
WHO/EMC/LTS/97.2

Industry and the WHO Network on Antimicrobial Resistance
Monitoring: Opportunities for Collaboration.
Based on presentations and discussion at the Joint
WHO/IFPMA Information Meeting, Geneva, 12-13 November
1996

World Health Organization
Emerging and other Communicable Diseases,
Surveillance and Control

This document has been downloaded from the WHO/EMC Web site.  The
original cover pages and lists of participants are not included.  See
http://www.who.int/emc for more information.



© World Health Organization
This document is not a formal publication of the World Health Organization
(WHO), and all rights are reserved by the Organization. The document may,
however, be freely reviewed, abstracted, reproduced and translated, in part or
in whole, but not for sale nor for use in conjunction with commercial purposes.

The views expressed in documents by named authors are solely the
responsibility of those authors.  The mention of specific companies or specific
manufacturers' products does no imply that they are endorsed or
recommended by the World Health Organization in preference to others of a
similar nature that are not mentioned.



INTRODUCTION

This document was prepared in draft as a basis for discussion at a meeting organized jointly by
the World Health Organization (WHO) and the International Federation of Pharmaceutical
Manufacturers Associations (IFPMA) to inform representatives from the pharmaceutical and
diagnostics industries of the Antimicrobial Resistance Monitoring programme of the Division of
Emerging and other Communicable Diseases Surveillance and Control (EMC). In the light of the
discussions at the meeting a second draft was prepared and circulated to all participants for
comment.

This final document attempts to encompass those comments received, to acknowledge the role
played by our partners in academia and the scientific societies and to set out our hopes for future
collaborations with industrial and non-industrial partners.

D.L. Heymann
Director, Division of Emerging and other Communicable Diseases Surveillance and Control,
WHO Geneva
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I. BACKGROUND

The challenge of antimicrobial resistance
    
Since the introduction of the first effective antimicrobial drugs many different chemical classes of
molecule of natural, semi-synthetic or synthetic origin have been exploited for their selective toxicity.
After the discovery of sulphonamides and penicillin earlier this century, the years between 1940 and
1970 saw the >golden age= of discovery of new antibacterial agents. As a result, many infections which
were once serious and potentially fatal can now be treated and cured.
    
However, such past successes have encouraged the overuse and misuse of antibiotics. The result: the
emergence of resistance on a global scale. Microorganisms are not easily outwitted and subsequent
to the introduction of each new antimicrobial drug, sooner or later, drug-resistant strains (and
opportunist pathogens innately resistant to the drugs) have emerged.
    
Important factors in the emergence and spread of resistance include:
< Use (in man and animals) exerting a selective pressure favouring the emergence of resistant

strains, and particularly misuse in sub-optimal therapy (e.g. inappropriate choice of drug
through misdiagnosis of cause of infection, low dosage, insufficient length of treatment or
 non-compliance).

< Mutation rates in antibiotic target genes in bacteria affecting the rate of emergence of the
resistant phenotype.

< Mobility of accessory resistance genes (on plasmids and transposons) allowing their spread
from strain to strain and from commensal to pathogen.

< Transmission of resistant bacteria from person to person disseminating the resistance genes.
< Movement of people and food encouraging the geographic spread of resistant strains.

In the developing world, lack of reliable laboratory susceptibility test results, lack of choice of
alternative agents and uncontrolled usage (particularly in the community) means that treatment is
frequently sub-optimal.

Antibacterial resistance has become a major driver in the choice of therapy in the developed world;
when resistance to a particular agent appears in 10-20% of hospital isolates tested, clinicians often
dismiss the agent from empiric therapy regimens.
    
The emergence of resistance might be considered of less consequence if the pharmaceutical company
pipelines were full of new drugs which inhibit the resistant strains but it is now clear that finding new
drugs with such properties is an increasingly challenging and costly task.
    
