyglene and proper use of
PPE.
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« Strategies for promoting a
culture of compliance with
hygiene and IPC measures
among healthcare workers.

* Methods for monitoring
and maintaining hygiene
standards across different
healthcare environments.

Compliance and

accountability in IPC

* Thenurse'srolein
enforcing and supporting
IPC compliance within the
healthcare team.

+ Moenitoring tools and
checklists for IPC
standards.

« Promoting accountability
and fostering a culture of
patient safety.
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2.3 Pharmacists/

Pharmacy
technicians

Knowledge:

+ Understand the
link between
antimicrobial
stewardship and
IPC.

+ Understands the
difference and
the impact of
nosocomial
infections
compared with
community-
acquired
infections.

Skills:

« Ability to follow
pharmacy
Infection control
guidelines.

* Use hyglenic and
safety practices
to control cross
transmission.

+ Cleanand
disinfect
equipment and
surfaces.

Attitudes:

+ Promote the link
between
antimicrobial
stewardship and
IPC.

* Encourage
engagement with
other health
profession

1.Understand the

importance of
the link
between AMS
and IPC.

2.Understand the

differences
between HAls
and community-
acquired
Infections and
their impact on
infection
control

3.3. Ability to

follow
pharmacy
infection
control
guidelines

4. Use hygienic

and safety
practices to
control cross-
transmission

5.Clean and

disinfect
eguipment and
surfaces

6.Encourage

engagement
with other
health
professionals to
reduce HAIs
and AMR

Link Between AMS and IPC

* Overview of AMS) and IPC
programs.

* Role of pharmacists and
pharmacy technicians in
ensuring optimal use of
antimicrobials to prevent
resistance and control
infections.

* Strategies to integrate AMS
practices with IPC
protocols in both
community and hospital
settings.

Differences between HAls and
community-acquired infections
and their impact on infection
control

* Define HAls vs. community-
acquired infections.

* Types of pathogens
commonly responsible for
HAls (e.g,, Clostridium
difficile, Staphylococcus
aureus, and multidrug-
resistant (MDR) organisms).

* Understand the increased
risk of AMR assoclated with
nosocomial Infections and
the role of pharmacy
professionals in controlling
this risk.

* |mpact of community-
acquired infections on
treatment regimens and
public health.

« Approaches to differentiate
between nosocomial and
community-acquired
Infections in pharmacy
practice.

« |mpact of infection site
(e.g. bloodstream, surgical
site, urinary tract) on
Infection control protocols
and antimicrobial therapy
choices.
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Pharmacy infection control

guidelines

* Review of national and
international IPC
guidelines, including those
provided by the World
Health Organization
(WHQ) and Centers for
Disease Control and
Prevention (CDC).

* Pharmacy-specific
infection control protocols,
including safe medication
practices, proper storage
and handling of
antimicrobials, and
infection control during
drug dispensing.

+ Therole of pharmacists
and pharmacy technicians
in ensuring the safe use
and handling of
antimicrobials.

« Training on compliance
with infection control
guidelines in various
pharmacy settings (e.g.,
retail, hospital pharmacy,
long-term care facllities).

CURRICULUM GUIDE FOR THE INTEGRATION OF ANTIMICROBIAL RESISTANCE AND INFECTION PREVENTION AND CONTROL IN PRE-SERVICE EDUCATION *




38

2.4 Laboratory
scientists/
technicians

Knowledge:

+ Understand the
role of the
laboratory (i.e.
identification of
microbes,
susceptibility
testing, strain
typing and timely
communication
of results) in
enabling IPC
measures.

Skills:

* Provide accurate
and timely
laboratory
information,
using clear
protocals, for IPC
planning and
implementation,
including in
outbreak
settings.

+ Contribute to
alignment of
antimicrobial
stewardship,
diagnostic
stewardship and
IPC planning and
implementation
efforts.

* Practise
appropriate IPC
measures in the
laboratory.

1. To understand
the laboratory’s
role in
identifying
microbes,
performing
susceptibility
testing, and
conducting
strain typing to
support IPC
measures.

2.To grasp the
importance of
timely and
accurate
communication
of laboratory
results for
effective IPC

implementation.

3.To develop the
ability to deliver
accurate and
prompt
laboratory data
according to
established
protocols,
particularly in
response to
outbreaks or
IPC planning
requirements.

Introduction to the
Laboratory's Role in IPC

Importance of microbial
Identification and
susceptibility testing in
guiding IPC strategies.
Strain typing and its role in
identifying Infection
sources, tracking
outbreaks, and alding
containment efforts.

