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1. Introduction 

Dr Sylvie Briand, Director of the Department of Pandemic and Epidemic Diseases, at WHO 

Headquarters, opened the meeting and provided participants with an overview of the ongoing 

activities in tackling antimicrobial resistance (AMR) and the increasing focus that the issue is 

being given, in both technical and political fora. Concerns about antimicrobial resistance 

have now been raised at the highest political levels and there is growing recognition that  

action is urgently needed to tackle this global problem. She stressed the central importance of 

an effective global surveillance system in all efforts to contain antimicrobial resistance, 

providing the data with which to inform action. Dr Briand noted that while some key existing 

global programmes including HIV, tuberculosis and malaria, have well established 

surveillance systems capable of detecting resistance as it occurs, other surveillance systems 

gathering data on resistance in many other bacteria and diseases are lacking or are fragmented. 

The 1
st
 Technical Consultation on Surveillance held in December 2012 highlighted the need 

to identify gaps. Since then much information has been gathered but the overall picture 

remains scattered and fragmented with widespread inconsistencies.  

In light of these findings, the task now is to develop standards to enable data on resistance to 

be compared and analysed. This analysis will strengthen advocacy efforts and provide the 

evidence needed with which to raise awareness among policy-makers. Data are also essential 

to enable a solid base to be established from which antimicrobial resistance trends can be 

monitored as they evolve. In addition, a coordinated global platform is urgently needed to 

facilitate the collation and sharing of data.  

Objectives and format of the meeting 

Dr Carmem L. Pessoa da Silva invited Dr Jean Patel of the WHO Collaborating Centre for 

International Monitoring of Bacterial Resistance to Antimicrobial Agents, Centers for 

Disease Control and Prevention, USA, to chair the two-day meeting. Dr Patel outlined the 

format of the meeting that would include presentations, three working groups to formulate 

specific recommendations and plenary discussions.  

Dr Pessoa da Silva reminded participants of the conclusions from the 1
st
 Technical 

Consultation during which the four key points that form the road map for building and 

strengthening AMR surveillance globally had been defined: 

i. the first WHO Global Report on AMR surveillance to be published on 30 April 2014;  

ii. the development of agreed surveillance methodologies to be used globally; 

iii. the development of a collaborative platform for data sharing and dissemination of 

results and;  

iv. testing of the standards developed and the platform once built. 

Dr Pessoa da Silva then outlined the specific objectives for this 2
nd

 Technical Consultation; 

namely to scope and define the steps that would be needed over the coming 6 months to 

develop standards for surveillance and to consider a possible specification for a global 
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platform for collaboration and data sharing. Discussions would address immediate as well as 

longer term needs and focus specifically on AMR in humans. 

Declarations of interest 

All external participants had completed Declarations of Interest forms in advance of the 2
nd

 

Technical Consultation which had then been reviewed by the WHO secretariat. A summary 

of the declarations submitted was subsequently read to all participants present at the meeting 

and made available in writing.  

The participants disclosing interests were as follows: 

 Dr Roman Kozlov of the Institute for Antimicrobial Chemotherapy of Smolensk State 

Medical Academy, Russian Federation, has served on  the Advisory Board of 

AstraZenaca and has received research grants in 2011-2013 for study of new 

antimicrobials from the following pharmaceutical industry groups: Merck Sharp & 

Dohme, Pfizer, Bayer Healthcare and AstraZeneca. 

 Dr Jean Patel of the WHO Collaborating Centre for International Monitoring of 

Bacterial Resistance to Antimicrobial Agents, Centers for Disease Control and 

Prevention, Georgia, Atlanta serves as the Chair of the Sub-committee for 

Antimicrobial Susceptibility Testing at the Clinical and Laboratory Standards Institute.  

 Dr John Stelling of the WHO Collaborating Centre for Surveillance of Antimicrobial 

Resistance, Brigham and Women’s Hospital, Boston has provided technical advice to 

ECDC and currently receives research grant support from NIH/US and CDC/US.  

 Dr Maha Talaat of the WHO Collaborating Centre for Emerging and Re-emerging 

Infectious Diseases has received research grant support from USAID to conduct 

studies in Egypt. 

