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Background  

The sixty-eighth meeting of the World Health Assembly (WHA) in May 2015 saw the endorsement of the global 

action plan to tackle antimicrobial resistance - including antibiotic resistance, the most urgent drug resistance 

trend. Development of this plan was guided by the Strategic and Technical Advisory Group on antimicrobial 

resistance (STAG-AMR), the advice of countries and key stakeholders, based on several multi-stakeholder 

consultations at different global and regional forums.  

The STAG-AMR met on 23-24 November, 2015 in Geneva, Switzerland, to discuss the implementation of the 

global action plan to tackle antimicrobial resistance.   

During the day and a half of the meeting, the Advisory Group, the meeting was open to observers, 
representatives of permanent missions in Geneva and organizations, including civil society, nongovernmental 
organizations, public health and regulatory agencies and industry associations.  
 
At the close of business on the first day, members of the STAG-AMR convened in the absence of observers and 

representatives to conclude discussions on the implementation of the global action plan and to formulate 

recommendations for the Director-General. The group agreed to a set of recommendations before the 

conclusion  of the meeting on the second day.  

Members of the Advisory Group had discussions on how to support implementation the global action plan. The 

group also discussed the progress on the engagement with the UN Secretary-General for a high level meeting 

on AMR. A range of issues were discussed including financing for AMR, ownership of the global action plan by 

governments, estimating the AMR burden and related economic costs at the regional level, and potent ial 

criteria for monitoring and evaluation of the implementation of the plan, among others.  

Declarations of interest   

STAG-AMR members and meeting participants acting in an individual capacity completed the standard WHO 

forms for declaration of interests and these were reviewed by WHO Secretariat, against the purpose and 

agenda, in advance of the meeting. Participants attending as representatives of organizations were not asked 

to complete the form as they were representing the views and interests of that organization; nor were 

observers of the meeting.  

In the interest of public disclosure and to ensure all members were aware of each other’s relevant interests 

before the start of the meeting, a summary of relevant interests was presented to the members and meeting 

participants.  

Several members have taken a public position on antimicrobial resistance mostly in the line of their regular 

duties. STAG member, Dr Visanu Thamlikitkul, has declared receipt of research grants specifically for 

antimicrobial resistance from public sources. In addition, Dr Visanu’s employer, Mahidol University, has 

received research support for antimicrobial resistance in the period 2009 to 2014, from three pharmaceutical 

companies producing antibiotics. Furthermore, Dr Visanu has personally received speaker fees and travel 

support relating to antimicrobial resistance from five pharmaceutical companies over the same period. 

There were no comments from meeting participants. It was concluded that none of the members’ declared 

interests presented any conflict in relation to the objectives of the meeting and their role on the STAG-AMR 

and as such did not warrant the exclusion of any members from any part of the meeting, including those 

sessions leading to formulation of recommendations or advice.  
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Meeting procedures  

The first day of the meeting was chaired by Professor Dame Sally Davies. The Chair welcomed members and 

other participants and thanked them for their work on the global action plan that was adopted in May 2015 by 

the World Health Assembly. She also drew attention to the commitment of the G7 leaders to tackle AMR and 

on-going efforts to push AMR on the agenda of the G20 forum.   

Special Representative of the Director-General for AMR, Dr Keiji Fukuda said in his opening remarks that the 

adoption of the global action plan had catalysed action around the world. Dr Marc Sprenger, Director of the 

AMR Secretariat also welcomed the members of the Advisory Group.   

The second day was chaired by STAG member, Professor Jae-Hoon Song and Special Representative of the DG 

for AMR, Dr Keiji Fukuda.  

Members met in closed sessions to discuss specific issues during the two day meeting. On the last day, the 

Advisory Group formulated its advice and recommendations for the Director-General (Annex 1). 

Review of the implementation of the global action plan  

The Advisory Group recognized that antimicrobial resistance is a massive agenda that required active 
engagement and collaboration with multiple partners and stakeholders including inter-governmental 
organizations, media, academia and the civil society. Members suggested that WHO should focus on its core 
business rather than attempting to assume too wide a scope of responsibility. Engagement of community 
leaders and professional groups will be critical to success, they said. 
 
The group also endorsed the ‘Business-Unusual’ approach being taken by the Secretariat, and the high level 
efforts to ensure that collaboration is occurring across the Organization and stressed continued collaboration 
with regional and country offices. Members endorsed the overall approach: in particular the matrix approach 
across the Organization.  

