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2025-2030 Commitments and targets

This table outlines more specific qualitative and quantitative targets and areas of work to
focus on, strengthening the quality management system of Thailand's AMR Livestock
laboratory network

1 Activity

1.1 Sustainability

1.1.1 | Financial capacity The laboratory budget allows broad and sustainable
opportunities for AMR activity (routine testing and
research activities)

1.1.2 | Management Laboratory managementis independent and
autonomous, and has already included AMR in the
laboratory's development strategy

1.2 Workflow organization
1.2.1 | Sharing of results with Results are shared within an appropriate time (3-7
customers days, sometimes more, depending on the bacterial
species, for more than 80% of samples

1.2.2 | Sample acceptation criteria The laboratory has sample acceptance criteria for
every type of sample submitted for AMR surveillance

1.3 Collaborations
1.3.1 | Scientific publications The laboratory regularly publishes its scientific
results on AMR in international peer-reviewed
journals (at least one publication a year for the last 5

years)
1.3.2 | Collaboration with other The laboratory has regularly active collaborations
laboratories in the country with other laboratories in the AMR field (studies,
strains/data and information exchange)
1.3.3 | Collaboration with The laboratory has regular collaborations with
laboratories outside the international reference laboratories on AMR, at least
country once ayear

2 Technical practices

2.1 Resources for Bacteriology testing

2.1.1 | Biosafety of the Bacteriology | Facilities of the bacteriology laboratory are
laboratory appropriate for carrying out biosafe identification
and AST of a broad range of bacterial species, and
AST (BSL-3 Bacteriology lab + BSC-II)

2.1.2 | Equipment for bacteriology Bacteriology laboratory is sufficiently equipped to

and AST carry out identification and AST of a broad range of
bacterial species
2.1.3 | Animal health diseases- The laboratory uses appropriate culture media
Media and consumables (selective/non-selective) and consumables

necessary to cultivate bacterial species for the
diagnosis of the majority of animal diseases,
including fastidious species (Mycoplasma spp,
Mycobacterium spp)
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Food safety - Media and
consumables

The laboratory uses appropriate culture media
(selective/non-selective) and consumables
necessary to cultivate most bacterial species
involved in food safety, including fastidious species
(Campylobacter, anaerobes)

2.1.5

Reagent availability for AST

The laboratory has easy access to all reagents
necessary to the AST, including the most recent
antibiotics or antibiotics dedicated to human
medicine

2.2 Antimicrobial susceptibility test

ing (AST) methods

calibration for AST

2.2.1 | Standard for AST A national or international standard (CLSI, EUCAST)
is correctly applied to perform the AST in all bacteria
2.2.2 | Bacterial inoculum The concentration of the bacterial inoculum is

correctly calibrated with a densitometer or a similar
device

2.2.3

Panels definition

The panels of the tested antibiotics are defined for
each bacterial group
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Revision of panels of
antibiotics

If they are set, the panels of tested antibiotics do not
fundamentally change over time but are regularly (at
least annually) revised and, if necessary, adapted for
the monitoring of specific resistance phenotypes

2.25

Method for reading disk
diffusion results

An automated system (incubation, reading, expert
system) is used to carry out and interpret the disk
diffusion-AST

2.2.6

Method for reading MIC
results

An automated system (incubation, reading, expert
system) is used to carry out MIC and interpret the
MIC

2.2.7

Standard for interpretation of
disk diffusion results

A national or international standard (e.g. CLSI,
EUCAST) is applied for the disk diffusion-AST
interpretation (inhibition diameter). Updates are
taken into account.

2.2.8

Standard for interpretation of
MIC results

A national or international standard (e.g. CLSI,
EUCAST) is applied for the MIC determination
method. Updates are taken into account.

2.3 Molecular tools

strains

2.3.1 | Molecular characterization Molecular characterization of resistant bacteria is
(resistance gene performed for more than 30% of isolated resistant
confirmation or typing) bacteria

2.3.2 | Sequencing of resistant The laboratory carries out (or has it done externally)

on aregular basis (>100/year) the sequencing of the
resistant strains of interest

3 Management of data and biological material

3.1 Management of biological material

3.1.1

Sample identification and
follow-up

Identification and tracking of each sample entering

the laboratory by use of Laboratory Information




Management System or bar-coding or comparable

archiving

technology
3.1.2 | Proportion of isolates More than 75% of bacterial isolates are archived in a
archived in a library library
3.1.3 | Method for bacterial Bacterial isolates are preserved frozen at -80°C
preservation (cryobeads, glycerol, skim milk) or lyophilized
following the appropriate SOPs
3.1.4 | Inventory of archived isolates | Aninventory of archived isolates is kept through a
reliable up to date computerized system
3.1.5 | Duration of bacterial isolates | Bacterial isolates are / will be archived after isolation

for more than 5 years

3.2 Data management

3.2.1 | Individual reports on AMR AST results are presented in a report under the

data to the customers format "Susceptible, Intermediate, Resistant',
completed by the interpretation of the resistance
phenotypes (ESBL, MRSA etc.)

3.2.2 | Data archiving Data (epidemiological data, disk diffusion-AST, MIC
determination, molecular biology, etc.) are archived
in a reliable up to date computerized database

3.2.3 | AMR data transmission to a All gathered AMR data are shared under a

dedicated epidemiology unit | harmonized template agreed with the epi unit, at
(if existing) least twice a year
4 Quality Assurance

4.1 Documentation

being updated

4.1.1 | SOPs on AMR detection The laboratory implements SOPs managed under a
implemented Quality management System to identify bacteria, to
evaluate and interpret AMR for all the methods
performed (disk diffusion, MIC determination,
molecular biology etc.)
4.1.2 | SOPs on AMR detection are The laboratory has an external documentation

monitoring system and updates its SOPs as soon as
the new standards are published (< 1 month)

4.2 AMR detection

4.2.1 | Reference strains for AST The laboratory uses several reference strains which
quality control are adapted to the bacterial species tested for AST to

check the quality of its assays and tests them at
least weekly or each time the AST is conducted

4.2.2 | Proficiency testing for AST The laboratory participates successfully, each year,
to one or several proficiency tests on AST, organized
by an international reference laboratory

4.3 Staff

4.3.1 | Initial training in AMR testing | The supervising staff and the staff performing AST

have been specifically trained in AMR testing and/or
have participated to one or several international
trainings including AST (various methods)




4.3.2 | Staff skills validation and A process for skills validation and continued
continuous proficiency proficiency is applied to all staff performing AST and
supervising staff




1 Activity

1.1 Sustainability

1.1.1 Financial Capacity: The laboratory budget allows broad and sustainable
opportunities for AMR activity (routine testing and research activities)

o Diversify Funding Sources:

o

Government Funding: Actively pursue grants and allocations from national
and regional health ministries, research councils, and public health agencies
specifically earmarked for AMR surveillance, diagnostics, and research.