The need for timely
reporting and
communication between
laboratory staff, IPC teams,
and clinical staff.

Data Collection and Reporting
Protocols

Procedures for reporting
laboratory findings to IPC
teams.

Documentation standards
for outbreak response.
Adherence to turnaround
times for effective clinical
decision-making.

Integration with IPC and
Antimicrobial Stewardship
Programs

Role of diagnostic
stewardship in enhancing
appropriate antimicrobial
use.

Aligning laboratory
findings with IPC and
antimicrobial policies.

PC Practices in Laboratory
Settings

Safe handling of
specimens, use of PPE, and
protocols for cleaning and
disinfection.

Procedures for waste
management and
decontamination.
Emergency response plans
for exposure incidents and
blohazard containment.
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Attitudes:

]

Promote the
important role of
the laboratory in
IPC.

4. To collaborate
effectively with
antimicrobial
stewardship and
diagnostic
stewardship
initiatives to
strengthen IPC
planning and
practices.

5. To practice
essential IPC
measures in
laboratory
settings,
including
disinfection,
waste disposal,
and personal
protective
equipment (PPE)
use.

6. To advocate for
and emphasize
the critical role of
laboratory
support in
enabling IPC
measures within
healthcare and
community
settings.

Developing Advocacy
and Professional
Accountability

Importance of
laboratory
engagement in
public health
initiatives against
healthcare-
associated
infections (HAIs).
Encouraging team
collaboration to
raise awareness
about the role of
diagnostics in
preventing AMR.
Professional
responsibility in
upholding IPC
standards,
promoting a
culture of safety,
and contributing to
overall patient and
public health.
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2.5

Public health
officers/healt
h services
managers

Knowledge:

* Understand the
relationships
between patient
safety, IPC, HAI
and AMR.

Skills:

+ Support the
implementation
of multi-modal
strategies to
achieve
behavioural
changein IPC
practices
including
necessary
resources,
monitoring, audit
and feedback.

* Propose
appropriate
infection control
measures for the
management of
waste, air, water,

laundry and food.

+ Develop and
update
procedures
related to
decontamination
and sterilization
guidelines and
standards.

1. To understand the
relationships
between patient
safety, IPC,
healthcare-
associated
Infections (HAI),
and antimicroblal
resistance (AMR).

2. Torecognize the
broader Impact of
HAIls and AMR on
public health,
patient outcomes,
and healthcare
costs.

3.Tosupport the
implementation of
effective IPC
behavioural
change strategles,
utilizing monitoring,
audit, feedback,
and adequate
resource allocation.

4.To propose and
oversee infection
control measures
for critical areas,
Including waste
management, air
and water quality,
food handling, and
laundry protocols.

5.Todevelopand
update
decontamination
and sterilization
procedures Iin
alignment with best
practice guidelines
and standards.

Introduction to IPC in Public
Health Management

Overview of the
significance of IPC In
protecting patient safety
and preventing AMR.
How HAls contribute to
AMER and affect patient
outcomes, length of
hospital stay, and
healthcare costs.

The role of public health
officers and managers in
shaping an effective IPC
culture within healthcare
organizations and at the
community level.

Implementing Multi-Modal IPC
Strategles Behavioural change
models for IPC

Technigues to implement
IPC behaviour change
strategies within healthcare
facllities, including
resource provision,
ongoing monitoring,
audits, and feedback loops.
Training approaches for
staff and healthcare teams
to reinforce IPC protocols.
Resource allocation and
monitoring

Budgeting and resource
allocation to sustain IPC
programs and maonitor
progress.

Establishing metrics for
success, such as reduction
rates in HAls and
Improvements in hand
hygiene compliance.
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Attitudes:

* Promote the
importance of
prevention and
control of HAI
and AMR.

+ Highlight the
human,
economic and
wider public
health concerns
of HAl and AMR.
Usedatato
illustrate the
problem and
communicate it
to decision
makers and the
affected
communities.

« Take an active
role in risk
reduction during
planning of
renovations and
new
constructions in
the healthcare
organization.

6. To promote the
importance of
preventing and
controlling HAls
and AMR as key
components of
healthcare safety
and quality.

. To communicate
the human and
economic
implications of HAIs
and AMR using
data, emphasizing
the urgency to
decision-makers
and community
stakeholders.