 
Setting the agenda for the day, Dr Marc Sprenger, in his introductory presentation, cited the Jim O’Neill AMR 

Review, that estimated 10 million deaths as a result of AMR by 2050 if no action is taken. This is expected to 

result in a reduction of 2%-3.5% in the global GDP. Economic output worth US$ 600 to US$ 100 trillion could 

be lost between now and 2050.    

Describing the global action plan as ambitious, he also said that the plan is a joint responsibility. He outlined 

the proposed ten different work streams at the AMR secretariat including global awareness; support to 

development of national action plans; global antimicrobial resistance surveillance system; infection prevention 

and control; environmental drivers for AMR; optimising use of antimicrobials and regulation; research and 

development and new business models; innovative diagnostics for AMR; vaccines for AMR; and one health.  

The Advisory Group supported implementation of these work streams while acknowledging that more 

attention should be given to ensure AMR related efforts are not redundant to existing efforts. 

One Health 

The Group recognized that AMR is intimately linked to health, medical care, safe food production systems and 

agro-ecological environments. And hence a “One Health” approach is needed to address the complexities in 

curbing its occurrence. 

Dr Awa Aidara-Kane, Coordinator, Food Safety and Zoonoses, at WHO, made a presentation on the Advisory 

Group on Integrated Surveillance on Antimicrobial Resistance (AGISAR) and on the human-animal interface. 
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She said that a five-year Strategic Framework has been developed to support implementation of the GAP on 

AMR. She also laid out five thematic working groups that had been established under the AGISAR including, 

knowledge management and communication; WHO guidelines on Critically Important Antimicrobials for 

human health; optimal use of antimicrobial agents in food production (WHO-FAO-OIE  Tripartite 

Collaboration); capacity building: AGISAR "One Health" Curricula for integrated surveillance of AMR AGISAR 

country pilot projects and integration and analysis of data from animal, food and human sectors to inform 

national decision-making. 

Dr Elisabeth Erlacher-Vindel, Deputy Head, Scientific and Technical Department, OIE, in her presentation, drew 

attention to a resolution on ‘Combating Antimicrobial Resistance and Promoting the Prudent Use of 

Antimicrobial Agents in Animals’ adopted at the 83rd General Session of the OIE in May 2015. OIE standards 

address a harmonisation of national antimicrobial resistance surveillance programmes, monitoring of the 

quantities and usage patterns, responsible and prudent use and risk assessment (linked the use of 

antimicrobial agents in animals), she said. There also exists a global database on the use of antimicrobial 

agents in animals.   

Dr Alessandro Patriarchi of FAO highlighted the adoption of the resolution on AMR at the 39th Food and 

Agriculture Organization (FAO) Conference in June 2015. The FAO, he said, supports the fight against AMR by 

strengthening national capacities to address AMR in food and agriculture, supporting countries to establish 

institutional and regulatory frameworks and networks, contributing to AMR surveillance and global monitoring 

of usage of antimicrobials in agriculture, among other initiatives.  

The Advisory Group welcomed the integrated, multi-sectoral collaboration between WHO, FAO and OIE on 

addressing AMR and reiterated the need for continued engagement with the agricultural sector to address the 

influence of practices on human health. Members emphasised the need to seek a balance between human and 

animal health in order to also protect production and livelihoods associated with livestock . It was also noted 

that the usage of antibiotics in animals is several times more than use in humans. 

High level meeting at the United Nations 

In his presentation on the engagement with the United Nations Secretary-General, Dr Keiji Fukuda, said that 

the global action plan has identified the critical needs in order to address AMR. More specific steps at national, 

local, organizational and sectoral levels are now needed. He said the world needed to “turn up the engine” in 

terms of increasing momentum, aligning interests and concepts, reducing barriers and raising awareness.  It 

was important to document the impact of AMR on public health, economic interests, agriculture, consumers, 

trade relations, surveillance and at country levels. It would be helpful to identify overlapping interests among 

stakeholders including countries and sectors. The goal now is to increase political and financial support. The 

WHO is aiming for a high level discussion at the UN in 2016, using the global action plan as an established 

blueprint for tackling AMR, he said.  