There is no reason to believe that we will ever be able to prevent the development of drug-resistant
microorganisms and it is therefore of critical importance to evaluate all possible means to reduce the
rate of emergence and spread of resistance and prolong the useful life of those agents currently
available. Antimicrobial resistance continues to reduce the effectiveness of drugs, increasing health
costs and causing needless human suffering and death. It is a global threat which requires a
coordinated global response.
Responding to the challenge
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The challenge posed by antimicrobial resistance calls for a multi-faceted response involving many
different aspects of health care. The three main approaches can be summarised as follows:
    
1. REDUCE THE NEED FOR ANTIMICROBIAL DRUGS

Prevent infection by increasing levels of immunity in population by:
< Specific immunization programmes
< Improving health and nutritional status thereby increasing resistance to infection

Prevent the spread of infection:
< Clean water, safe disposal of sewage, healthy food
< Good hospital hygiene and infection control procedures
    
Educate patients and health care workers:
< Reduce patient pressure for (unnecessary) antibiotic prescriptions
< Reduce fear of litigation which encourages unnecessary treatment or prophylaxis

    
2. DEVELOP NEW DRUGS
    
< Encourage industry and academic groups to maintain and build their research into new drugs

with novel mechanisms of action
< Explore alternative therapies which boost host immunity to infection
 

3. MAKE BETTER USE OF EXISTING DRUGS
    
Facilitate health care workers to make the correct choice of drug for treatment
< Education
< Laboratory facilities for accurate diagnosis and susceptibility testing
< Disseminate information on local and regional prevalence of resistance
< Establish antibiotic policies, treatment guidelines, and infection control policies, with

mechanisms for feedback and review.
    
Ensure that appropriate drugs are available to those who need them
    
Educate patients and health care workers to improve patient compliance

Evaluate the outcome of antimicrobial therapy

Encourage research
< into resistance mechanisms and into factors which encourage (or suppress) the emergence of

resistance
< into improvements of existing agents (e.g. by developing formulations more likely to

encourage compliance; by developing fixed dose combinations)
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Re-evaluate use of antimicrobial agents in animal husbandry

II.  THE WHO COMMITMENT
    
Cognisant that antimicrobial resistance continues to reduce the effectiveness of drugs, thereby
increasing health care costs and causing unnecessary human suffering and death, and that the
increasing frequency of antimicrobial  resistance in bacterial pathogens is resulting in some diseases
becoming virtually untreatable with currently available antibiotics, WHO has resolved to:

>encourage routine testing of antimicrobial sensitivity, and to foster practices for rational
prescription, availability and administration of antimicrobial agents in order to limit the
development of resistance in microbial pathogens'   (Annex 1)
[48th World Health Assembly (Hbk Res., Vol III (3rd ed.), 1.16]

    
In addition, since several WHO programmes are involved in antimicrobial resistance monitoring,
containment and rational use of anti-infective drugs, a Task Force on Resistance to Anti-infective
Drugs has been established to promote the coordination of these activities across programmes and
WHO divisions (Annex 2).
    
The purpose of this meeting report is to elaborate on one of the elements of the WHO response, under
the leadership of the Division of Emerging and other Communicable Diseases Surveillance and
Control (EMC), which is the: WHO Programme on Antimicrobial Resistance Monitoring.

III.  INDUSTRY COMMITMENT
    
Private industry continues to be the leader in pharmaceutical research and development, committed
to the discovery of new drugs and the development of new technologies and diagnostics to improve
patient care. In the area of antimicrobial drugs, the industry is faced with a real challenge to discover
new molecular entities which can be clearly differentiated from the existing agents; both a scientific
challenge as novel molecules become increasingly elusive, and a financial challenge as the costs of
research and development continue to climb. Furthermore, the current economic environment in
health care, with many developed countries taking major initiatives in cost-containment, means that
new and costly drugs will be ever more difficult to bring to market and place on hospital formularies.
Thus pharmaceutical companies share in the common concern to promote the appropriate use and
prolong the efficacious life of existing antimicrobial agents.

It is hoped that, sharing some common goals, the WHO Antimicrobial Resistance Monitoring
Programme may provide collaborative opportunities for the pharmaceutical and diagnostics industries.

IV. ACADEMIC AND SCIENTIFIC SOCIETY COMMITMENT
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These groups have demonstrated a commitment to the education of health care workers and to the
appropriate use of antimicrobial agents through the development of treatment guidelines, scientific
meetings, and publications. WHO benefits from the expertise that members of these groups have
contributed to programmes such as Antimicrobial Resistance Monitoring and wishes to explore ways
to strengthen these collaborations.

V.  WHO PROGRAMME ON ANTIMICROBIAL RESISTANCE MONITORING

Target: to have a positive impact on the increasing problem of antibiotic resistance.

Goals:
# to improve the quality of antimicrobial susceptibility data generated by clinical

microbiology laboratories worldwide.