I

a0

To engage actively
In risk assessment
and IPC-focused
planning during
renovations or
construction of new
healthcare facllities.

Managing Infection Control in

Healthcare Environments

Waste, Alr, Water, Laundry,

and Food Safety

+ Best practices in managing
waste disposal, air and
water quality, food
preparation, and laundry
services to prevent
pathogen transmission.

* Procedures for compliance
with environmental health
and safety standards.

Decontamination and
Sterilization Standards

* Key principles of
sterilization and
decontamination in
healthcare facilities.

* Protocols for updating
decontamination and
sterilization procedures to
meet evolving standards.

Data-Driven Communication
and Public Health Advocacy
Promoting IPC and AMR
Awareness

» Using data and case
studies to illustrate the
severity of HAl and AMR
impacts.

* Communicating effectively
with healthcare leadership,
policymakers, and
communities to foster
support for IPC initiatives.

Economic and Public Health

Implications

* Demonstrating the
economic and health costs
associated with
uncontrolled HAls and
AMR.

* Engaging with community
groups and civil society to
raise awareness of the
importance of AMR
prevention and control.
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« Risk Management in
Facility Planning and
Construction

IPC in infrastructure

planning

s Risk reduction
principles during
planning phases for
healthcare facility
renovations or new
construction
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Attitudes:

* Promote the
importance of
prevention and
control of HAI
and AMR.

+ Highlight the
human,
economic and
wider public
health concerns
of HAl and AMR.
Use data to
illustrate the
problem and
communicate it
to decision
makers and the
affected
communities.

« Take an active
role in risk
reduction during
planning of
renovations and
new
constructions in
the healthcare
organization.

6. To promote the
importance of
preventing and
controlling HAls
and AMR as key
components of
healthcare safety
and quality.

. To communicate
the human and
economic
implications of HAIs
and AMR using
data, emphasizing
the urgency to
decision-makers
and community
stakeholders.

I

a0

To engage actively
In risk assessment
and IPC-focused
planning during
renovations or
construction of new
healthcare facllities.

Managing Infection Control in

Healthcare Environments

Waste, Alr, Water, Laundry,

and Food Safety

+ Best practices in managing
waste disposal, air and
water quality, food
preparation, and laundry
services to prevent
pathogen transmission.

* Procedures for compliance
with environmental health
and safety standards.

Decontamination and

Sterilization Standards

« Key principles of
sterilization and
decontamination in
healthcare facilities.

* Protocols for updating
decontamination and
sterilization procedures to
meet evolving standards.

Data-Driven Communication
and Public Health Advocacy
Promoting IPC and AMR
Awareness

+ Using data and case
studies to illustrate the
severity of HAl and AMR
impacts.

+ Communicating effectively
with healthcare leadership,
policymakers, and
communities to foster
support for IPC initiatives.

Economic and Public Health

Implications

* Demonstrating the
economic and health costs
associated with
uncontrolled HAls and
AMR.

* Engaging with community
groups and civil society to
raise awareness of the
importance of AMR
prevention and control.
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Targetlearners

Animal health students

1 Introduction
to AMRin
animal health

2 Responsible
use of
antimicroblals
in veterinary
medicine

Understand the
basic concepts of
AMRand its
relevance In
animal health
Recognize the
drivers and
consequences of
AMR in animal
health and
agriculture
Understand the
One Health
implications of
AMR

Apply principles
for the judiclous
use of
antimicrobials in
veterinary settings
Understand
regulations and
guidelines for
antimicrobial use
in animals
Assess the risks
and benefits of
antimicrobial use
in animal health

To define and
describe AMR,
including key terms
and concepts

To identify the
drivers of AMR
specific to animal
health

To explain the
impact of AMR on
public health, animal
welfare, and food
security

To describe the
guidelines for
responsible
antimicrobial use in
animals

To understand the
role of the
veterinarian in AMS
To identify
regulatory policies
and practices
governing
antimicroblal use in
animal health

Definition and basic
concepts of AMR
Drivers of AMR in
animal agriculture
(e.g. misuse, overuse
of antibiotics)
Consequences of
AMR on animal and
human health

One Health framework
-link between animal,
human, and
environmental health

Principles of judicious
use and AMS
Antimicrobial
guidelines (e.g,,
WOAH, FAQ, and
national guidelines)
Roles and
responsibilities of
veterinarians and
farmers In
antimicrobial use
Regulatory
frameworks and
policies
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3 Antimicrobial
stewardship
programs in
veterinary
settings