The Advisory Group noted that high-level government engagement, including engagement with the United 

Nations Secretary-General, is important for strengthening national and intersectoral efforts to combat AMR. 

But there was also recognition that political engagement by itself is not enough unless it provides commitment 

and supports technical and operational activities.  

Participants also discussed how AMR could be presented as a gateway for development to achieve universal 

engagement. The Advisory Group reflected the importance of connecting antimicrobial resistance to the 

Sustainable Development Goals (SDGs) so that AMR can support the SDGs and vice versa.  

Observers wanted to know to what extent did WHO want to integrate budgetary processes within 
governments, in order to raise commitment for AMR. The Advisory Group underlined the importance of 
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adequate budgets and funds to execute the ambitious global action plan. Members also called for a push for a 
financing dialogue to improve funding for AMR. 
 
They also urged for an analysis on why past efforts on AMR had failed and what the bottlenecks were. 

Work streams for the implementation of the global action plan 

National action plans  

Discussing national action plans, Dr Carmem Pessoa, said that, Member States must have national action plans 
aligned with the global action plan by May 2017 as agreed at the WHA in 2015. She  pointed out that only 34 of 
133 countries who had responded to a survey were said to have national action plans. She said that a guide 
and a template for national actions plans are being developed. A number of multi-country workshops will also 
be held to foster the plans in 2016. Later monitoring of the plans will also follow.  
 
Emphasising the need for data and information, STAG members said it was important to get accurate numbers 
on the burden of AMR to get governments to listen. It was suggested that there is a need to develop country 
specific pathogen profiles. It is important to evaluate clinical and economic impact of AMR in countries to 
engage member states, they said.   
 
The group was of the view that contextualizing guidance is crucial. As national action plans are developed, it is 
vital that their levels of ambition should be appropriate to the level of resources and existing systems. 
Members suggested that WHO global guidance should adopt a step-wise approach taking into account 
differences in resources and capacities in order to develop realistic and feasible objectives of the national 
action plans.  

Surveillance of antimicrobial resistance   

Dr Pessoa, also presented the Global Antimicrobial Resistance Surveillance System (GLASS), the first ever 

surveillance mechanism to track AMR and emerging resistance world-wide, and to foster national surveillance 

systems by harmonizing global surveillance standards. 

In the long term, GLASS aims for integrated foodborne AMR surveillance including in food-animals, food and 

humans; in the monitoring of antimicrobial use or consumption and tracking environmental AMR surveillance, 

in addition to focusing on bacterial resistance in humans, she said.   

Given the long-term vision of developing a global surveillance system, the Advisory Group recognised the 
immediate urgent need for data on resistance to common pathogens, and the impact of such levels on health. 
The associated costs to mobilise all countries to take urgent action should also be estimated. This would 
provide baseline evidence needed to mobilise countries to take urgent action. WHO should actively pursue or 
facilitate such studies, the Advisory Group suggested. 
 
The group recognised that there is need for better data generated through health systems and welcomed the 
continued incorporation of AMR into ICD 11. It also emphasized for appropriate awareness among doctors to 
ensure proper use.  
 
The STAG expressed strong and grave concern that plasmid-mediated resistance to colistin had been recently 
documented and reported,  since polymixins (the antibiotic group to which colistins belong) are on the list of 
critically important antibiotics for humans, and are considered the “last resort” antibiotic for serious 
infections. The STAG recommended that WHO take appropriate actions in coordination with FAO and OIE. 
 
Members also drew attention to the restrictions on the transportation of specimens across national borders in 
some countries are a significant impediment to the rapid identification of new strains and the development of 
quality assurance networks. The Advisory Group requested WHO to explore how to best address this complex 
issue, which includes aspects related to the Nagoya Protocol as well as to operational and practical issues.   
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The second day of the meeting continued with technical presentations by WHO Secretariat on work streams 

including awareness, environmental drivers of AMR, new business models for antibiotics, optimising the use of 

antibiotics and the potential of vaccines as a tool to address AMR.  

Global awareness campaign 

Ms Olivia Lawe-Davies,  WHO’s the Department of Communications presented key findings of a survey 

undertaken in 12 countries to assess current levels of public awareness about antibiotic resistance.  She also 

gave an overview of the global campaign called 'Antibiotics: Handle with care' launched during the first World 

Antibiotic Awareness Week, 16 to 22 November 2015, and indicated future directions for the campaign’s 

development.  