Upon review it was concluded that in light of the scope of the work to be undertaken at the 

2
nd

 Technical Consultation, none of the interests that were declared was considered to 

represent any conflict of sufficient significance to warrant exclusion of any expert from 

contributing to any part of the discussions. 
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2. WHO Global Report on Surveillance, 2014 

Dr Johan Struwe, AMR Team, WHO 

Dr Struwe provided participants with an overview of the WHO Global Report on 

Surveillance of Antimicrobial Resistance ahead of its publication in April 2014. The 

objective in compiling this first report was to gather together as much existing information as 

possible on resistance in common bacteria that cause common health-care associated and 

community-acquired infections. A working group had been formed to help scope the work 

and to guide the compilation of the data. The focus had been narrowed to include nine 

specific “bug and drug” combinations. Data were sought from national surveillance databases, 

networks and through systematic search of published articles. Summaries had also been 

provided by WHO disease-specific programmes. 

The findings had revealed very high rates of resistance in these common bacteria in all WHO 

regions, confirming the magnitude of the problem. In addition significant gaps in global 

surveillance structures had been identified as well as in the capacities of institutions 

worldwide to gather and share data on antibacterial resistance.   

Surveillance of resistance in disease-specific programmes has taken decades to put in place 

and yet still some gaps remain. Surveillance activities incur high costs and have traditionally 

been heavily dependent upon additional external funding. WHO has a key role to play in 

coordinating these different surveillance systems, although at present there is no systematic 

collaboration between these programmes.  

He noted that although collaboration is well established at Headquarters level between WHO, 

the Food and Agricultural Organization of the United Nations (FAO) and the World 

Organisation for Animal Health (OIE), considerable challenges remain in working across the 

human health, food and animal sectors. 

In summary, the report has revealed very high rates of resistance in all WHO regions in 

bacteria that cause common health-care associated and community-acquired infections (e.g. 

urinary tract infection, pneumonia) along with significant gaps in surveillance and a lack of 

standards for methodology, data sharing and coordination.  It has highlighted the need for the 

development of tools and standards for harmonized surveillance of antibacterial resistance in 

humans and for integration with surveillance of resistance in food-producing animals and the 

food chain. Strategies are also urgently needed for population-based surveillance of AMR 

and its health and economic impact as well as collaboration between AMR surveillance 

networks and centres to create or strengthen coordinated regional and global surveillance.  
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3. Tackling Antimicrobial Resistance: approach of the World 
Organisation for Animal Health (OIE) 

Dr Elisabeth Erlacher-Vindel, OIE 

Dr Erlacher-Vindel provided participants with an overview of OIE’s approach towards 

tackling antimicrobial resistance in the animal health sector. She described the challenges of 

weak legislation in many countries that has led to a lack of controls over the circulation of 

antimicrobial agents within the animal sector in over 100 countries. Furthermore, falsified 

products are circulating on the market which, in some countries, account for a significant 

percentage of available products. The OIE is focussing its efforts on developing and updating 

existing international standards and guidelines, covering terrestrial and aquatic animal health, 

supporting veterinary services and capacity building for national Focal Points, and 

laboratories and helping countries to modernize and update their national legislation.  

Dr Erlacher-Vindel outlined the added complexities of conducting surveillance among 

multiple different species, and in countries with widely differing priorities and contexts, but 

highlighted the importance of working together with the human health sector to focus on 

common bacteria of specific importance to both animals and humans.   

In conclusion, Dr Erlacher-Vindel reiterated the high level of importance that OIE places on 

tackling AMR, as reflected in the recommendations of the OIE Global Conference on the 

responsible and prudent use of antimicrobial agents for animals, that was held in Paris in 

March 2013. These recommendations include strengthening international cooperation 

through the FAO-OIE-WHO tripartite agreement, continuing regional training for national 

Focal Points and assisting Member Countries to conduct surveillance on antimicrobial 

resistance for animal and human pathogens and collection of data on the use of antimicrobials 

in animals. 

4. Current context of antimicrobial resistance surveillance 

Dr Carmem L. Pessoa da Silva, AMR Team Lead, WHO 

Dr Pessoa da Silva described the current context in which this technical consultation was 

being held. She stressed the rapid rise in resistance that is now being detected in all parts of 

the world, with significant implications for human health.  

She asked participants to focus on defining the overall purpose that the surveillance data 

would serve and the actions that the data would inform. Only by agreeing on the main 

objectives for surveillance could decisions be reached on what data would therefore be 

needed and how they would be gathered. She also reminded the group to focus specifically on 

surveillance of antibacterial resistance (ABR) in humans.  

Dr Pessoa da Silva described the series of events and initiatives that had taken place in recent 

years since 2001, within WHO and also led by external partners and Member States. All 

these initiatives have contributed to raising awareness among many sectors and have led to 

the heightened concern now being expressed at the highest political levels among many 
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Member States. She noted that it is anticipated that the World Health Assembly in May 2014 

will task WHO with the development of a broad-based global action plan to address AMR, 

that would engage all stakeholders and provide a blue print for action by all sectors.  