4 Infection
prevention
and
biosecurity in
animal health

5 | Diagnostic

stewardship In

veterinary
medicine

Develop strategies .
for implementing

AMS in animal

health .
Demonstrate

knowledge of AMS
components

Maonitor and .
evaluate

antimicrobial use

within veterinary
practices

Apply IPC .
measures In animal
health facllities.
Implement

blosecurity .
measures to

prevent the spread

of infections

Recognize the .
importance of IPC

in reducing AMR
transmission

Understand the .
principles of

diagnostic

stewardship in

animal health

Utilize diagnostic .
tools to guide
appropriate

antimicroblal use
Interpret .

laboratory data to
support clinical
decision-making

To outline the core
elements of an AMS
program

To design protocols
for monitoring and
recording
antimicrobial use
Toevaluate the
Impact of AMS
practices on AMR
reduction

To identify infection
control practices
relevant to animal
health

To establish
blosecurity
protocols for animal
health facilities

To explain the role
of IPC In preventing
the spread of
resistant pathogens

To explain the
Importance of
diagnostic
stewardship in
controlling AMR

To demonstrate the
use of diagnostic
tests to Inform
treatment

To interpret
diagnostic results for
effective
antimicrobial
management

Core components of
veterinary AMS
Designing and
Implementing
stewardship protocols
Data collection,
monitoring, and
evaluation of
antimicrobial use
Case studies and
examples of
successful
stewardship programs

Infection control
practices - hyglene,
sanlitation, and
isolation

Blosecurity measures
for farms, veterinary
clinics, and animal
facilities

Linking biosecurity to
AMR control

Practical exercises In
IPC and biosecurit

Principles of
diagnostic
stewardship
Common diagnostic
tests In animal health
(e.g., culture,
sensitivity tests)
Importance of
laboratory testing
before antimicrobial
use

Case studies on
diagnostic-based
treatment decisions
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6 Surveillance of
AMR in animal
health

7 Fublic health
communicatio
nand
education on
AMR

8 Regulatory
and policy
frameworks on
AMR in animal
health

Recognize the
importance of AMR
survelllance In
veterinary medicine
Understand how to
collect and analyze
AMR data In animal
populations
Implement
survelllance
practices to monitor
trends in AMR

Communicate
effectively about
AMR to varlous
stakeholders
Educate animal
health
professionals and
clients on AMR
prevention
Understand the
role of community
engagement in
AMR mitigation

Understand the
role of policles and
regulations in AMR
control

Apply knowledge
of international
and national AMR
guidelines
Advocate for
policy adherence
and AMR
prevention In
animal health

To explain AMR
survelllance systems
and their importance
in animal health

To identify methods
for data collection
and analysis in AMR
surveillance

To assess AMR
trends and
implement
Interventions based
on data

To develop
communication
skills for AMR
education
Todesign
awareness
campaigns for AMR
in the animal sector
To foster
community
engagement and
understanding of
AMR issues

To outline
International and
national policies on
AMR control

To explain how
policies support
responsible
antimicrobial use in
animal health

To identify
methods for
promoting
adherence to AMR-
related policies

Overview of AMR
surveillance systems
le.g, GLASS, WOAH)
Methods for AMR data
collection and
sampling

Analysis and
interpretation of AMR
trends

Case examples of
AMR survelllance In
animal populations

Principles of health
communication and
community engagement
Creating AMR
awareness materials for
farmers, veterinarians,
and the public
Community-based AMR
education strategies
Case studies on
successful AMR
awareness campaigns

Overview of AMR-
related policles le.g.,
WOAH, WHO, FAO)
National AMR action
plans and regulatory
frameworks
Advocating for policy
Implementation In
animal health
Practical examples of
policy impact on AMR
control
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Targetlearners

Agriculture/plant health students

1

2

Introduction
to AMRin
agriculture

Sources and
drivers of AMR
in agriculture

Demonstrate
understanding of
the causes and
mechanisms of
AMR In the
agricultural
environment
Explain the
significance of
AMR for plant
health,
environmental
sustainability, and
food safety

Identify primary
sources of AMR In
agricultural
environments,
Including soll,
water, and crop

treatment methods.

Describe practices
that contribute to
AMR development
and how they can
be modified to
reduce risk.

To understand the
basic principles of
AMR, including how
it develops and
spreads in
agricultural settings
Torecognize the
Impact of AMR on
crop production and
broader
environmental and
food safety concerns

To understand how
agricultural
practices, including
the use of
antimicroblals and
fertilizers, contribute
to AMR.

