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As early as 1945, Sir Alexander Fleming 
raised the alarm regarding antibiotic 

overuse when he warned that the 
“public will demand [the drug and] … 
then will begin an era … of abuses.”

Ventola CL. The antibiotic resistance crisis: part 1: causes and threats. P T. 2015 

Apr;40(4):277-83. PMID: 25859123; PMCID: PMC4378521



Some glossary to start off with

• An antimicrobial is a drug that acts against a virus, fungus or bacteria and 
either stops its growth (static) or kills the microorganism (cidal).

• Antimicrobials are used in human health, in animal husbandry and to 
manage crop production – hence the concept of One Health.

• The WHO defines antimicrobial resistance (AMR) as occurring 

 “when bacteria, viruses, fungi and parasites change over time and no longer 
respond to medicines making infections harder to treat and increasing the 
risk of disease spread, severe illness and death.”1

1 https://www.who.int/news-room/fact-sheets/detail/antimicrobial-resistance
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• Consequently, resistant organisms can grow, thrive 
and replicate in the presence of antimicrobials.

• Concern: AMR leads to diseases that are more 
difficult to treat, sometimes being resistant to 
more than one antimicrobial [multidrug resistant 
(MDR); superbugs)] or to no antimicrobials 
[pandrug resistant (PDR)].

• Examples of these include C difficile infection, 
MRSA (Meticillin resistant Staphylcoccus aureus)
and multidrug resistant tuberculosis (MDR TB)

• Inappropriate use of antimicrobials is a key cause 
of development of AMR
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What constitutes inappropriate use of antimicrobials? 

Within a community inappropriate use of 
antimicrobials includes:
• Antimicrobials prescribed by a healthcare professional when 

unnecessary (e.g. for viral infections such as sore throat)

• Use of antimicrobials for self-medication and/or medication 
of family members without prescription e.g. using leftover 
antimicrobials prescribed for another purpose

• Obtaining antimicrobials bought without a prescription 
including availability of purchase online

• In lower income countries, availability of low-quality grade 
pharmaceuticals including antimicrobials

• The only pharmaceutical class where inappropriate use has 
individual patient consequences, and community and global 
consequences

Keeping in mind that 
around 80% of human 

antibiotic consumption is 
within the community



Inappropriate use of antimicrobials is recognized by international organizations such as the WHO, UN and the 
EU and is likely to disproportionately affect the most clinically and socially vulnerable in the society.

It may lead to among other things:

• Antimicrobial resistance (AMR) [potentially the most important in terms of impact]

• Excessive use of plastics when intravenous antimicrobials are administered unnecessarily

• Adverse environmental effects due to the manufacture and transport of antimicrobials or the inappropriate 
disposal of antimicrobials
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Ventola CL. The antibiotic resistance crisis: part 1: causes and threats. P T. 2015 Apr;40(4):277-
83. PMID: 25859123; PMCID: PMC4378521.

Some more glossary: 

MDR : multidrug resistant
XDR : extensive drug resistant

PDR : pandrug resistant



Putting the consequences of antimicrobial resistance into context 

• Approximately 5 million deaths worldwide are associated with AMR, that is more than TB, 
HIV and malaria combined

• AMR disproportionately affects those most vulnerable in society – e.g. immunosuppressed, 
children under 5 years of age

• If not tackled, the world may be on the precipice of a “pre-antibiotic” era and no antibiotic 
or vaccine will be left to cure infection

• The World Bank estimates that by 2050, “going unchecked AMR could wipe away 3.8 % of 
global gross domestic product each year and push 28 million people into poverty.”

• On a patient individual level, there are numerous economical and social consequences e.g. 
the patient is longer in hospital, cannot attend work etc…

• In response to this … various global and national initiatives with One Health at the heart of 
their strategy

717 January 2025



One Health
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The WHO defines One Health as “an integrated, unifying approach that aims to sustainably 
balance and optimize the health of people, animals and ecosystems.2”

2 https://www.who.int/health-topics/one-health#tab=tab_1

https://www.who.int/health-topics/one-health#tab=tab_1


One Health implies that AMR may spread very rapidly

• It is driven by interconnected factors involving people, animals, plants and 
ecosystems such as food production and water and sanitation.

• This implies that the pathways to AMR are complex and likely to be 
multifaceted.

• Misuse and overuse may occur in different sectors including health.

• Since it is so complex it is unlikely for a single intervention to cover all 
sectors. 