International Grants: Explore funding opportunities from international
organizations like WHO, CDC, Trust, and other global health initiatives focused
on AMR.

Partnerships and Collaborations: Collaborate with academic institutions,
research organizations, pharmaceutical companies (with ethical
considerations and clear agreements on intellectual property and data
sharing), and other laboratories to leverage shared resources and funding
opportunities.

Service Revenue: Optimize revenue generation from routine diagnostic
services, ensuring appropriate pricing that reflects the cost of quality testing,
including AMR testing. Explore opportunities for specialized AMR testing
services that can generate additional revenue.

Philanthropic Organizations: Seek funding from charitable foundations and
non-profit organizations that support public health and scientific research.

o Strategic Budget Allocation:

o

Prioritize AMR Activities: Clearly allocate a significant portion of the
laboratory budget specifically for AMR-related routine testing (including quality
control and EQA for AST), surveillance activities, and research projects aligned
with the laboratory's development strategy.

Long-Term Planning: Develop a multi-year financial plan that projects the
costs of sustained AMR activities, including personnel, consumables,
equipment maintenance and upgrades, training, and research.

Cost-Effectiveness: Implement strategies to optimize resource utilization and
minimize waste in all laboratory operations, including AMR testing. This could
involve bulk purchasing of consumables, efficient workflow management, and
energy-saving measures.

Dedicated Budget Lines: Create specific budget lines for AMR activities to
ensure transparency and accountability in spending.

e Demonstrate Value and Impact:



o Data-Driven Advocacy: Collect and analyze data on the impact of the
laboratory's AMR activities on patient outcomes, public health, and cost
savings (e.g., through optimized antibiotic use). Use this data to advocate for
sustained and increased funding from various sources.

o Publications and Presentations: Disseminate research findings and highlight
the laboratory's contributions to AMR surveillance and control through
publications and presentations at national and international conferences. This
can enhance the laboratory's reputation and attract funding opportunities.

o Reporting and Accountability: Provide regular and transparent financial
reports to funding bodies and stakeholders, demonstrating responsible use of
resources and the impact of AMR activities.

1.1.2 Management: Laboratory management is independent and autonomous and has
already included AMR in the laboratory's development strategy

¢ Reinforce AMR as a Core Priority:

o Strategic Documents: Ensure that AMR remains a central theme in the
laboratory's mission, vision, strategic plans, and annual operational plans.

o Leadership Commitment: Demonstrate consistent leadership commitment
to AMR activities through resource allocation, active participation in AMR
initiatives, and clear communication of its importance to all staff.

o Dedicated Structure and Personnel:

o Designated AMR Team/Unit: Consider establishing a dedicated team or unit
within the laboratory responsible for coordinating and implementing AMR
activities, including surveillance, specialized testing, and research.

o Assign Key Roles: Clearly define roles and responsibilities for staff involved in
AMR activities, ensuring adequate expertise and capacity.

o Continuous Training and Development: Invest in ongoing training and
professional development for staff in areas related to AMR diagnostics,
surveillance methodologies, data analysis, and research techniques.

¢ Integration and Mainstreaming:

o Routine Workflow Integration: Ensure that AMR testing and surveillance are
seamlessly integrated into routine laboratory workflows, making it a standard
part of relevant diagnostic processes.

o Data Integration: Establish systems for integrating AMR data from routine
testing with surveillance data and research findings for comprehensive
analysis and reporting.

e Proactive Engagement and Collaboration:

o Strengthen Existing Networks: Leverage the laboratory's independence and
autonomy to actively engage and collaborate with national and international



AMR surveillance networks, research consortia, and public health
organizations.

Policy Influence: Use the laboratory's expertise to contribute to the
development and implementation of national and regional AMR policies and
guidelines.

e Performance Monitoring and Evaluation:

o

o

Key Performance Indicators (KPlIs): Define specific and measurable KPIs
related to AMR activities (e.g., volume of AST performed, timeliness of
reporting, research output, participation in surveillance programs).

Regular Monitoring and Review: Regularly monitor progress against these
KPIs and conduct periodic reviews of the effectiveness and impact of AMR
activities.

Adaptive Management: Be prepared to adapt strategies and approaches
based on performance data, emerging AMR trends, and evolving national and
international guidelines.

By focusing on securing sustainable financial resources through diversification and efficient
allocation, and by leveraging the existing independent management and strategic inclusion
of AMR, the laboratory can ensure the long-term viability and impact of its AMR activities.



1.2 Workflow Organization

1.2.1 Sharing of results with customers: Results are shared within an appropriate time
(3-7 days, sometimes more depending on the bacterial species) for more than 80% of

samples

e Streamline Pre-analytical Phase (Sample Reception and Processing):

o

Clear Sample Submission Guidelines: Provide clear and concise guidelines
to customers (clinicians, researchers, public health units) on proper sample
collection, labeling, storage, and transportation to minimize delays and errors
at reception.

Efficient Sample Reception: Implement a streamlined sample reception
process with clear documentation, immediate logging into the Laboratory
Information Management System (LIMS), and prompt assignment of unique
identifiers.

Rapid Initial Processing: Optimize initial sample processing steps (e.g.,
centrifugation, plating) to minimize the time before cultures are initiated.

Prioritization Protocols: Establish clear protocols for prioritizing samples
based on clinical urgency or surveillance needs, ensuring critical samples are
processed with the shortest possible turnaround time.

e Optimize Analytical Phase (Culturing and Antimicrobial Susceptibility Testing -

AST):

@)

Standardized Protocols: Utilize standardized and validated protocols for
bacterial culture and AST, minimizing variability and potential delays.

Batching Efficiency: Implement efficient batching strategies for similar
sample types and tests to maximize the use of reagents and equipment.
However, balance batching with the need for timely results.

Automated Systems: Explore and implement automated or semi-automated
systems for culture reading, AST setup, and interpretation where feasible and
cost-effective. This can significantly reduce manual processing time.

Rapid Identification Methods: Employ rapid bacterialidentification methods
(e.g., MALDI-TOF MS) to expedite the identification process, which is often a
prerequisite for accurate AST interpretation.

Optimized Incubation Times: Adhere to recommended incubation times for
different bacterial species but explore strategies for earlier reading where
validated and appropriate.

e Streamline Post-analytical Phase (Result Review, Validation, and Reporting):

o

Timely Result Entry: Ensure prompt and accurate entry of test results into the
LIMS.
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Efficient Review and Validation: Implement a clear and efficient process for
reviewing and validating test results by qualified personnel. This may involve
electronic signatures and automated flags for unusual results.

Automated Reporting Systems: Utilize the LIMS or other software to generate
and disseminate reports electronically whenever possible. This reduces
manual report generation and delivery times.

Multiple Reporting Options: Offer various reporting options to customers
based on their needs (e.g., electronic reports via secure portals, email, or
printed reports).