To evaluate
common sources of
AMR transmission
within plant and soll
health contexts.

Definition and
overview of AMR.
Mechanisms and
pathways of AMR
development in
agricultural systems.
Consequences of
AMR on food
production, food
security, and the
environment.

Case studies on AMR
in plant pathogens
and its effects on crop
yleld and quality

Agricultural practices
that drive AMR,
Including use of
pesticides, fertilizers,
and other chemicals.
Role of contaminated
water, soil, and crop
inputs as sources of
AMR.

Influence of
monocropping,
Intensive farming, and
poor waste
management on AMR
spread.
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3 Antimicrobial
stewardship in
plant health

4 Integrated
pest
management
(IPm) for AMR
prevention

5 | Monitoring
and
survelllance of
AMR in crop
health

Apply principles of
AMS in
agriculture.
Identify strategies
for reducing
antimicroblal use
in crop protection
without
compromising
plant health.

Demonstrate
knowledge of IPM
principles as they
relate to AMR
prevention.
Implement IPM
technigues to
control crop
diseases and pesls
sustainably.

Conduct
survelllance for
AMR In
agricultural
environments,
including
sampling,
detection, and
reporting.
Analyze AMR data
for trends In
resistance In plant
pathogens.

To understand
AMS practices in
plant health.

To evaluate and
Implement
alternatives to
antimicrobial use
in plant
production
systems.

To understand
the role of IPM in
reducing
reliance on
antimicrobials in
agriculture.

To practice IPM
strategies to
prevent disease
and pest
resistance.

To understand
methods for
AMR detection
and monitoring
in crop health.
To develop skills
In data collection
and
interpretation to
inform AMR
mitigation
strategies.

Principles of AMS and its
application in agriculture.
Alternatives to
antimicrobials, such as
Integrated pest
management (IPM), crop
rotation, and biological
control.

Policies and guidelines for
reducing antimicrobial use
in agriculture (e.g., FAO
guldelines on AMR]}

IPM principles and
components (biological,
mechanical, cultural, and
chemical controls).
Benefits of IPM in
mitigating AMR risk in
agriculture.

Case studies of successful
IPM strategies in
controlling resistant
pathogens

Techniques for sampling
and testing plant
pathogens for resistance.
Survelllance programs and
databases for AMR
monitoring in agriculture.
Data analysis for
identifying and
interpreting trends in AMR.
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6 Regulatory
and policy
frameworks for
AMR in
agriculture

7 Educating
farmers and
agricultural
stakeholders
on AMR

Describe national
and international
policies on AMR in
agriculture.
Implement
regulatory
guidelines in crop
protection
practices.

Communicate
AMR prevention
strategles
effectively to
farmers and
agricultural
stakeholders.
Develop training
programs on AMR
awareness and
best practices for
crop health.

To understand the
role of government
policles In managing
AMR risks in
agriculture.

To apply regulatory
guidelines to daily
agricultural
practices.

To gain skills in
educating and
engaging farmers on
AMR issues and
solutions.

To create practical
training materials
that promote best
practices in AMR
prevention.

Overview of national
and international AMR
policies (e.g., WHO,
FAQ, OIE guidelines).
Regulatory
frameworks for
antimicrobial use in
crop production.
Legal and ethical
responsibilities in
managing AMR in
agriculture.

Techniques for farmer
education and
community
engagement on AMR.
Designing AMR
training programs for
agricultural
communities.
Resources and tools
for raising AMR
awareness and
encouraging
sustainable practices

CURRICULUM GUIDE FOR THE INTEGRATION OF ANTIMICROBIAL RESISTANCE AND INFECTION PREVENTION AND CONTROL N PRE-SERVICE EDUCATION *



50

Targetlearners

Environmental studies students

1 Introduction
to AMR and
the
environment

2 Sources and
pathways of
environmental
contamination
with
antimicrobials

Demonstrate
foundational
knowledge of
AMR, its causes,
and its
environmental
impact.
Understand the
interconnections
between
environmental
health, human
health, and AMR.

Identify key sources
and pathways of
antimicrobials and
resistant organisms
in the environment.
Evaluate
environmental
contamination
sources with a focus
on agricultural,
pharmaceutical,
and urban
wastewater.

Describe how
antimicroblals enter
the environment
through human,
animal, and
agricultural activities.
Explain the role of
environmental factors
in the development
and spread of AMR.
Identify the impact of
environmental AMR
on public health and
ecosystems.