• Single-sector interventions are potentially more feasible and are shown to 
still have an impact – for example European Antimicrobial Resistance 
Surveillance Network (EARS-Net); initiatives at a local level
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UN Sustainability Development Goals (SDGs)
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❖ SDGs adopted by world leaders in 
September 2015

❖ Made up of 17 goals and 169 domains 
with an aim to achieve these goals by 
2030

❖ An implementation progress is published 
annually

❖ Unfortunately, progress has not been as 
rapidly as projected and in some cases, 
progress has stalled or gone backwards 
following the COVID-19 pandemic
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In preparation for this meeting, 
various organisations have been 

invited to put forward their 
preferred policy options to tackle 

AMR
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The 20 intervention areas recommended by the 
World Bank derived following a global literature 

review and based on AMR “drivers”
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Access

Access to the right 
treatment for all

Stewardship

Responsible promotion 
and sales practices 

delinking to financial 
incentives

Supply

Ensure continuous supply 
of high quality medicines 
and in particular prevent 
substandard and falsified 

medicines

R & D

Ensuring antimicrobial 
products in the pipeline

Responsible 
manufacturing

Minimise release into 
environment of 

antimicrobials during 
manufacture
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Council recommendation 
on stepping up EU actions 
to combat antimicrobial 

resistance in a One Health 
approach

1st June 2023

Proposes a series of 
actions including:

Strengthening of national 
action plans

Improving awareness, 
education and training

Strengthening 
antimicrobial stewardship 

and prudent use of 
antimicrobials

Strengthening infection 
control and prevention

Fostering research and 
development in the area 

of novel antimicrobial 
development
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UK national action plan for tackling antimicrobial resistance
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Role of the pharmacist within this plan …

• Increasing role of the pharmacist in ensuring appropriate AM use – 
particularly with initiatives such as the Pharmacy First services and keeping 
in mind that all newly graduating pharmacists in the UK will be 
independent prescribers as from 2026

• Role in appropriate prescribing and disposal of antimicrobials: right drug, 
right dose, right time, right route, duration, de-escalation

• Role of the specialist antimicrobial pharmacist – covers both primary and 
secondary care

• Vaccination programmes
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Front line and point of entry into a healthcare 
systems in most countries

Likely to be the most accessible healthcare 
profession

Educators on behaviour change relating to 
infection prevention and control

Lead on immunization programmes

Play a role in triaging patients referring 
them on to medical profession ONLY if 

infection suspected
Provide self-care advice if viral infection 

particularly URTI

Diagnostic tests – point-of-care testing
e.g. influenza, Strep A (GAS) testing

Collect unused medication with 
less antimicrobials reaching the 

environment

Lead on stewardship 
programmes in hospitals

Participation in public health campaigns e.g. 
WAAR week and EAAD (18th November 2024)



How do we ensure that future 
workforce is “fit-for-purpose?”

• September 2022: National AMS Pharmacy Education Group (NAPEG) set up

• Membership comprises: academics with interest in AMS, teacher practitioners, antimicrobial specialist pharmacists, 
pharmacists involved in national policy, students (through the British Pharmaceutical Student Association) and a 
pharmacy professional body (Royal Pharmaceutical Society) 

• Representation from all four nations of the UK



What is the aim of this project?
• To facilitate the development of a UK-wide AMS competency framework tailored for student pharmacists

• To ensure that the principles of AMS are embedded within the undergraduate curriculum to prepare future 
pharmacists to ensure antimicrobials are prescribed sustainably in future employment

• Having UK-wide competencies ensures a standardized approach to curricula boosting AMS education and future 
applicability in clinical practice



Overview of curriculum
6 Domains

• Infection Prevention and control 

• Antimicrobials and antimicrobial resistance 

• Antimicrobial prescribing and stewardship 

• Vaccine uptake 

• Person-centred care 

• Interprofessional collaborative practice 

… and 74 descriptors
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Domain 2
 Antimicrobials and antimicrobial resistance

Competency statement 
All newly qualified pharmacists need to understand the 
core knowledge underpinning the action of antibiotics 

and the concept of antimicrobial resistance; and use this 
knowledge to help prevent antimicrobial resistance. 

Descriptors Examples  (2 of 8)

 2.01. Demonstrate an understanding of the major classes of antimicrobials, their 
mechanisms of action and their spectrum of antimicrobial activity in terms of Gram-

positive, Gram-negative, anaerobic and atypical bacteria and viruses, fungi and 
parasites 

2.08. Demonstrate an understanding of the concept of One Health where AMR is 
concerned and the inter-dependencies between human health, animal health, 

agriculture, food and the environment 
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Domain 3
 Antimicrobial prescribing and stewardship

Competency statement 
All newly qualified pharmacists need to demonstrate 

knowledge of how infections are diagnosed and managed 
and use this knowledge appropriately to manage patients 

with infections including the appropriate use of antimicrobial 
agents.

Descriptors Examples  (2 of 24)

3.09. Understand the concepts of empirical therapy and pathogen-directed therapy, how 
local microbial/antimicrobial susceptibility patterns impact on the choice of empirical 

therapy and the significance of using local or national empirical therapy guidelines.

 3.24. Understand the importance of timely intravenous-to-oral switch and demonstrate the 
application of appropriate criteria to identify patients eligible for switch.



In summary …

• There is an urgent need to tackle AMR globally

• Strategies to tackle AMR should closely follow the One Health approach

• Strategies may be mapped to the UNSDGs

• There is a potential for expanding the role of the pharmacist within these 
strategies

• There is a need to ensure our future workforce is competent to tackle this 
challenge
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Contact details: a.tonna@rgu.ac.uk

https://www.linkedin.com/in/dr-antonella-pia-tonna-bpharm-hons-
msc-phd-469829175/

mailto:a.tonna@rgu.ac.uk
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