STAG members made a number of suggestions in relation to future surveys: 
 enable findings to be broken down by sub-groups (e.g. health workers vs general public); 
 frame questions so that levels of understanding and awareness about antibiotic resistance can be more 

accurately analysed in order to elicit the kind of information that could inform decision-making in 
countries; 

 conduct surveys in more countries (e.g. covering a certain proportion of the population in each WHO 
Region) and support local surveys where possible. 

 
Regarding the campaign, they suggested the following: 
 learn from/partner with existing national campaigns; 

 consider targeting particular groups with future campaign activities, e.g. pharmacists; 
 ensure a robust approach to monitoring and evaluation of the campaign;  
 as the campaign evolves to more of a focus on behaviour change, experts with relevant expertise should 

be engaged 
 
In addition, they suggested that national action plans should include communications as an integral element, 
and that WHO should develop a media strategy for this area of work for the coming two years. 
 
Observers at the meeting pointed out that it is important to distinguish between providing information, 
improving awareness and changing behaviour around antibiotic use, and that different countries (and areas 
within large countries) are at different stages. “Message fatigue” can be a problem in developed countries 
where people have been more exposed to these messages, they said. 

Infection prevention and control  

Dr Benedetta Allegranzi, from the Infection Prevention and Control Unit, at WHO, said in her presentation that 

it was important to recognise IPC/AMR as an endemic burden and not only as an emergency problem. She said 

that WHO is developing guidance and implementation packages for the prevention of device- and surgical 

procedure-associated infections, with focus on antimicrobial resistant microorganisms.  

Environmental drivers of AMR 

A presentation on the environmental drivers of AMR, by Ms Kate Medlicott from the department of Public 

Health and Environment showed that in order to curb AMR it was also important to manage wastes 

appropriately, apart from addressing antibiotic use. Hotspots for AMR included wastewater from municipal 

treatment plants, pharmaceutical production facilities, hospitals and other health-care facilities, intensive 

livestock facilities and wastewater use in agriculture and aquaculture. The group aims to formulate standards 

for presence (residues/bacteria) in the environment, food and water and for an increase in surveillance for 

antibiotic resistance.  
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The Advisory Group discussed the importance of improving the understanding of environmental factors in the 
spread of AMR, and encouraged WHO to allocate appropriate resources to building the evidence on the same.  
In addition, the group urged WHO to ensure the inclusion of sanitation and hygiene in national action plans.  

Optimising antimicrobial use and regulations 

On optimizing use of antimicrobials and regulation, Dr Gilles Forte, from the Essential Medicines department 

at WHO said, it was important to develop indicators and tools for monitoring antimicrobial consumption, to 

formulate guidance and standards for evidence-based selection and use of quality antimicrobials. He also 

mentioned that a WHO expert working group has been established for the review and selection of effective 

and safe antimicrobial medicines for inclusion in the WHO Model List of Essential Medicines. The working 

group will ensure coherence with other resources such as the Critically Important Antimicrobials list.  

The advisory group suggested that WHO maintain a focus on improving access to high quality health services 
including, where appropriate, high quality antibiotics as a key pillar to address AMR. Further, efforts to 
preserving antimicrobial drugs through ensuring responsible and appropriate use should be balanced with 
efforts to improve access to critical medicines where needed, members said. There were discussions on what 
kind of information was needed to establish the extent and the overuse of antibiotics.  

 
There was also a call for greater investments in generating high-quality evidence that would inform 

recommendations and guidelines. Members said that the clinical response is not always related to in vivo 

resistance and hence advised the use clinical trials to validate resistance.  

Research and development and new business models 

One of the strategic objectives of the global action plan to tackle AMR requires WHO to act as a vehicle for 

securing and managing investment in new medicines, diagnostics, vaccines and other interventions, to 

facilitate affordable and equitable access to existing and new medicines and other products while ensuring 

their proper and optimal use and to establish open collaborative models of R&D that support access and 

provide incentives for investment.  

Presenting on research and development and new business models, Dr Peter Beyer of the Department of 

Essential Medicines and Health Products at WHO presented the new Global Antibiotic Research & 

Development Facility, incubated by the Drugs for Neglected Diseases Initiative (DNDi). Product Development 

Partnerships such as these will make products that no one else is developing, in order to address global health 

needs. WHO is facilitating the new partnership working closely with DNDi, but will not be a part of it, he said. 