Assess the
environmental
impact of
pharmaceutical and
personal care
products.

Describe the
pathways by which
antimicrobials enter
soil, water, and
ecosystems.
Evaluate policies for
managing and
reducing
environmental
contamination

Overview of AMR:
Definition, causes, and
global impact
Environmental
pathways for AMR
(wastewater, soil,
surface water)

The "One Health"
approach and
interconnections with
AMR

Case studies on
environmental AMR
Impact on human
health

Key sources of
environmental
antimicrobial
contamination
(agriculture,
aquaculture,
healthcare facilities)
Environmental fate
and transport of
antimicrobials
Regulatory
frameworks and best
practices for waste
and contamination
management
Environmental
monitoring of AMR
and AMU
(antimicrobial use)
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3 Surveillance + Understand and
and apply the
monitoring of principles of AMR
AMR in the surveillance in
environment environmental

settings.

+ Analyze data
related to AMR
prevalence and
trends in
environmental
samples.

4  Envionmental . |dentify strategies
management for minimizing the
strategies for release of
AMR antimicrobials into
mitigation the environment.

* Propose
sustainable
environmental
management
practices to reduce
AMR spread.

Describe methods
used for detecting
AMR In soll, water,
and wildlife.

Apply data analysis
techniques to
interpret
environmental AMR
trends.

Develop
recommendations
for improved
environmental
surveillance of AMR

Recommend
pollution prevention
and waste
management
strategies to limit
AMR spread.

Design
environmentally
sustainable
solutions to manage
antimicroblal use.
Integrate the One
Health approach
Into environmental
management plans
for AMR mitigation.

Surveillance methods
and sampling
strategies for AMR in
environmental
matrices

Laboratory
techniques for
detection of resistant
organisms and genes
Data interpretation
and trend analysis
International
standards and
protocols for AMR
environmental
monitoring

Pollution control
measures (e.g.,
wastewater treatment,
containment of
agricultural runoffs)
Antimicrobial disposal
and recycling
Eco-friendly
alternatives to
antibiotics (e.g,,
blocontrol, natural
antimicrobials)

Case studies on
Integrated AMR
environmental
management

CURRICULUM GUIDE FOR THE INTEGRATION OF ANTIMICROBIAL RESISTANCE AND INFECTION PREVENTION AND CONTROL N PRE-SERVICE EDUCATION *



52

5 Policy,
advocacy, and
public
awareness on
environmental
AMR

6 Research
methods in
environmental
AMR studies

Demonstrate
knowledge of
national and
global policies
addressing
environmental
AMR.

Engage in
effective advocacy
and public
communication
on AMR Issues.

Conduct research
on AMR In
environmental
contexts using
appropriate
methodologies.
Analyze and
interpret research
findings related to
environmental
AMR.

Describe key
national and
International
policies on AMR
and the
environment.
Develop
advocacy
strategles to
Iincrease public
awareness of
environmental
AMR.
Communicate
effectively about
the importance
of environmental
stewardship in
AMR prevention.

Identify research
methodologles
applicable to
AMBR studies in

the environment.

Apply qualitative
and quantitative
analysis
methods to
environmental
AMR data.
Present research
findings to
stakeholders
effectively.

National and international
AMR action plans (e.g.,
WHO Global Action Plan,
FAO guidelines)
Strategles for public
awareness campaigns on
environmental AMR
Policy development for
environmental
stewardship in AMR
Communication
technigues and tools for
environmental advocacy

Research design and
methodology for
environmental AMR
studies

Data collection and
analysis techniques

Case studies of successful
environmental AMR
research

Reporting and presenting
AMR findings to varled
audiences
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PHASE 3: INTEGRATION OF AMRAND IPC INTO
PRESERVICE HEALTH PROFESSIONALS
EDUCATION

The phase shall commence with identification of subject matter experts, lecturers and key
stakeholders responsible for curriculum development, review and implementation. It is
recommended that for each curriculum a participant who was involved in identification of key
competencies and content is included.

Objectives of Phase 3
1.To determine the most effective approach to integrating AMR/ IPC into the preservice
curriculum
2.To integrate the AMR/IPC, Biosecurity & Biosafety into the preservice curricula of various cadres
and levels of training
3.To plan for implementation of curriculum following integration of AMR/ IPC

Integrating AMR /IPC into pre-service training curricula is essential to equip future professionals
with the knowledge and skills needed to combat growing health challenges. The pre-service
education lacks comprehensive and standardized training on these critical topics leading to gaps
in knowledge, attitudes, and practices among newly qualified professionals. This lack of
foundational training exacerbates the improper use of antimicrobials and inadequate Infection
prevention and control practices.