# to stimulate the use of these data locally and nationally to: 
< encourage local policies and practices which will ensure better patient care and infection

control;
< detect the emergence of new resistance phenotypes and multiply-resistant bacteria;
< support the rational selection of antibacterials in local and national drug policies;
< support national surveillance programmes.

# to establish a central bank of antibiotic susceptibility data and a bank of resistant
clinical isolates.

    
Key objectives:

< identify laboratories which have sustainable resources and are capable of leading a national
network in their country;

< provide on-site training in the use of standard antibiotic susceptibility test (AST) methods that
generate reliable quantitative data amenable to analysis at local and national level and which
can be input to the central databank;

< facilitate the organisation of national surveillance networks;

< stimulate the local and national use of AST data in the development of antibiotic and infection
control policies;

< provide a common computer software (WHONET) and training and support in its use for
submitting data to the central databank and as a basis for sharing data in national networks;

< organise the collection of AST data into a central databank and the analysis of these data;

< organise the collection of resistant strains into a strain bank.
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VI.  WHO INPUTS
    
The input into this programme from WHO will be provided by WHO HQ staff and consultants at both
a local laboratory level and centrally at HQ under the auspices of the Division of Emerging and other
Communicable Diseases Surveillance and Control (EMC) and in collaboration with, amongst others,
the WHO Regional Offices, CDC Atlanta and the WHO Collaborating Centre, Boston, USA.
    
VI. a.  LOCAL INPUTS:
1.  Identification of laboratories
WHO HQ will work with WHO Regional Offices and Collaborating Centres, with government
contacts and local experts in member countries to identify laboratories which have sustainable
resources, expertise and enthusiasm to become network laboratories and that are willing to enter into
a formal collaboration with WHO.

2.  Training for laboratory staff
WHO will provide training courses on-site for staff in identified national laboratories (network
laboratories). Staff from other laboratories in the country will be encouraged to attend. Training will
include use of recommended methods for AST, use of WHONET software, methods for analysis of
data for local surveillance activities and infection control. The aim will be to establish the importance
of standardised, quality-controlled methods to produce reliable AST data, and the appropriate use of
the results to improve patient care.

3. Quality assurance and proficiency scheme
Network laboratories will be required to participate in quality assurance and proficiency testing
schemes organised by WHO. They will be encouraged to organise national schemes based on QC
isolates distributed by WHO.

4. Computer software system and software support;
The WHONET software and updates will be provided. This system can be used as a stand-alone but
for laboratories already using computerised reporting systems, the WHO BACLINK software will be
available to allow importation of data into WHONET (removing the need for additional data entry).
    

5.  Supply of biologicals and equipment
For laboratories where there is difficulty with access to appropriate materials and/or computer
hardware, WHO will assist in the provision of these.
    
6. Electronic communications
WHO will enable network laboratories to be linked by an electronic communication network and will
assist in the building of networks for national surveillance of antibiotic resistance.

VI.b.  CENTRAL INPUTS:
1. Training, quality control and proficiency testing materials
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WHO HQ will prepare training materials and prepare and organise the distribution of QC isolates,
analysis of QC results and feedback and advice to participating laboratories.
   
2. Construction and maintenance of the central data bank;
A data management system under development in WHO HQ will allow the AST data received from
network laboratories to be handled with ease and speed in order to give feedback and support to the
laboratories and to analyse trends.

3. Analysis and publication of results of antibiotic resistance monitoring;
WHO HQ will perform analyses on the AST results from the network laboratories and will prepare
and publish the analyses in printed and electronic format.

4. Establishment of a bank of resistant clinical isolates
WHO wishes to establish a central bank of resistant bacterial isolates gathered from the laboratories
in the network and make the isolates available for research purposes.

5. Establishment of a WHO Working Group on Antimicrobial Resistance Monitoring
The Working Group will provide recommendations to WHO on the development of the central
databank and bank of resistant isolates, on data analysis, quality assurance, scientific publication of
results, priority areas for research and development, liaison with research institutions, scientific
societies and the pharmaceutical industry. The present composition of the Group includes non-
industrial advisers and the future representation of industry is under active discussion.