Defined Turnaround Time (TAT) Monitoring: Regularly monitor the turnaround
time for different sample types and bacterial species to identify bottlenecks
and areas for improvement. Track the percentage of samples meeting the 3-7
day target.

Communication of Delays: Establish a clear protocol for proactively
communicating any anticipated delays in reporting results to customers, along
with the reason for the delay.

e Species-Specific Considerations:

@)

o

Acknowledge Longer TAT for Slow-Growing Organisms: Recognize that
certain bacterial species inherently require longer incubation or testing times.
Clearly communicate these expected timelines to customers.

Optimize Protocols for Specific Species: Explore and implement specialized
protocols or techniques that might expedite testing for specific slow-growing
or fastidious organisms where feasible.

1.2.2 Sample acceptance criteria: The laboratory has sample acceptance criteria for
every type of sample submitted for AMR surveillance

e Develop Comprehensive Criteria:

o

Sample Type-Specific Criteria: Establish specific acceptance criteria for
each type of sample submitted for AMR surveillance (e.g., blood, urine,
sputum, swabs, tissue). These criteria should consider the specific
requirements for each sample type to ensure its suitability for culture and AST.

Essential Information: Define the minimum required information that must
accompany each sample submission (e.g., patient identifiers, date and time of
collection, source of infection, relevant clinical information, antibiotics
administered).

Collection Method: Specify the appropriate collection methods and
containers for each sample type to maintain sample integrity and prevent
contamination.

Labeling Requirements: Clearly outline the labeling requirements, including
patient identifiers, sample type, date and time of collection, and any other
necessary information.
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o Transportation and Storage Conditions: Define the acceptable temperature
and time limits for sample transportation and storage to ensure viability of
microorganisms.

o Volume/Quantity Requirements: Specify the minimum and maximum
acceptable volume or quantity of sample required for testing.

o Rejection Criteria: Clearly define the criteria that will lead to sample rejection
(e.g., insufficient quantity, improper labeling, leakage, inappropriate container,
prolonged transit time without proper preservation, evidence of
contamination).

¢ Document and Communicate Criteria Clearly:

o Written Guidelines: Develop clear and concise written guidelines for sample
acceptance criteria for all sample types.

o Distribution to Customers: Make these guidelines readily available to all
customers through various channels (e.g., laboratory website, printed
manuals, electronic communication).

o Training and Education: Provide training and education to customers on the
importance of adhering to the sample acceptance criteria and proper sample
submission procedures.

e Implement Robust Reception Procedures:

o Trained Reception Staff: Ensure that laboratory reception staff are thoroughly
trained on the sample acceptance criteria and have the authority and
procedures to reject non-compliant samples.

o Standardized Checklists: Utilize standardized checklists at the sample
reception to systematically verify that each submitted sample meets the
defined acceptance criteria.

o Documentation of Acceptance/Rejection: Maintain a clear record of all
samples received, including whether they were accepted or rejected, and the
reason for rejection.

¢ Regular Review and Updates:

o Periodic Review: Regularly review and update the sample acceptance criteria
based on evolving best practices, new guidelines, and feedback from
customers and laboratory staff.

o Communication of Updates: Ensure that any changes to the acceptance
criteria are clearly communicated to all stakeholders in a timely manner.

By implementing these strategies, the laboratory can significantly improve its workflow
organization, ensuring timely sharing of AMR results and maintaining the quality of samples
submitted for surveillance through clear and consistently applied acceptance criteria.
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1.3 Collaborations

1.3.1 Scientific publications: The laboratory regularly publishes its scientific results on
AMR in international peer-reviewed journals (at least one publication a year for the last
5 years)

Foster a Research Culture:

o

Dedicated Research Time: Allocate specific time and resources for laboratory
staff to engage in research activities.

Internal Research Projects: Encourage and support the development and
execution of relevant research projects focusing on AMR surveillance data,
novel resistance mechanisms, diagnostic evaluations, or antimicrobial
stewardship interventions.

Research Mentorship: Provide mentorship and guidance to junior researchers
within the laboratory.

Journal Clubs and Scientific Discussions: Organize regular meetings to
discuss relevant scientific literature and ongoing research within the lab.

Strategic Publication Planning:

@)

Identify Research Focus Areas: Align research projects with the laboratory's
expertise, available data, and national/international AMR priorities.

Develop Publication Timelines: For each research project, establish realistic
timelines for data analysis, manuscript writing, and submission.

Target Appropriate Journals: Identify relevant international peer-reviewed
journals with a focus on microbiology, infectious diseases, antimicrobial
resistance, or public health. Consider the journal's impact factor, scope, and
target audience.

Authorship Guidelines: Establish clear guidelines for authorship based on
contributions to the research.

Manuscript Preparation and Submission:

@)

High-Quality Writing Support: Provide resources and support for manuscript
writing, including access to scientific writing guides, editing services, or
internal peer review processes.

Adherence to Journal Guidelines: Ensure strict adherence to the specific
instructions for authors of the target journal.

Ethical Considerations: Emphasize the importance of ethical research
practices, including proper data management, informed consent (if
applicable), and plagiarism checks.

Rigorous Data Analysis: Ensure robust statistical analysis and appropriate
presentation of data.

Post-Publication Activities:
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Track Publications: Maintain a record of all publications, including journal
details, authors, and impact metrics.

Promote Publications: Disseminate publications through the laboratory's
website, social media, and presentations at conferences.

Build on Previous Work: Use published findings as a foundation for future
research projects and publications.

e Addressing Potential Challenges:

o

Data Availability: Ensure consistent and high-quality data collection for
research purposes.

Statistical Expertise: Secure access to statistical expertise for data analysis.

Time Constraints: Recognize the time commitment involved in research and
writing and allocate resources accordingly.

1.3.2 Collaboration with other laboratories in the country: The laboratory has regularly
active collaborations with other laboratories in the AMR field (studies, strains/data and
information exchange)

+ Identify Potential Collaborators:

@)

o

National AMR Surveillance Networks: Actively participate in and contribute
to national AMR surveillance programs, which often involve collaboration with
other laboratories.

Academic Institutions: Establish collaborations with university laboratories
engaged in AMR research.

Public Health Laboratories: Partner with regional and national public health
laboratories on joint studies or data sharing initiatives.

Specialized Laboratories: Connect with laboratories possessing unique
expertise or resources relevant to specific AMR challenges.

« Initiate and Nurture Collaborations:

@)

Attend National Meetings and Conferences: Participate in national scientific
meetings and workshops focused on AMR to network and identify potential
collaborators.

Propose Joint Projects: Develop and propose collaborative research projects
that leverage the strengths and resources of participating laboratories.

Facilitate Strain and Data Exchange: Establish protocols and agreements for
the ethical and efficient exchange of bacterial strains, resistance data, and
relevant information, adhering to national guidelines and ethical
considerations.

Organize Joint Workshops and Training: Conduct joint workshops or training
sessions to share expertise, standardize methodologies, and build capacity
within the national laboratory network.
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o

Formalize Agreements: Develop Memoranda of Understanding (MOUs) or
other formal agreements to outline the scope, responsibilities, and intellectual
property considerations of collaborations.