Dr Pessoa da Silva proposed that the 2
nd

 Technical Consultation should address three main 

objectives for global surveillance; 

- to provide an up-to-date picture of antibacterial resistance globally and to monitor 

trends; 

- to assess the impact of resistance both on human health and economically; 

- to improve early detection of new resistance. 

Participants expressed a number of varying points in the general discussion, as follows: 

 Surveillance must focus on data for action; to trace resistant bacteria and to prevent 

infections caused by resistant bacteria. 

 A more syndrome/disease-specific surveillance system would be preferable (i.e. 

active rather than passive surveillance), which will also improve the 

representativeness and relevance of the data. 

 A comprehensive global surveillance system is likely to require considerable 

resources, which may not be available within low and middle-income countries.  

 Limited awareness of the problem and laboratory capacity are two significant gaps 

that will need to be addressed. 

 An analysis of the problems encountered in obtaining official data from some 

countries for the Global Report will be important in identifying areas for action. 

 It was noted that surveillance of resistance in the TB programme began initially in 

1994, with the overarching objective of estimating the magnitude and trends. This led 

later to development of a sampling strategy. 

 The long term goal of global ABR surveillance should be widened to include the 

ability to anticipate and predict future trends. 

 An emphasis on “diagnostic stewardship”, encouraging the participation of clinicians 

for the primary benefit of improving patient outcomes, would help to promote the 

value of participating in a global surveillance system. 

 Reference laboratories, or other laboratories as determined by the national health 

authorities, should serve as referral centres for new or unexpected mechanisms of 

resistance. 

5. Working Groups  

Participants joined one of three working groups to continue more detailed discussions.  

Each group addressed the same three topics: 

i. How to generate an up-to-date picture of the magnitude of AMR 

ii. How to assess the impact of AMR  

iii. How to improve early detection of new resistance patterns 



Global Surveillance of Antibacterial Resistance in Humans: 2
nd

 WHO Technical Consultation 

6 

 

but from three different perspectives: 

 epidemiological  

 laboratory  

 international collaboration 

Discussions did not include consideration of surveillance of antibiotic use or of the 

appropriateness of antibiotic use, which may need to be considered in the future. Details of 

the feedback from the working group discussions are in Annex 1.  

Summary of discussions based on report back from all working groups 

1. Creating an up-to-date picture of the magnitude of AMR  

In general, participants were in favour of a two-phased approach:  

- collecting existing data for surveillance of AMR with a focus on ascertaining the 

quality of these data; and then 

- building an enhanced surveillance system based on improving local systems in a step- 

wise approach, with a focus on encouraging use of microbiology (antimicrobial 

susceptibility testing) by clinicians for the benefit of treatment of patients, locally, 

nationally and internationally. 

It was considered essential to clearly articulate the benefits for Member States in participating 

and investing in a global surveillance system by emphasising that it will provide information 

for action for improved patient outcomes, specifically for the diseases with high mortality 

burden. The system must be shown to have a direct patient impact even within a short, 6-

month period. 

WHO must support Member States in optimising the use of limited resources with competing 

priorities.  

A number of key questions and issues were raised by all groups: 

- The different needs for surveillance of community- versus hospital-acquired 

infections, and challenges that arise in gathering both epidemiological and laboratory 

data. It was noted however that both kinds of data on infections from both settings 

would be important and should be collated in conjunction.   

- The desirability of creating an international surveillance programme/platform that 

builds upon existing available mechanisms, procedures and tools that could then be 

adapted to meet specific needs.  It was also considered important to explore the 

lessons and experience of systems developed by other surveillance programmes, 

although experiences may not be completely transferable.   

- The key challenges identified include the practicalities of integrating data from 

different systems, fostering buy-in from all participants, avoiding disruptions to on-

going work while seeking the most meaningful type of surveillance and data 

collection, and the lack of any functional surveillance system in many countries. 
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Concerns were also raised that data could be used for other (e.g. political and trade) 

purposes, which could influence willingness to share data.  

- The need to develop a core data set and then to ascertain which countries currently 

have the basic capacities to contribute these minimal data, and where gaps remain. 

- No country should be excluded from the global system because of limited capacities 

in gathering complete data. All countries should be encouraged to participate and 

contribute data, even if the data provided are limited. 

- There was overall support for a focus on positive blood culture specimens, with 

bacteraemia being a priority infection for surveillance. Urinary tract infections could 

also be included as a second priority. However, further clarification would be needed 

on the context, nature of infection, sources, purpose of collection (with diagnosis 

highlighted as the primary purpose). It was also noted that many countries do not have 

case definitions of such infections and there are limitations in sample collection, 

transportation and analysis. Even where laboratory capacity and systems are in place, 

there is often a lack of specimens.  