WHO will report on the antibiotic pipeline to feed into the Global Health R&D Observatory and provide inputs 

on specific aspects such as priority setting and target product profiles. He added that WHO as mandated by 

resolution WHA68.7 is also working on developing options for a global development and stewardship 

framework and report to WHA 2016.  

The Advisory Group endorsed the initiatives on  research and development, specifically the work with DNDi for 
a new product development partnership for antibiotic development. It also noted the importance of engaging 
with the private sector in this context. 

Innovative diagnostics 

Giving an update on innovative diagnostics for AMR, Prof Francis Moussy said that WHO is in collaboration 

with multiple partners facilitating the development of multipurpose open Point of Care diagnostic platforms 

for Low and Middle Income Countries. WHO is also working on specific AMR assays, he added. These 

platforms, he said, will contribute to the fight against AMR by making it easier to identify causes of disease 

(e.g. viral vs bacterial), select appropriate treatments, interrupt transmission of disease and improve 

surveillance.   
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Members supported this work stream and were of the view that it was important to make diagnostics 

available more broadly.  

Vaccines for AMR 

Throwing open a discussion on vaccines for AMR, Dr Martin Friede, sought guidance from the members. He 

said it was important first to find out the impact of expanding the use of existing vaccines on antibiotic 

reduction. To find out which vaccines, if used, would reduce antibiotic use, and by how much. And who would 

have to receive the vaccines, at what cost. Use of existing vaccines can be improved and for those in the 

pipeline it was important to prioritise development, he suggested. 

The Advisory Group supported the potential role of vaccines for addressing AMR.  The Group also called for 
further information and evidence on how this would have an overall impact on addressing AMR. There was 
recognition that a reduction in disease burden as a result of vaccines would also lead to a reduction in the use 
of antibiotics.  
 
The Advisory Group suggested that WHO should focus on practical steps towards the implementation of the 

global action plan. Given the range of competing objectives and agendas, observers cautioned that it is 

important to prioritise and state where the primacy for AMR lies.  

Monitoring and evaluation of the global action plan on AMR 

Dr Liz Tayler of the AMR Secretariat, made a comprehensive presentation on the monitoring and evaluation on 

the implementation of the global action plan. She called for the need for having open data in a useable format 

that could feed into decision-making. Given the various levels of information flows and the complexity of data, 

it is important to begin with a simple set of indicators for monitoring, she added.  

Members discussed at length, mechanisms and indicators for a framework on monitoring and evaluation of 

the global action plan. Members cautioned against a conflict of interest between those who would report on 

the progress on the implementation of the plan at the national level and those who would be responsible for 

implementation. Advice was given to defer evaluation until 2017.  

Concluding remarks  

Dr Keiji Fukuda, concluded the meeting by conveying WHO’s appreciation for the work of the AMR-STAG in 

their continued guidance for the global action plan and for the ongoing interest and commitment of the 

observers in the issue of antimicrobial resistance. He noted that the advice and guidance of the AMR-STAG will 

continue to be needed as work proceeds on the implementation of the action plan, particularly in the field of 

monitoring and evaluation.  
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Annex 1: Recommendations by STAG to the DG 

 

Fifth Meeting of the Strategic and Technical Advisory Group on Antimicrobial Resistance  

Recommendations to the Director-General 

23-24 November 2015 

The WHO Strategic and Technical Advisory Group (STAG) for Antimicrobial Resistance held its fifth meeting 
from 23 to 24 November 2015. The main purpose of this meeting was to seek guidance on how to optimize 
effective implementation of the global action plan on antimicrobial resistance, including how to strengthen 
one health elements, and the process of engaging the United Nations on AMR.  
 
During the first day and a half of the meeting, the Advisory Group heard the views of representatives of 
permanent missions in Geneva and organizations, including civil society, nongovernmental organizations, 
public health and regulatory agencies and industry associations. A full meeting report is being prepared by the 
Secretariat. 
 
On each day, the members met in closed session to discuss the issues. On the last day, the Advisory Group met 
in closed session to formulate its advice and recommendations for the Director-General. A summary is 
provided below. 
 