6. Consultancy, coordination and liaison
In collaboration with the Working Group (above) and the Task Force (see page 3), WHO will be
available to network laboratories and national networks, to give advice on AST techniques and data
management, formulation policies for infection control and antibiotic use, and can offer assistance
in reviewing papers for publication. WHO HQ will build on its existing links with national
authorities, the pharmaceutical industry, research establishments and other interested parties to permit
dissemination and exchange of information.

VII. OUTPUTS
The anticipated outputs of the programme can be considered both at a local and at a global level.
    
VII.a. LOCAL OUTPUTS:

1. Reliable results
Laboratories will be able to generate reliable results of antibiotic susceptibility tests to guide
appropriate choice of therapy for the individual patient and provide epidemiological information.

2. Data on resistance 
Laboratories will be encouraged to use the data to collaborate in:
< development of  control of infection policies and thereby improve containment and reduce the

spread of antimicrobial resistance;
< assisting in the formulation and monitoring of local antibiotic policies;
< national antimicrobial resistance surveillance schemes.
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3. >Early warning=
Laboratories will be able to detect rapidly and reliably the emergence of new and multiply-resistant
bacteria in the hospital and local community and changes in susceptibility of bacteria during
epidemics.

VII.b. GLOBAL OUTPUTS:

1. Awareness
By exploiting the existing links that WHO has with national Ministries of Health, awareness of
resistance problems can be raised nationally and globally.
    
2. Analysis of trends
The data input to the central databank will enable regular and up-to-date analysis and publication of
resistance trends at a global level.
    
3. Assistance for the pharmaceutical and diagnostics industries
The data and the WHO bank of resistant clinical isolates will be accessible to industry. Specific
collaborative projects will be explored.
    
4. R&D
The output from the Antimicrobial Resistance Monitoring programme will enable identification of
priority areas for research and development. WHO will work with national governments, NGOs and
industrial partners to encourage relevant research of high quality.

VIII.  AREAS FOR COLLABORATION BETWEEN THE ANTIMICROBIAL
RESISTANCE MONITORING PROGRAMME,  ACADEMIC AND
SCIENTIFIC SOCIETIES AND INDUSTRY

WHO already benefits greatly from collaborations with non-industrial partners including academia,
scientific societies (such as the International Society for Infectious Diseases) and other non-
governmental organizations and wishes to explore ways in which such collaborations can be
strengthened in the area of antimicrobial resistance monitoring.

WHO perceives opportunities for collaboration with at least three groups of industrial partners:
research-based pharmaceutical companies, diagnostics companies and generic drug companies.
Mechanisms for initiating and maintaining effective collaborations need to be explored and WHO
looks to IFPMA and to representatives of the diagnostics industry to assist in constituting appropriate
interfaces such as industry contact groups.

Potential areas for collaboration include:

< Information exchange
The output of the Antimicrobial Resistance Monitoring programme will be analysed and published
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rapidly and regularly thereby producing a valuable data source for industry. Conversely, the industry
undertakes many local, national and regional surveillance studies of resistance to specific antibiotics
the results of which could be shared with the WHO programme. Industry can share or exchange
advances in antibiotic susceptibility testing materials and methods and in information technology
relevant to this programme. WHO will undertake to organize regular meetings to share information
with industrial partners.

< Support: Educational/Technical/Financial
WHO has an important role in advocacy and education in good practices and non-industrial partners
(Societies and Academic institutions) contribute to the development of antibiotic policies and
treatment guidelines. Industry can be a partner in this role and contribute, for example, to preparation
and provision of training materials, support to workshops, computer support, analytical support. Non-
industrial partners form an essential part of  the WHO Working Group on Antimicrobial Resistance
Monitoring and WHO wishes to explore ways to have the industry represented in this Working Group.

Since industry already produces much of the educational material which guides the health care
profession in its choice of drugs, the inclusion of appropriate advice on the sensible use of
antimicrobial agents in such material would be valuable support for this Programme.
   

< Research and Development
WHO is keen to develop projects in partnership with the industry (both pharmaceutical and
diagnostic) and non-industrial groups and such projects may also be able to attract additional funding
from government agencies.

The data generated locally and collected in the central databank could assist industry in the assessment
of R&D priorities and potential markets, especially in the rapidly developing countries of the world
where such data are currently not easily available.

Access to resistant clinical isolates will be a valuable resource for research purposes. There may be
opportunities for WHO to assist in or facilitate trials of new diagnostics, in vitro susceptibility tests
of new antibacterial agents and clinical trials of new drugs and new formulations.
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