In order to initiate work towards a global surveillance system action will be needed in the 

following areas: 

- a new protocol for international surveillance is needed to identify which syndromes 

and which pathogens and susceptibility results are most important to be monitored at 

initial stages of a global surveillance system. 

- a mechanism for data collection must be developed together with a database to enable 

these data to be stored and shared with all participants. 

- significant efforts should be made to disseminate the Global Report on surveillance as 

widely as possible. The report will serve as an important tool to advocate for more 

data where gaps currently exist, and also as a guide to where more focus must be 

placed on working with and supporting countries, both in helping to build the 

surveillance capacities and in reaching out to countries that did not contribute to the 

report.  

2. How to assess the impact of AMR 

Some initiatives are underway to determine the economic impact of AMR. In particular, a 

new project has been launched in collaboration with the World Bank, with the participation 

of  WHO.  

More work is needed to determine how best to measure patient impact, including measuring 

morbidity and mortality. Standards are needed to define what the burden of illness should 

include, such as:  

 mortality rate 

 health costs, financial costs, QALYs and DALYs 

 estimates from disease-specific programmes based on existing data sets  
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 for hospital-acquired infections, costs related to increased length of stay and use of 

more expensive antimicrobials.  

3. Early warning system 

Discussions focused on what would be needed to initiate a system for early detection of 

resistance patterns and early alert mechanisms.  

Experience from other international alert systems has shown that clear Terms of Reference 

will be needed to facilitate rapid communication without unnecessary national bureaucracy or 

extensive authorization.  

It was also noted by many that participation in an early warning system will be dependent 

upon trust between countries in how the information is subsequently used, particularly given 

the pressure to publish first in the scientific press which may delay information sharing. 

Further consideration is needed as to what data would be important to capture in a global alert 

system (isolates, sequence data, phenotypics) in order to trigger what level of action and by 

whom. Rapid progress and declining costs for whole genome sequencing should be kept in 

mind. The question of patient confidentiality will need to be considered. It was noted that 

many “alert” reports are in fact laboratory errors. Laboratories may need to be trained to react 

to unusual findings.  

A project for molecular epidemiology “Global Microbial Identifier” is in progress, 

coordinated from Europe, in which OIE is represented in the Steering Committee. Examples 

of other centres in Argentina and the Philippines were mentioned. 

It was noted that the introduction of a global alert system is likely to raise political and 

economic concerns beyond technical matters. Specific examples mentioned included findings 

in the private sector, such as “medical tourism” companies. It needs to be made clear and 

agreed that data submitted from countries will be used exclusively for AMR control and the 

rational use of antibiotics and related public health issues and not for any other purposes.  

The IHR framework could potentially be extended to include AMR, but there is currently no 

consensus on this. However, AMR is increasingly being seen as a global threat to health 

security. If AMR were to come under the IHR reporting mechanism, a risk assessment would 

form part of the surveillance process.  

It was agreed that all these considerations and suggestions should be submitted to the STAG 

members to seek their advice on next steps and then a working group be formed to look 

specifically at these issues.  

6. Next steps 

The final discussions focussed on identifying specific deliverables and products that could be 

achieved within the immediate six month to end-2015 time frame, respectively. It became 

evident during the discussion that it would be useful to identify and organize the work around 

core components. 
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Proposed core components of AMR surveillance  

Participants in the Technical Consultation proposed a set of nine core components that would 

be required to establish the national surveillance system to participate in global human AMR 

surveillance: 

 A national coordinator, to serve as a focal point for contact with the MOH, with 

laboratories contributing data, with the surveillance networks to which data is being 

contributed and to liaise with other sectors. 

 Resources to be allocated to fund or reimburse surveillance activities, in recognition 

that for some sites generating AMR data these activities are not systematically 

undertaken and would require increased capacities and work. 

 Guidance for countries on what to survey and how to undertake these surveillance 

activities. This guidance should include a definition of outcomes of interest as well as 

metrics.  

 Education for all participants in the surveillance system, including laboratories, 

epidemiologists and clinicians who are handling and analysing patient data. 

 Identification of human resources to conduct the surveillance activities. 

 Guidance and instructions for clinicians in conducting the relevant diagnostic 

activities (“stewardship”) to obtain specimens of interest and of sufficient quality for 

culture and forwarding to the relevant laboratory for susceptibility testing. 