¢ Maintain Active Engagement:

o

o

o

Regular Communication: Establish regular communication channels with
collaborators through meetings, email, or shared online platforms.

Joint Publications and Presentations: Co-author scientific publications and
present joint findings at national and international conferences.

Shared Resources and Infrastructure: Explore opportunities for sharing
resources, such as equipment or specialized facilities, to enhance
collaborative research.

1.3.3 Collaboration with laboratories outside the country: The laboratory has regular
collaborations with international reference laboratories on AMR, at least once a year

¢ Identify International Reference Laboratories:

o

WHO Collaborating Centres: Connect with WHO collaborating centres
specializing in AMR.

International Research Networks: Engage with international research
consortia and networks focused on AMR.

Reputable International Laboratories: Identify leading international
laboratories with recognized expertise in specific areas of AMR relevant to the
laboratory's interests.

« Initiate and Develop International Collaborations:

@)

Attend International Conferences and Meetings: Participate in international
scientific conferences and workshops to network with international
researchers.

Seek Visiting Researcher Opportunities: Explore opportunities for laboratory
staff to visit international reference laboratories for training or collaborative
projects.

Host Visiting Researchers: Invite researchers from international laboratories
to visit and collaborate on projects.

Propose Joint Research Projects: Develop collaborative research proposals
that address globally relevant AMR questions.

Participate in International EQA Programs: Engage in international External
Quality Assessment (EQA) programs to benchmark performance against
international standards and potentially identify collaborative opportunities.

+ Facilitate International Exchange:
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o

Strain and Data Sharing Agreements: Establish agreements for the ethical
and secure exchange of bacterial strains and data with international partners,
adhering to relevant national and international regulations.

Joint Publications and Presentations: Co-author publications and present
findings at international conferences with international collaborators.

Virtual Collaboration Tools: Utilize video conferencing and online platforms
for regular communication and project coordination.

¢ Sustaining International Collaborations:

o

Regular Communication and Engagement: Maintain consistent
communication and active engagement with international partners.

Mutual Benefit: Ensure that collaborations are mutually beneficial, with clear
roles and contributions from all partners.

Seek Funding for Joint Projects: Explore joint applications for international
research grants to support collaborative activities.

By actively pursuing these strategies, the laboratory can establish and maintain robust
collaborations at both the national and international levels, leading to increased scientific
output, knowledge sharing, and a stronger contribution to the fight against AMR.
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2 Technical Practices

2.1 Resources for Bacteriology Testing

2.1.1 Biosafety of Bacteriology laboratory: Facilities of the bacteriology laboratory are
appropriate for carrying out biosafe identification and AST of a broad range of bacterial
species and AST

¢ Risk Assessment: Conduct a thorough risk assessment of all bacterial species
handled in the laboratory. This assessment will determine the necessary Biosafety
Level (BSL) for the facility and the required practices and equipment.

e Facility Design:

o Appropriate Containment: Design the laboratory with appropriate
containment measures based on the BSL. This may include:

= BSL-1: Basic good microbiological practices, standard laboratory
design.

» BSL-2: BSL-1 plus specialized equipment (e.g., biosafety cabinets),
self-closing doors, eyewash station.

= BSL-3: BSL-2 plus controlled access, directional airflow, sealed work
surfaces, HEPA filtration of exhaust air.

o Dedicated Areas: Consider dedicated areas for specific procedures to
minimize cross-contamination.

o EasyCleaning and Decontamination: Use materials that are easy to clean
and decontaminate.

o Ventilation: Ensure adequate ventilation to minimize aerosol exposure.

o Waste Management: Establish a safe and effective waste management
system for biological materials.

e Equipment:

o Biological Safety Cabinets (BSCs): Use certified BSCs (Class | or I, depending
on the risk assessment) for procedures that may generate aerosols. Ensure
regular maintenance and certification of BSCs.

o Autoclave: Have a functional autoclave for sterilizing media, consumables,
and waste.

o Centrifuges with Safety Features: Use centrifuges with sealed rotors or safety
cups to prevent aerosol release.

o Pipetting Aids: Use pipetting aids to avoid mouth pipetting.

e Operational Procedures and Training:
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Standard Operating Procedures (SOPs): Develop and implement
comprehensive SOPs for all laboratory procedures, including biosafety
protocols.

Comprehensive Training: Provide thorough and ongoing biosafety training to
all laboratory personnel, covering the specific risks associated with the
organisms handled and the proper use of safety equipment and procedures.

Personal Protective Equipment (PPE): Mandate and ensure the proper use of
appropriate PPE, such as gloves, lab coats, eye protection, and respirators (if
necessary).

Spill Response Plan: Develop and regularly practice a spill response plan for
biological materials.

Medical Surveillance: Consider a medical surveillance program for laboratory
personnel working with high-risk agents.

2.1.1 Equipment for bacteriology and AST: Bacteriology laboratory is sufficiently
equipped to carry out identification and AST of a broad range of bacterial species

o Basic Bacteriology Equipment:

o

@)

Incubators: A range of incubators with precise temperature control, including
CO2 incubators if needed.

Refrigerators and Freezers: For storing media, reagents, and isolates.
Autoclave: For sterilization.

Microscopes: Compound light microscopes with oilimmersion objectives.
Balances: Accurate balances for weighing media components and reagents.
pH Meter: For accurate pH adjustment of media.

Water Bath or Heat Blocks: For specific incubation or inactivation steps.
Vortex Mixers: For resuspending samples and reagents.

Pipettes (various volumes): Both manual and electronic pipettes with
calibrated tips.

Fume Hood: If working with volatile or hazardous chemicals.

¢ ldentification Equipment:

o

Biochemical Identification Systems: Automated or manual systems (e.g.,
API, VITEK) for identifying bacterial species based on metabolic profiles.

MALDI-TOF Mass Spectrometer: For rapid and accurate identification of
bacteria and fungi based on protein profiles (consider if budget allows and
workload justifies).
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o Molecular Diagnostic Equipment: PCR machines, electrophoresis units, and
associated equipment for gene-based identification (consider if needed for
specific species or research).

o Antimicrobial Susceptibility Testing (AST) Equipment:

o Automated AST Systems: Systems like VITEK, MicroScan, or BD Phoenix for
automated determination of antibiotic susceptibility (consider if high
throughputis needed).

o Disk Diffusion Materials: Calibrated loops, antibiotic disks, and templates for
manual disk diffusion testing.

o MIC Testing Equipment: Microdilution trays, inoculum preparation tools for
determining Minimum Inhibitory Concentrations (MICs).

o Spectrophotometer or Turbidimeter: For standardizing bacterial inoculum
density for AST.

e Maintenance and Calibration: Implement regular maintenance and calibration
schedules for all critical equipment.