 The STAG congratulated WHO on the progress that has been made over the last five months since the 
World Health Assembly in May 2015. The STAG specifically:  

 Endorsed the overall approach: in particular the matrix approach across the Organization. 
 Took notice of the ten work streams i and supported their implementation while 

acknowledging that more attention should be given to ensuring AMR related efforts are not 
redundant to existing efforts. 

 Commended and supported the collaboration between FAO, OIE and WHO as well as the 
broader international community, and requested that the three organizations work together, 
where appropriate, in all work streams, and at regional and country level.   

 Endorsed the ‘Business-Unusual’ approach being taken by the Secretariat, and the high level 
efforts to ensure that collaboration is occurring across the Organization and stressed 
continued collaboration with regional and country offices. 

 Reflected on the importance of connecting AMR to the Sustainable Development Goals 
(SDGs) so that AMR can support the SDGs and vice versa. 

 Noted that high-level government engagement, including engagement with the United 
Nations Secretary-General, is important for strengthening national and intersectoral efforts to 
combat AMR, but that political engagement by itself is not enough unless it provides 
commitment and supports technical and operational activities.  

 The STAG expressed strong and grave concern that plasmid-mediated resistance to colistin had been 
recently documented and reported since polymixins (the antibiotic group to which colistins belong) are 
on the list of critically important antibiotics for humans, and are considered the “last resort” antib iotic 
for serious infections. The STAG recommends that WHO take appropriate actions in coordination with 
FAO and OIE. 

 

The Advisory Group recommends the following actions for the Director-General to consider: 

 Since the agenda to address antimicrobial resistance is massive, its success will require active 
engagement by multiple partners. WHO should focus on its core business rather than attempting to 
assume too wide a scope of responsibility and should encourage and facilitate active collaboration 
among stakeholders including inter-governmental organizations, media, academia, civil society, etc. at 
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global, regional, country and local levels. Engagement of community leaders and professional groups 
will be critical to success. 

 Contextualizing guidance is crucial. As national action plans are developed, it is vital that their levels 
of ambition should be appropriate to the level of resources and existing systems. WHO global 
guidance should adopt a step-wise approach taking into account differences in resources and 
capacities in order to develop realistic and feasible objectives of the national action plans. 

 WHO should maintain a focus on improving access to high quality health services including where 
appropriate high quality antibiotics, as a key pillar for addressing AMR. Efforts to preserving 
antimicrobial drugs through ensuring responsible and appropriate use should be balanced with efforts 
to improve access to critical medicines where needed. 

 Restrictions on the transportation of specimens across national borders in some countries are a 
significant impediment to the rapid identification of new strains and the development of quality 
assurance networks. The Advisory Group requests WHO to explore how to best address this complex 
issue, which includes aspects related to the Nagoya Protocol as well as to operational and practical 
issues.  

 The Advisory Group discussed the importance of improving the understanding of environmental 
factors in the spread of AMR, and encouraged WHO to allocate appropriate resources to building the 
evidence. 

  WHO should emphasize the importance of sanitation and hygiene in national action plans. 
 

The Advisory Group noted the following: 

 The Advisory Group endorses the approach that WHO is taking to encourage public health needs 
driven research and development as exemplified specifically by the collaboration with DNDi.  

 The Advisory Group welcomes the continued incorporation of AMR into ICD 11, and flags the 
importance of ensuring that there is appropriate awareness among coders to ensure proper use.  

 The Advisory Group highlighted the importance of adequate budgets and funds to execute the 
ambitious global action plan. 

 Engagement by and with the private sector is crucial given their role in research and development and 
healthcare provision. 

 WHO should focus on practical steps towards to the implementation of the global action plan. 
 Economic burden studies in low and middle income studies are urgent and important. 
 Given the long-term vision of developing a global surveillance system, the STAG also recognised the 

immediate urgent need for data on resistance to common pathogens, and the impact of such levels on 
health and costs to mobilise all countries to take urgent action. WHO should actively pursue or 
facilitate such studies. 
 

 

 

 

 

 

 

                                                             
iTen work streams include: Global awareness; Support to development of national action plans; Global 
antimicrobial resistance surveillance system; Infection prevention and control; Environmental drivers for 
antimicrobial resistance; Optimising use of antimicrobials and regulation; Research and development and new 
business models; Innovative diagnostics for antimicrobial resistance; Vaccines for antimicrobial resistance; and 
One health. 