 An epidemiological structure containing the necessary expertise to design surveillance 

methods, analyse the data and generate and submit the reports to be shared. 

 Laboratory capacity to handle samples, conduct relevant testing and report results, 

with a quality assessment system in place.    

 A network and information system to collect data, share information among 

participants and provide feedback to the participating institutions.  

These core components need to be developed further and elaborated. 

Among the core components, several issues were discussed that relate to laboratory capacity 

and epidemiological aspects on surveillance: 

Epidemiological aspects 

There is a need to identify the study populations and the infection types and related 

priority pathogens. A syndromic approach in the identification of priority pathogens is 

also likely to have significant influence on the most appropriate selection of 

participating surveillance sites. Clear data collection protocols based on the defined 

surveillance should be made available.  

It was also stressed that it will be important to provide participating clinicians with  

feedback on the results gleaned from the patient data they have contributed to help 
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guide their work and to provide tangible benefits for the patients resulting from their 

participation. 

Laboratory capacity 

Participants in the surveillance system should be provided with information protocols 

to cover sample collection, report contents and procedures, as well as testing 

methodology. Provision should also be made for mechanisms to facilitate sharing and 

transporting of isolates as well as data, including handling dangerous goods, and 

intellectual property issues.  

It was noted that laboratories vary widely in terms of capacity and the 

representativeness of their data and that this variation between and within countries 

should be taken into account. Countries should put in place the necessary capacities to 

conduct microbiological tests. WHO will need to provide support to some countries in 

this respect, in order to guarantee quality of surveillance data. Participants suggested 

disseminating a questionnaire to assess laboratories’ capacities and to identify gaps in 

testing capabilities. If a laboratory lacks the capacities, then a recognised link to a 

reference laboratory within the country, or if not available, in another country, that is 

able to conduct the necessary testing should be established. The laboratory assessment 

should also include accreditation and/or quality assurance levels within the laboratory. 

Agreed activities for 2014 

The group identified a number of key areas of activity that could be undertaken within the 

coming 6 months. While recognizing that many related and relevant activities are already 

underway at the regional and national levels, a global framework of activity with clearly 

established common targets, was considered essential into which ongoing activity could feed.  

It was noted that WHO has existing guidelines for public health surveillance and ethical 

issues have been addressed in several disease-specific guidelines. General WHO guidelines 

on the ethical principles of public health surveillance are currently being developed to be 

issued late in 2015. 

In collaboration with WHO, the OIE has developed standards regarding surveillance of AMR 

in animals, taking into account selected pathogens of relevance for humans.  

How best to obtain an up-to-date picture of ABR and to monitor trends in ABR 

i. Global AMR Report on Surveillance 

Once launched, the report will serve as a powerful advocacy tool to promote surveillance.  

The report should be distributed as widely as possible, both electronically and in hard 

copy. Additional information products should be produced and a plan developed in 

consultation with the regional offices, to identify dissemination routes and appropriate 

interlocutors in all ministries and sectors, and to determine how best to address the gaps 

revealed in the report. In parallel, the scientific press could be targeted to raise interest in 

the report and in the coming initiatives to enhance surveillance activities and close data 



Global Surveillance of Antibacterial Resistance in Humans: 2
nd

 WHO Technical Consultation 

11 

 

gaps. This could be in the form of special issues on surveillance in low- and middle-

income countries. 

ii. Standards and guidance 

A working group should be formed to develop standards and guidance for surveillance in 

humans and for diagnostic stewardship. This guidance should draw on previous WHO 

guidance
1
. Implementation guides will also be needed, adapted to different settings. A 

minimal data set will be needed, depending on the different purposes and objectives of 

the surveillance needs and the priority pathogens and sources of specimens to be 

collected and handled. 

iii. Define clinical syndromes to survey 

Consideration is needed as to the priority of infections to survey. This could be 

conducted as a parallel activity or combined with the overall surveillance system. 

Priorities should be identified in terms of etiological agents and pathogen/antibiotic 

combination to survey for AMR. Suggestions have included prioritising invasive 

infections, particularly blood stream infections, but could also include urinary tract 

infections and high burden infections.   

iv. Laboratory capacity building 

A number of suggestions were raised by the groups including twinning of laboratories 

and greater involvement of the WHO Collaborating Centres, expanding their Terms of 

Reference to include provision of assistance, mentoring and capacity building. 

Additional guidance could be developed for laboratories on affordable and sustainable 

procurement practices. In the longer term, each Member State should have a reference 

laboratory. Educational material will also be required for participating clinicians and 

laboratories to raise awareness of the objectives and benefits of taking samples and 

cultures for better patient outcome and improved diagnostics.  