2.1.3 Animal health diseases - Media and consumables: The laboratory uses appropriate
culture media (selective/non-selective) and consumables necessary to cultivate
bacterial species for the diagnosis of the majority of animal diseases, including
fastidious species (Mycoplasma spp, Mycobacterium spp)

¢ Broad Range of Media:
o Non-selective Media: Blood Agar, Tryptic Soy Agar (TSA), Nutrient Agar.

o Selective Media: MacConkey Agar, Mannitol Salt Agar, and specific media for
isolating pathogens relevant to animal diseases (e.g., Salmonella, E. coli
0157:H7).

o Differential Media: MacConkey Agar with lactose fermentation.
o Enrichment Broths: For increasing the number of target bacteria.
¢ Mediafor Fastidious Species:

o Mycoplasma Media: Specialized media containing serum, yeast extract, and
other growth factors.

o Mycobacterium Media: Lowenstein-Jensen (LJ) medium or Middlebrook
media, often with specific supplements.

¢ Quality Control of Media: Implement quality control procedures to ensure media
supports appropriate bacterial growth.

e Essential Consumables: Petri dishes, swabs, loops, needles, pipette tips,
microscope slides, stains.

e Procurement and Inventory Management: Establish reliable suppliers and maintain
adequate stock levels.
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2.1.4 Food safety - Media and consumables: The laboratory uses appropriate culture
media (selective/non-selective) and consumables necessary to cultivate most bacterial
species involved in food safety, including fastidious species (Campylobacter,
anaerobes)

e Media for Foodborne Pathogens:

o Selective Media for Food Safety: Media designed to isolate common
foodborne pathogens like Salmonella, Shigella, Listeria monocytogenes, E.
coli, Bacillus cereus. Examples include XLD agar, PALCAM agar.

o Differential Media for Food Safety: Media that help differentiate foodborne
bacteria.

e Media for Fastidious Foodborne Organisms:

o Campylobacter Media: Selective media like Campy-BAP or Preston agar with
specific antibiotics and incubation conditions (microaerophilic environment).

o Anaerobic Media: Media supplemented with reducing agents and incubated
in anaerobic conditions (e.g., Brucella agar with blood, thioglycollate broth).

¢ Quality Control and Consumables: The same principles of quality control for media
and ensuring the availability of essential consumables apply.

o Specific Food Safety Standards: Ensure that the media and consumables used
comply with relevant national and international food safety testing standards.

2.1.5 Reagent availability for AST: The laboratory has easy access to all reagents
necessary for the AST, including the most recent antibiotics or antibiotics dedicated to
human medicine

¢ Comprehensive Antibiotic Panel:

o Coverage of Relevant Classes: Maintain a stock of representative antibiotics
from all major classes used in human and animal medicine, as relevant to the
laboratory's scope.

o Inclusion of Recent Antibiotics: Regularly update the antibiotic panel to
include newly approved and clinically relevant antimicrobial agents.

o Human Medicine Antibiotics: Include antibiotics primarily used in human
medicine if they are relevant for understanding resistance patterns or for
comparative studies.

e AST Reagents and Materials:

o Antibiotic Disks: Maintain a sufficient and appropriately stored stock of
antibiotic disks for disk diffusion testing.

o MIC Testing Panels/Broths: Have access to microdilution panels or prepare
broth microdilution assays covering a wide range of antibiotics.

o Control Strains: Maintain and regularly culture appropriate quality control
strains with known susceptibility patterns.
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o Inoculum Preparation Reagents: Have access to reagents and equipment for
standardizing bacterial inoculum density.

¢ Procurement and Inventory Management: Establish reliable suppliers and
implement an efficient ordering system. Store reagents properly and monitor expiry
dates.

« National and International Guidelines: Ensure that the selection of antibiotics for
AST panels aligns with current national and international guidelines (e.g., CLSI,
EUCAST).

By focusing on these aspects for each target, the laboratory can significantly enhance its
technical practices and ensure it has the necessary resources for high-quality and
comprehensive bacteriology testing. Remember that the specific requirements for biosafety
and equipment will depend on the risk assessment of the bacterial species being handled.
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2.2 Antimicrobial Susceptibility Testing (AST) Methods

2.2.1 Standard for AST: A national or international standard (CLSI, EUCAST) is correctly
applied to perform the AST in all bacteria

Choose a Primary Standard: Decide whether the laboratory will primarily follow the
Clinical and Laboratory Standards Institute (CLSI) or the European Committee on
Antimicrobial Susceptibility Testing (EUCAST) 'guidelines. Consistency is key.

Access Up-to-Date Guidelines: Ensure the laboratory has access to the latest
versions of the chosen standard's documents (e.g., CLSI M100, EUCAST guidelines).
This may involve subscriptions, institutional memberships, or regular downloads from
official websites.

Develop Standard Operating Procedures (SOPs): Create detailed SOPs for all AST
procedures that explicitly reference and adhere to the chosen standard. These SOPs
should cover all aspects of the testing process, from inoculum preparation to result
interpretation.

Train All Personnel: Provide comprehensive and ongoing training to all laboratory
staff performing AST on the chosen standard and the laboratory's SOPs. Ensure
competency is regularly assessed.

Regularly Review and Update SOPs: At least annually, review the laboratory's AST
SOPs against the latest version of the chosen standard and update them as necessary.
Document all changes.

Participate in External Quality Assessment (EQA): Enroll in EQA programs that
specifically assess adherence to CLSI or EUCAST guidelines to monitor performance
and identify areas for improvement.

Internal Audits: Conduct regular internal audits to verify that AST procedures are
being performed according to the established SOPs and the chosen standard.

2.2.2 Bacterial inoculum calibration for AST: The concentration of the bacterial inoculum
is correctly calibrated with a densitometer or a similar device

Acquire a Densitometer: Invest in a calibrated densitometer (e.g., McFarland
turbidimeter) or an equivalent automated system for inoculum standardization.

Establish Inoculum Preparation SOPs: Develop detailed SOPs for preparing
bacterial inoculate for AST, clearly outlining the target McFarland standard for each
bacterial species or group.

Train Personnel on Inoculum Calibration: Provide thorough training to all staff on
the correct use and calibration of the densitometer and the inoculum preparation
process.

Regularly Calibrate the Densitometer: Implement a schedule for regular calibration
of the densitometer according to the manufacturer's instructions and maintain
calibration records.
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Use Appropriate Suspension Media: Specify the correct suspension media (e.g.,
sterile saline, broth) for preparing inoculate.

Verify Inoculum Density: For manual methods, visually compare the inoculum to
McFarland standards under appropriate lighting. For automated systems, follow the
manufacturer's instructions for quality checks.

Document Inoculum Preparation: Maintain records of inoculum preparation for
each batch of AST performed.

2.2.3 Panels definition: The panels of the tested antibiotics are defined for each
bacterial group

Establish Working Groups: Form working groups of microbiologists and infectious
disease specialists (if possible) to define antibiotic panels.