Phase 3 will begin with identification of a suitable integration approach followed by utilization of
the selected approach to integrate AMR and IPC content into preservice curricula. Curriculum
analysis and Training Needs Assessment reports are required prior to commencement of Phase 3
activities. It is recommended that Phase 3 be conducted as a 5-day face-face workshop where
possible. Alternatively, a phased online meeting of at least ten 3-hour sessions should suffice. The
reports should be provided to the attendees before the meetings.

Integration of content can be done for several curricula concurrently. It is recommended that for
each curriculum, a team of 4 to 10 individuals are involved In the integration process depending on
institutional requirements and stakeholders. Where integration of several curricula happen at the
same time, a single workshop whether physical or virtual should not comprise more than 50
participants or 8 curricula.

CURRICULUM GUIDE FOR THE INTEGRATION OF ANTIMICROBIAL RESISTANCE AND INFECTION PREVENTION AND CONTROL IN PRE-SERVICE EDUCATION *




The workshop should be led by a health professions educator involved in the training of health
professionals and experienced in reviewing and updating curricula assisted by institutional AMR,
IPC, One Health approach experts. Standardized powerpoint presentations and reference materials
shall be used. They may be modified depending on the context and emerging realities.

Training institutions will be required to provide the official version of the curriculum or the syllabus
for this exercise.

The AMR and IPC preservice curriculum integration summary form below shall be populated by
each team leader and filed for future reference.

Name of Institution

Name of Preservice
program

Total hours of integrated
content

Inegration approger (Describe the approach that the team has selected)

selected
tage of
Content g Method of assessment
training
Stage of training when
various content will be
covered and method of
assessment
Responsible
Implementation plan Activity Start date End date o
person
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31 AMR/IPC
integration
process

3.2  One Health
approach

3.3  Curriculum
structure

Explain why itis
necessary to integrate
AMPR/ IPC into existing
pre-service curriculum
Review AMR/ IPC key
competencies and
content

Introduce curriculum
Integration models
Determine the cost of
Integrating AMR/IPC Into
the pre-service curriculum
Develop methods to
evaluate the integration
progress/process

Identify roles of different
sectors in AMR/ IPC,
Biosecurity & Biosafety
Identify roles of different
cadres in AMR/ IPC

Identify the components
of the curriculum
Identify the levels of
curriculum
implementation

-Select appropriate
pedagogical approaches
for AMR/ IPC, Biosecurity
& Biosafety

« Particlpants
should select a
suitable model
for integrating
AMR/ IPC,
Biosecurity &
Biosafety into
an existing
curriculum

Clearly defined
roles of One Health
sectors and cadres

Understanding of
pre-service
curriculum

+ Why Integrate

s Curriculum
Integration
models

s Considerations in
the integration of
emerging issues
into curricula

s Review of existing
curriculum

Concept of One
Health Approach

« Components of
curriculum

+ Levels of
Curriculum

+ pedagogical
approaches for
AMR/IPC,
Biosecurity &
Blosafety
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3.4  Curriculum
implementatio

n support

3.5 AMR/IPC,
Biosecurity &
Blosafety
Integration
into existing
curriculum

+ Identify resources for
smooth Integration and
implementation

To integrate AMR/IPC,
Blosecurity & Biosafety into
the existing curriculum

+ Resources for
implementation
identified

Draft curriculum
Integrated with
AMR/ IPC,
Biosecurity &
Blosafety

Infrastructure
Practical sites
Supplies and
commaodities
Teaching
materials
Human
Resource/Faculty
Time
Reference
documents

Existing
curriculum

the content and
competencies
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PHASE 4 IMPLEMENTATION OF INTEGRATED
CURRICULUM

4.1 Capacity Building for Curriculum Implementers

Training of faculty Is necessary for effective curriculum implementation.

All staff involved in curriculum implementation should be sensitised on the changes in the
curricula as a result of the integration.

Faculty involved in the training of AMR and IPC should be well versed with the content and
recommended pedagogical strategies as well as the assessment methods.

Emphasis should be made on the need to identify the learning outcomes that are relevant for each
cadre.

4.2 Access to AMR and IPC learning/ reference materials

Training institutions should provide access to materials that support further learning on AMR and
IPC. Opportunities for Continuing Professional Development should be availed for faculty. E-
learning platforms are useful for such access.