How to assess the impact of AMR 

The focus of data collection should be on low- and middle-income countries. Existing 

data should be further assessed (partly covered in the Global Report) and targeted 

surveys need to be set up. 

In the near future outcomes of interest, target populations, existing tools for assessing 

impact and metrics can be defined. 

How to improve early detection of new resistance patterns/ mechanisms  

As this initiative would have significant political and financial implications beyond the 

technical specifications, advice should first be sought from the STAG. 

Pending further advice from the STAG, possible next steps could be to review and define 

phenotypes of concern, identify levels of alert according to required actions, identify 

                                                             
1 Surveillance standards for antimicrobial resistance, 2001. At http://whqlibdoc.who.int/hq/2002/WHO_CDS_CSR_DRS_2001.5.pdf 
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(map) centres with capabilities for early detection and reporting and identify potential 

avenues for rapid data sharing and reporting. 

Organization and approach to activities 

The group recommended that a number of activities should be initiated as a follow-up to the 

consultation, including: 

 development of a protocol for basic surveillance, including both laboratory and 

epidemiological aspects; 

 creation of a collaborative platform to integrate and share information from existing 

systems; 

 development of protocols to measure the burden of AMR, designed as special studies 

 further development of considerations for early warning systems.  

The Consultation participants expressed willingness to participate in working groups to be 

established immediately to focus on areas of activity listed above. 

Priority should be given to the development of guiding standards for surveillance in humans, 

both for laboratory and epidemiological data and to develop a pilot project to test these 

standards and principles for collaboration. Standards in animal health have been developed 

but are yet to be widely implemented. 
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Annex 1: Working groups feedback (and discussions) 

A summary of the feedback from the group discussions that took place during the 

consultation and of the plenary discussions is included in the main report. Below is a detailed 

note of each working group’s deliberations. 

 

Meeting group 1: Epidemiological issues for international surveillance 

1. Obtaining an up-to-date picture of the magnitude of AMR  

In the immediate 6 month to one-year period: 

 Develop a programme to promote the principle of diagnostic stewardship. 

 Prioritise clinical syndromes to survey a proportion of etiological agents to give 

species distribution, as well as define pathogen/ABR combinations to survey for 

AMR. 

 Commence with invasive infections, prioritizing blood stream infections and then 

include surveillance of urinary tract infections in adults for AMR. 

 Convene two meetings: one to agree protocol outline, one to present to 

surveillance networks for their input and pilot testing. 

 Define models for population-based surveillance for AMR and define the data 

sets. Develop case reporting forms, defining minimal data sets. Objective-driven 

structure surveys, covering a wide audience and limited in scope and time, were 

recommended as being highly flexible and easily developed.  

 Develop Terms of Reference for Working Groups, including methods of working 

for face-to-face meetings and teleconferences. 

 Develop a time-line for a 6-month work schedule, with the aim of finalizing the 

preliminary protocol by September 2014. 

2. Assessing the impact of AMR 

In the immediate 6 month to one-year period: 

 The group proposed laboratory-based surveillance and that a separate technical 

working group should be formed to focus on this.  

 Decide on a practical model to measure burden of disease attributable to AMR, 

exploring the use of the drug effectiveness. 

 Review existing data that can demonstrate the burden of AMR, summarizing 

what is currently known to identify further studies that would be required. 

 Pilot test data collection to inform on burden of disease, linking the 

epidemiological and laboratory data to population outcomes.  

 Develop (mathematical) models.  
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 Use laboratory-based surveillance. 

3. Improving early detection of new resistance patterns 

In the immediate 6 month to one-year period: 

 The group proposed laboratory-based surveillance and that a separate technical 

working group should be formed to focus on this.  

 

Meeting group 2:  Standards for global surveillance of AMR – laboratory 

aspects 

1. Obtaining an up-to-date picture of the magnitude of AMR  

The group focused on meeting the challenge of obtaining good laboratory data over the 

coming 5 year period. 

In the immediate 6 month to one-year period: 

 Identify the laboratories that would participate and develop a questionnaire for 

potential laboratories to verify their capacity to produce and deliver good quality 

data. It was proposed that a working group be established for this task. 

 Commence with selection of one specimen source i.e. blood. It was proposed that 

a working group be established to evaluate this further. 

 Re-assess the list of priority pathogens (bug-drug combinations) to survey. It was 

proposed that a working group be established for this task. 

 Develop a good quality information pack for participating laboratories to include 

sample submission protocols etc. to ensure laboratories are fully briefed on the 

requirements. It was proposed that a working group be established for this task. 