Consider Local Epidemiology: Base panel selection on local antibiotic resistance
patterns and the most commonly used antibiotics for treating infections caused by
specific bacterial groups in the region.

Follow National and International Guidelines: Refer to CLSI or EUCAST
recommendations for guidance on which antibiotics to include in primary and
supplementary testing panels for different bacterial species.

Consider the Source of Infection: Panels may need to be tailored based on the site
of infection (e.g., urinary tract isolates may require a different panel than blood
isolates).

Categorize Bacterial Groups: Define clear bacterial groups (e.g., Gram-positive
cocci, Gram-negative bacilli, Enterobacter, non-fermenting Gram-negative bacilli,
anaerobes) for which specific antibiotic panels will be established.

Include Core and Supplementary Antibiotics: Define a core set of antibiotics to be
routinely tested and supplementary antibiotics to be tested based on specific clinical
situations or resistance patterns.

Document the Panels: Clearly document the defined antibiotic panels for each
bacterial group in laboratory manuals and the LIMS.

2.2.4 Revision of panels of antibiotics: If they are set, the panels of tested antibiotics do
not fundamentally change over time but are regularly (at least annually) revised and if
necessary, adapted for the monitoring of specific resistance phenotypes

Annual Review Meetings: Schedule annual meetings (or more frequently if needed)
of the working groups to review the antibiotic panels.

Monitor Local Resistance Data: Regularly analyze the laboratory's AST data to
identify trends in antibiotic resistance for different bacterial groups.

Review National and International Surveillance Data: Stay informed about national
and international AMR surveillance reports and guidelines.

Consider New Antibiotics: Evaluate the clinical relevance and potential inclusion of
newly approved antimicrobial agents in the panels.
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Identify Emerging Resistance Phenotypes: Adapt panels to specifically monitor for
emerging resistance mechanisms or phenotypes of concern.

Document Revisions: Clearly document all revisions made to the antibiotic panels,
including the rationale for the changes and the date of implementation. Communicate
these changes to all relevant personnel and update laboratory manuals and the LIMS.

Seek Input from Clinicians: Obtain feedback from infectious disease physicians and
other clinicians on the appropriateness and clinical relevance of the antibiotic panels.

2.2.5 Method for reading disk diffusion results: An automated system (incubation,
reading, expert system) is used to carry out and interpret the disk diffusion-AST

Invest in an Automated Disk Diffusion System: Purchase and implement an
automated system that handles incubation, zone diameter reading, and interpretation
based on pre-programmed rules (expert system).

Validate the System: Thoroughly validate the automated system against manual
methods and the chosen AST standard (CLSI or EUCAST) before routine use.

Train Personnel on the Automated System: Provide comprehensive training to all
staff on the operation, maintenance, and quality control of the automated system.

Follow Manufacturer's Instructions: Adhere strictly to the manufacturer's
instructions for system operation, quality control, and maintenance.

Implement Quality Control Procedures: Regularly perform quality control testing
using control strains to ensure the accuracy and reliability of the automated system.

Maintain System Records: Keep detailed records of system operation, maintenance,
calibration, and quality control results.

Manual Backup Procedures: Have well-defined manual procedures in place as a
backup in case of system failure.

2.2.6 Method for reading MIC results: An automated system (incubation, reading, expert
system) is used to carry out MIC and interpret the MIC

Invest in an Automated MIC System: Purchase and implement an automated
system for MIC determination, including incubation, reading (e.g., turbid or
fluorometric), and interpretation based on pre-programmed rules.

Validate the System: Thoroughly validate the automated MIC system against manual
methods and the chosen AST standard (CLSI or EUCAST) before routine use.

Train Personnel on the Automated System: Provide comprehensive training to all
staff on the operation, maintenance, and quality control of the automated system.

Follow Manufacturer's Instructions: Adhere strictly to the manufacturer's
instructions for system operation, quality control, and maintenance.

Implement Quality Control Procedures: Regularly perform quality control testing
using control strains to ensure the accuracy and reliability of the automated system.
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Maintain System Records: Keep detailed records of system operation, maintenance,
calibration, and quality control results.

Manual Backup Procedures: Have well-defined manual procedures in place for MIC
determination as a backup.

2.2.7 Standard for interpretation of disk diffusion results: A national or international
standard (e.g. CLSI, EUCAST) is applied for the disk diffusion-AST interpretation
(inhibition diameter). Updates are taken into account.

Use Current Interpretation Tables: Ensure that the laboratory uses the most current
version of the interpretive criteria (inhibition diameter breakpoints) published by the
chosen standard (CLSI or EUCAST).

Integrate Breakpoints into LIMS: If using a LIMS, ensure that the current interpretive
breakpoints are correctly programmed into the system for automated interpretation.

Train Personnel on Interpretation: Provide thorough training to all staff on the correct
application of the interpretive criteria, including how to measure inhibition zones
accurately.

Regularly Update Breakpoints: Establish a process for regularly (at least annually)
checking for updates to the CLSI| or EUCAST breakpoint tables and implementing
these updates in the laboratory's interpretation procedures and LIMS.

Document Breakpoint Versions: Maintain records of the versions of the breakpoint
tables being used and the dates of implementation.

Participate in EQA: EQA programs often assess the accuracy of AST interpretation.

2.2.8 Standard for interpretation of MIC results: A national or international standard
(e.g. CLSI, EUCAST) is applied for the MIC determination method. Updates are taken into
account.

Use Current Interpretation Criteria: Ensure that the laboratory uses the most
current version of the interpretive criteria (MIC breakpoints) published by the chosen
standard (CLSI or EUCAST).

Integrate Breakpoints into LIMS: If using a LIMS, ensure that the current MIC
breakpoints are correctly programmed into the system for automated interpretation.

Train Personnel on Interpretation: Provide thorough training to all staff on the correct
application of the interpretive criteria for MIC values.

Regularly Update Breakpoints: Establish a process for regularly (at least annually)
checking for updates to the CLSI or EUCAST MIC breakpoint tables and implementing
these updates in the laboratory's interpretation procedures and LIMS.

Document Breakpoint Versions: Maintain records of the versions of the breakpoint
tables being used and the dates of implementation.

Participate in EQA: EQA programs often assess the accuracy of AST interpretation,
including MIC results.
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By diligently implementing these steps for each aspect of AST methods, the laboratory can
ensure the generation of accurate, reliable, and clinically relevant antimicrobial susceptibility
testing results, adhering to recognized national or international standards.
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2.3 Molecular Tools

2.3.1 Molecular characterization (resistance gene confirmation or typing): Molecular
characterization of resistant bacteria is performed for more than 30% of isolated

resistant bacteria

o Establish Molecular Testing Capacity:

o Dedicated Molecular Laboratory Area: Designate a specific area within the
laboratory for molecular work to minimize contamination risks. This area
should ideally have separate zones for DNA extraction, PCR setup, and
amplicon analysis.

o Essential Molecular Equipment: Acquire the necessary equipment,
including:

Nucleic Acid Extraction System: Manual kits or automated platforms
for efficient DNA/RNA extraction.