The Ministry of Agriculture, Environment and Health and Development partners involved in AMR
and IPC work may have resources that training institutions can tap into.

4.3 Skills training for AMR and IPC

Acquisition of competency in AMR and IPC may require facilities for practical training for example
microbiology laboratories and biomedical waste management systems. Adequate patient load is
required for clinical skills. Access to relevant committees and stakeholders involved in AMR and
IPC by students may be necessary as well as community engagement opportunities.

4.4 Assessment of AMR and IPC

Provision should be made for both formative and summative assessment in AMR and IPC. Suitable
assessment methods should be selected for knowledge, skills and attitudes. Evidence of
achievement of learning outcomes should be collected and documented according to institutional
policies. Assessment feedback should be utilized to foster students’ learning as well as instruction.

4.5 AMR and IPC events, workshops and meetings

Training institutions should encourage their staff and students to participate in AMR and IPC
events, workshops and meetings. This can be achieved by including such activities in institutional
plans and budgets.
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MONITORING AND EVALUATION

Effectiveness of the integration of AMR and IPC into a pre-service curriculum should be assessed
through institutional monitoring and evaluation mechanisms.
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ANNEXES

Annex 1: Phase 2 Training Program - Identify Key Competencies and
Content for AMR and IPC

Respansible

Day Time Session
person

Registration, Climate setting introduction

Morni
g Official opening of the worksho

1 Mid-Morning Country AMR/ IPC, biosecurity & biosafety strategy
Afternoon Strategles to prevent AMR and promote IPC, blosecurity & blosafety.

The role of training in preventing AMR and promoting IPC, biosecurity
Mormning & biosafety.
Findings of Training Needs Assessment

5 What s a curriculum?
Mid-Morning What is competency?
What is curriculum content?

Afternoon Identification of key competencies and content by cadre

Plenary session to review identified competencies and content by

Moming cadie
3 Mid-Morning idenﬂﬂcati‘or\ of key competencies and content by level of training by
level of training
Ao en Plenary session to review identified competencies and content by
level of training Faculty/ Departmental Action Plan
Consolidation of k tenci d tent d d level of
Morning ey competencles and content by cadre and level ol
training
4 Mid-Morning Preparation of Institutional work plans
Afaranos Adoption of work plans

Workshop closure
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Annex 2: Phase 3 training program

Responsible

Day Time Session parson

Registration, Climate setting, introduction

Official opening of the workshop
Morning

Overview of AMR/ IPC, Biosecurity & Biosafety

1
Mid-Morning Review of key AMR/ IPC, Biosecurity & Biosafety competencies and content
Afternoon Introduction to One Health Approach
Marning Overview of curriculum structure
2 Mid-Marning AMPR/ IPC, Biosecurity & Biosafety integration process
Afbmoan Plen.a{y and experience sharing on integration of emerging issues into the
curriculum
. Curriculum integration models
Morning 4
Pedagogical approaches
Mid-Morning Group wqu and plenary - Selection of an effective integration model and
3 pedagogical approach
Resources for Curriculum Implementation.
Allernoon Group work and plenary- identification of resources for curriculum
implementation
MGG Group work- Integrating AMR/ IPC, Blosecurity & Biosafety into existing pre-
9 service curriculum
G k- Int ting AMR/IPC, Bi ity & Biosafety int Isti -
4 Mid-Morning roup work: Integrating C, Blosecurity & Blosafety into existing pre-
service curriculum
Afternoon Plenary- Integrating AMR/ IPC into existing pre-service curriculum
Maorning Consolidation of draft curriculum integrated with AMR/ IPC
Mid-Marning Preparation of Institutional/ departmental work plans
B
Adoption of work plans
Afternoon Evaluation of workshop

Workshop closure
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Annex 3: Activity tracker

Training/engagement 1. Relevant stakeholders Identifled Amonths
of Trainers and 2. Stakeholders sensitized on global burden
Educational Leaders and consequences of AMR and importance

of IPC

3. Stakeholders sensitized on the process of
integration of IPC/AMR curriculum

4. Institutional roadmap for Integration of
IPC/AMR In the existing pre-service
curriculum
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GetinTouch

Plot 157, Olorien, Njiro road
P.0.Box 1009, Arusha-Tanzania

e Tel: +255 272549362/5/6

@ regsec@ecsahc.org

www.ecsahc.org