 

In the longer term:   

 Ensure that each country has access to a reference laboratory, whose role would 

be to disseminate knowledge to other laboratories in the country.  

 Conduct a pilot study with a few selected laboratories, submitting same data on 

same pathogens using same set of guidelines. 

 Expand surveillance to sources other than blood i.e. urine. 

 Develop educational material for both physicians and for laboratories, including 

laboratory capacity building. 

 Include laboratory capacity building as part of national action plans. 

 Explore “twinning” between laboratories in different countries (in the short term, 

until the  “twinned” laboratory is able to participate efficiently on its own). It was 
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noted that this will require detailed MOU between the two participating 

laboratories to clearly determine expectations. 

 Explore an enhanced role for the WHO Collaborating Centres, including in 

mentoring and capacity building. 

 Develop guidance on procurement for laboratories, for affordable and sustainable 

means of acquiring the testing material. 

2. Assessing the impact of AMR 

In the immediate 6 month to one-year period: 

 Establish links between the laboratory data and the epidemiological data. It was 

noted that in order to understand the burden of illness it will be necessary to take 

into consideration comorbidity and immune-competence of the patients.  

 Define the scope of “impact” to include e.g. societal; patient impact; cost-benefit 

analysis; economic. 

 Establish standards for burden of illness data e.g. mortality rate at 14 or 30 days. 

 Develop a pilot study to capture the key burden of illness data from patients. 

 Explore the possibility of conducting point prevalence surveillance or developing 

and implementing targeted studies. It was noted that this would also be useful in 

monitoring the effect of a control measure in the hospital setting. 

 Develop guidance to make patient and laboratory records available electronically 

to facilitate analysis and to monitor success of interventions. 

 Develop guidelines on the range of patient data to be submitted. 

 Develop a database to link epidemiological data with laboratory data. Explore the 

capacities and limitations of the current WHONET system to determine whether 

it can be adapted to capture this level of detail. 

In the longer term:   

 WHO could develop standards on how countries should choose the appropriate 

laboratory information system or use the expanded WHONET. It was 

recommended to link with an existing WHO e-health group to facilitate this.  

 

3. Improving early detection of new resistance patterns 

The group queried at what point it would be important to know about a particular type of 

genotypic mechanism of resistance. This would determine whether or not genetic testing 

would be needed. This would be important for detection of outbreaks in hospitals or to 

identify risk factors e.g. identifying a source (if foodborne). 

In the immediate 6 month to one-year period: 

 Retain the strain collections already gathered. 
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 Utilize the existing networks and build upon them, particularly for new emerging 

resistance, using connections between the labs and clinicians. 

 Conduct an inventory of existing labs that have this level of testing capability, 

including staff, computer analytical capacity and facilities. 

 Explore “twinning” lab capacity with molecular testing capabilities. 

 Ensure each Member State has access to a referral lab that can undertake 

antimicrobial susceptibility testing. 

 Improve the timeliness in data reporting – to the scientific community and to peer 

review journals – and determine whether this should include all details of genetic 

characterization or only strain identification and confirmation for outbreak 

investigation.  

 Ensure standard mechanisms and protocols are in place for the transportation of 

isolates to the laboratories undertaking the analysis. Specific attention should be 

given to dangerous goods issues, and intellectual property concerns. 

 Establish four separate working groups: 

1. To develop a questionnaire to inform lab selection for data submission. 

2. To discuss selection of specimen source, priority pathogen (drug-bug) to 

survey, and which susceptibility data is required.  

3. To develop a clear instruction protocol for specimen submission – sample 

collection, specimen handling and testing. 

4. To develop a protocol for reporting key burden of illness measures. 

 

Meeting group 3: International collaboration and data sharing 

1. Obtaining an up-to-date picture of the magnitude of AMR  

The AMR Global Report on Surveillance has provided a baseline and highlighted issues that 

need to be addressed, namely data, quality, security, ownership and ethics. It has also 

highlighted the need to build on existing systems, and that it must be multisectoral to include 

both human and animal sectors. The potential role of IHR should also be explored. 

In the immediate 6 month to one-year period: 

 Disseminate the AMR Global Report to all countries. 

 Identify lead contacts for feedback on the AMR Global Report at all levels of the 

Organization. 

 Create a working group to draft a guideline for surveillance in humans, including 

a minimal dataset, data rules (to include data, quality, security, ownership and 

ethics). 

 Identify and develop advocacy materials as a follow-up to the launch of the AMR 

Global Report. 
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 Seek the support of the WHO Regional Offices in planning and implementing 

activities following the launch of the AMR Global Report. 