Polymerase Chain Reaction (PCR) Thermocycler: Standard or real-
time PCR machines depending on the desired level of analysis.

Electrophoresis Equipment: Gel electrophoresis units and power
supplies for visualizing PCR products.

Gel Documentation System: For imaging and analyzing
electrophoresis gels.

Pipettes with Filter Tips: To prevent contamination during molecular
procedures.

Dedicated Refrigerator/Freezer: For storing molecular reagents and
extracted nucleic acids.

o Trained Personnel: Train existing staff or recruit personnel with expertise in
molecular biology techniques, including DNA extraction, PCR, and gel
electrophoresis.

o Develop a Strategic Testing Algorithm:

o Prioritize Resistant Isolates: Establish criteria for selecting resistant isolates
for molecular characterization. This could be based on:

Antibiotics of Critical Importance: Prioritize isolates resistant to last-
line antibiotics.

Unusual Resistance Phenotypes: Investigate isolates exhibiting
resistance patterns not commonly observed.

Outbreak Investigations: Molecular typing is crucial for understanding
and controlling outbreaks.

Surveillance Priorities: Target specific bacterial species or resistance
mechanisms of national or regional concern.
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o Select Relevant Target Genes: Determine the specific resistance genes or
typing markers to be investigated for each prioritized bacterial group. This
should be based on current knowledge of resistance mechanisms and
epidemiological typing methods.

o Develop PCR Assays: Design or adopt validated PCR assays (including primer
sets and PCR conditions) for the selected target genes or typing markers.
Ensure proper optimization and validation of these assays.

e Implement a Workflow for Molecular Characterization:

o Link Culture and Molecular Data: Establish a system to link phenotypic AST
results with subsequent molecular characterization data (e.g., through the
LIMS).

o Efficient DNA Extraction: Implement a streamlined DNA extraction protocol
for resistant isolates.

o Routine PCR and Analysis: Integrate PCR and gel electrophoresis into the
routine workflow for selected isolates.

o Data Management and Storage: Develop a system for storing and managing
molecular characterization data.

e Quality Control:

o Include Controls in PCR: Always include positive and negative controls in
each PCR run to ensure assay validity.

o Regular Equipment Maintenance: Maintain and calibrate molecular
equipment according to manufacturer's recommendations.

o Prevent Contamination: Implement strict measures to prevent DNA
contamination in the molecular laboratory.

o Gradual Expansion: Start with a focused approach on key resistance mechanisms or
bacterial species and gradually expand the scope of molecular characterization as
capacity and resources allow.

2.3.2 Sequencing of resistant strains: The laboratory carries out (or has it done
externally) regularly (>100/year) the sequencing of the resistant strains of interest

o Establish Sequencing Strategy:

o In-house Sequencing: If resources permit, establish an in-house sequencing
facility. This requires significant investment in a Next-Generation Sequencing
(NGS) platform and bioinformatics infrastructure, as well as highly trained
personnel.

o External Sequencing Services: Partner with a reliable external sequencing
service provider. This is often a more cost-effective initial approach. Establish
clear agreements regarding sample preparation, submission, turnaround time,
data format, and cost.
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e Define Criteria for Sequencing:

o Prioritize Based on Significance: Establish clear criteria for selecting
resistant strains for sequencing. This could include:

Novel Resistance Mechanisms: Sequence isolates exhibiting
resistance to new or last-resort antibiotics.

High Public Health Impact: Focus on highly transmissible or virulent
resistant pathogens.

Outbreak Strains: Whole-genome sequencing (WGS) is invaluable for
detailed outbreak investigation and source tracing.

Method Development and Validation: Sequence a subset of isolates
to validate phenotypic AST results and characterize resistance genes
identified by PCR.

National/International Collaborations: Participate in sequencing
efforts within collaborative research projects.

o Representative Sampling: Ensure a representative selection of resistant
strains from different sources, geographical locations, and time periods to
understand the broader epidemiology.

o Develop a Sequencing Workflow:

o High-Quality DNA Preparation: Implement robust protocols for preparing
high-quality DNA for sequencing.

o Library Preparation: Follow appropriate library preparation protocols
compatible with the chosen sequencing platform.

o Sample Tracking and Management: Establish a system for tracking samples
sent for external sequencing or processed in-house.

o Data Transfer and Storage: Ensure secure and efficient transfer and storage
of sequencing data.

¢ Bioinformatics Capacity:

o In-house Bioinformatics Expertise: Develop in-house bioinformatics
capabilities for sequence data analysis, including:

Genome Assembly: Assembling raw sequencing reads into complete
or draft genomes.

Resistance Gene Identification: Using bioinformatics tools to identify
known and novel resistance genes.

Phylogenetic Analysis: Determining the genetic relatedness of strains
for typing and outbreak investigation.

o Collaboration with Bioinformaticians: If in-house expertise is limited,
establish collaborations with bioinformatics groups or institutions.
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« Data Interpretation and Reporting:

o Integrate Sequencing Data with Phenotypic Data: Combine sequencing
results with phenotypic AST data for a comprehensive understanding of
resistance.

o Develop Reporting Mechanisms: Establish clear mechanisms for reporting
and disseminating sequencing findings.

¢ Funding and Sustainability: Secure funding for sequencing reagents, service costs
(if using external providers), equipment maintenance, and personnel training. Explore
grant opportunities and collaborations to support these activities.

By systematically building capacity in molecular characterization and sequencing, the
laboratory can significantly enhance its contribution to AMR surveillance, research, and
public health interventions. Starting with targeted molecular characterization and gradually
incorporating sequencing based on strategic priorities and available resources is a practical
approach.
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3 Management of Data and Biological Material

3.1 Management of Biological Material

3.1.1 Sample identification and follow-up: Identification and tracking of each sample
entering the laboratory by use of Laboratory Information Management System or bar-
coding or comparable technology

e Choose a Tracking System:

o Laboratory Information Management System (LIMS): A comprehensive
software system designed to manage and track laboratory samples, data, and
workflows. LIMS offers extensive features for sample registration, tracking,
storage management, quality control, and reporting.

o Bar-coding System: A system that uses unique bar codes affixed to sample
containers. These bar codes can be scanned at various stages of the laboratory
process to track sample location, tests performed, and results. This often
integrates with a database or spreadsheet.

o Comparable Technology: Explore other technologies like RFID (Radio-
Frequency ldentification) tags or other unique identifiers linked to a digital
tracking system.

e Implement the Chosen System:

o System Setup and Configuration: Install and configure the chosen system
according to the laboratory's specific needs and workflows. This includes
defining sample registration fields, user roles, and tracking parameters.

o Hardware Acquisition: Purchase necessary hardware such as barcode
scanners, label printers (if using bar-coding), or RFID readers.

o Software Integration: Integrate the tracking system with other laboratory
systems, such as analytical instruments and the LIMS (if implementing a
separate bar-coding system).

o Develop Standard Operating Procedures (SOPs): Create detailed SOPs for sample
registration, labeling (if applicable), tracking at each stage of the workflow (receipt,
testing, storage, disposal), and data entry into the chosen system.

e Train All Personnel: Provide comprehensive training to all laboratory staff on the
proper use of the chosen sample tracking system and adherence to the SOPs.

o Verify System Functionality: Regularly verify the accuracy and functionality of the
sample tracking system through internal audits and quality checks.