 

In the longer term: 

 Update the WHO surveillance standards for AMR surveillance in humans. It 

should be noted that the standards for aquatic and terrestrial animals have been 

published by OIE and recently updated with WHO collaboration. 

 Develop SOPs for a minimal data set. 

 Define a data set for data management security and ownership. 

 Establish and expand the number of participants. 

 

2. Assessing the impact of AMR 

The working group focused on four key determinants - health costs, financial costs, QALYs 

and DALYs. It was noted that data gathered by disease-specific programmes that have 

ongoing surveillance (STDs, malaria, TB) already exist for many settings. However, it should 

be noted that for hospital-acquired infections mortality rates would not be reflected in costs, 

as costs relate to increased length of stay and use of more expensive antimicrobials.  

In the immediate 6 month to one-year period: 

 Review the evidence that is already available on economic, social, health and 

other impacts. 

 Identify additional available resources e.g. data on hospital-acquired infections. 

 Identify existing tools to calculate costs. 

In the longer term:   

 Collate the report on existing data from low-, middle- and high-income countries 

to provide the setting-specific costs. 

 Investigate the development of simplified tools that can be used to estimate costs. 

 

3. Improving early detection of new resistance patterns 

The working group identified a number of key issues, some of which would warrant further 

attention: 

 Early warning of important or unusual phenotypes for public health. 

 Identification and confirmation of reference laboratories (also needed for 

centralised reporting). 

 Capacity building. 

 The need for a mechanism to exchange information. 
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 Determine what would be defined as “new” (globally, or in specific setting or 

place). 

 The pressure to publish detection of a new resistance mechanism initially in the 

scientific press which may result in delays in notification. 

 Determine where data should be compiled and what follow-up action would be 

required. 

 Define the structure for data sharing. 

 

In the immediate 6 month to one-year period: 

 Review the list of important existing phenotypes. 

 Identify national reference centres. 

 Identify existing centralised reporting systems, such as GLEWS (mechanism used 

by WHO, OIE and FAO to share information of zoonotic potential) and potential 

mechanisms for rapid data sharing, taking into account the need for 

interoperability between different data systems. 

In the longer term:   

 Establish a data sharing system. 

 Review and expand the list of the national reference centres. 

 Explore the feasibility of establishing regional and international centres for 

further characterization and typing. 
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Annex 2: Agenda 

Tuesday, 18 March 2014 

09:00 Welcome and introduction   
(Dr Sylvie Briand, Director, HSE/PED) 

09:10 

 
Meeting format, objectives and desired outcomes  

(Dr. Carmem Pessoa da Silva  

Team Lead, AMR HQ) 

  Declarations of Interest  

 Meeting rules and procedures 

 Meeting officials 

 Selection of chair 

 Introductions 

 Format and desired outcomes 

09:30-10:10 
 

 

Global AMR report findings 
Results of WHO survey  

(Dr. Johan Struwe, AMR Team, WHO HQ) 

10:30-10:50 
 

Objectives for coordinated global AMR surveillance 
Current efforts to tackle AMR globally and need for data  

(Dr. Carmem Pessoa da Silva, Team Lead, AMR HQ)  

10:50-12:00 Discussion of priority global surveillance objectives 

13:00-13:45 Instructions for break-out groups 1-3 

(Dr. Carmem Pessoa da Silva, Dr. Johan Struwe, AMR team HQ) 

 

1. Epidemiological aspects and surveillance metrics  
2. Laboratory issues affecting ABR surveillance  

3. International collaboration and data-sharing  

13:45-17:00 Break-out groups: Outline the content, next steps, challenges and activities for 

the development of standards for global surveillance of antibacterial resistance 

 
Group 1: Epidemiological aspects and surveillance metrics  

Group 2: Laboratory issues affecting ABR surveillance  

Group 3: International collaboration and data-sharing 

17:00 Meeting adjourns 
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Wednesday, 19 March 2014 

08:00-12:00 

 
Working Groups 1-3:  

 

Presentation and discussion of the content and next steps for the development of 

standards and collaboration on Global ABR surveillance. 
 

13:00-14:45 Summary WG recommendations  

Outline the development of: 

 Standards for global AMR surveillance 
Coordinated collaboration on global ABR surveillance 

14:45-16:30 Next steps for coordinated collaboration on integrated surveillance of AMR 

 
Discuss and propose the following: 

 Principles 

 Priorities and key elements 
Activities 

16:30-16:55 Meeting summary and conclusions 

16:55 Closing remarks 

17:00 Meeting close 
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