« Data Backup and Security: Implement robust data backup and security measures to
protect the integrity and confidentiality of sample tracking information.

e Regular Review and Improvement: Periodically review the effectiveness of the
sample tracking system and make necessary improvements to optimize workflow and
data accuracy.
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3.1.2 Proportion of isolates archived in a library: More than 75% of bacterial isolates are
archived in a library

o Define Archiving Criteria: Establish clear criteria for determining which bacterial
isolates should be archived. This may include:

o

All Resistant Isolates: Prioritize archiving all isolates exhibiting antimicrobial
resistance.

Representative Susceptible Isolates: Archive a representative selection of
susceptible isolates for comparison.

Isolates from Significant Infections/Outbreaks: Archive isolates linked to
important clinical cases or outbreaks.

Unique or Unusual Species: Archive isolates of rare or uncommon bacterial
species.

Isolates from Specific Research Projects: Archive isolates relevant to
ongoing or completed research.

o« Establish an Archiving Workflow: Integrate the archiving process into the routine
laboratory workflow after identification and AST.

¢ Allocate Sufficient Storage Space: Ensure adequate and appropriately maintained
ultra-low temperature freezers (-80°C) or lyophilization equipment and storage for the
anticipated volume of archived isolates.

o Train Personnel on Archiving Procedures: Provide training to laboratory staff on the
correct methods for preparing and storing bacterial isolates for long-term
preservation.

o Track Archiving Rates: Regularly monitor the proportion of isolates being archived to
ensure the 75% target is being met. Adjust archiving criteria or workflows as needed.

3.1.3 Method for bacterial preservation: Bacterial isolates are preserved frozen at -80°C
(cryobeads, glycerol, skim milk) or lyophilized following the appropriate SOPs

e Develop SOPs for Preservation Methods: Create detailed SOPs for each chosen
preservation method:

@)

Cryopreservation at -80°C: Include protocols for preparing bacterial
suspensions with cryoprotectants (e.g., glycerol, DMSO), using cryobeads, or
suspending in skim milk. Specify freezing rates and storage conditions.

Lyophilization (Freeze-drying): Outline the steps for preparing bacterial
suspensions, freeze-drying cycles, and sealing and storing lyophilized cultures.

e Acquire Necessary Materials and Equipment: Ensure availability of cryovials,
cryobeads, glycerol, skim milk, lyophilization equipment (if performing in-house), and
appropriate storage freezers.
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¢ Train Personnel on Preservation Techniques: Provide thorough training to laboratory
staff on the correct procedures for each preservation method, emphasizing aseptic
techniques and accurate labeling.

« Implement Quality Control for Preservation: Include quality control measures to
verify the viability of preserved isolates (e.g., periodic revival of archived cultures).

e Maintain Equipment: Regularly maintain and monitor the performance of ultra-low
temperature freezers and lyophilization equipment.

3.1.4 Inventory of archived isolates: An inventory of archived isolates is kept through a
reliable up to date computerized system

e Choose a Computerized Inventory System:

o

o

LIMS with Archiving Module: Utilize the archiving module of the LIMS if
available, which allows linking archived isolates to their original sample data.

Dedicated Database Software: Implement a dedicated database system
(e.g., Access, SQL-based systems) specifically designed for managing the
isolated library.

Spreadsheet Software (for smaller labs): For smaller laboratories, a well-
structured spreadsheet (e.g., Excel) with appropriate data validation and
organization can be used, but a database is generally more robust for larger
collections.

o Define Inventory Fields: Determine the essential information to be recorded for each
archived isolate, such as:

@)

o

@)

o

Unique Isolate Identifier: Linked to the original sample ID.

Bacterial Species: Accurate identification of the isolate.

Source of Isolation: Patient, animal, food, environment, etc.

Date of Isolation:

Antimicrobial Susceptibility Profile (Summary): Key resistance information.
Preservation Method: Cryopreservation or lyophilization.

Storage Location: Freezer number, shelf, box, position.

Date of Archiving:

Passage Number (if applicable):

Notes/Additional Information:

e Implement Data Entry Procedures: Develop clear procedures for accurate and
timely data entry into the chosen inventory system whenever an isolate is archived.

¢ Regularly Update the Inventory: Ensure the inventory is updated whenever isolates
are added, retrieved, or discarded.
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Implement Search and Retrieval Functionality: The system should allow for easy
searching and retrieval of isolates based on various criteria (e.g., species, resistance
profile, isolation date, source).

Data Backup and Security: Implement regular data backup and security measures
for the inventory system.

Regular Audits: Conduct periodic audits of the physical archive against the electronic
inventory to ensure accuracy.

3.1.5 Duration of bacterial isolates archiving: Bacterial isolates are / will be archived
after isolation for more than 5 years

Define a Retention Policy: Establish a policy for the minimum duration of archiving
for different categories of isolates (e.g., all resistant isolates for at least 5 years,
isolates from outbreaks for 10 years, etc.).

Implement a System for Tracking Archiving Duration: Integrate a date field into the
isolate inventory system to track how long each isolate has been archived.

Regularly Review Archived Isolates: Implement a process for periodically reviewing
the archived isolate collection to identify isolates that have exceeded the defined
retention period and can be considered for disposal (following appropriate disposal
procedures).

Justify Long-Term Retention: For isolates of particular research or public health
significance, justify and document the need for archiving beyond the standard
retention period.

Secure Long-Term Storage: Ensure that the storage conditions (e.g., consistent -
80°C temperatures, proper maintenance of lyophilized cultures) are maintained for
the long-term viability of the archived isolates.

By implementing these strategies, the laboratory can establish a robust system for managing
its valuable biological material, ensuring traceability, quality, and availability for future use in
AMR surveillance, research, and public health initiatives.
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3.2 Data Management

3.2.1 Individual reports on AMR data to the customers: AST results are presentedin a
report under the format ''Susceptible, Intermediate, Resistant', completed by the
interpretation of the resistance phenotypes (ESBL, MRSA etc.)

e Standardize Reporting Format: Ensure that all AST reports consistently use the
terms "Susceptible (S)", "Intermediate (I)", and "Resistant (R)" as the primary result
categories. Adhere to the definitions provided by the chosen AST standard (CLSI or
EUCAST).

¢ Integrate Interpretation Rules: Implement interpretation rules within the Laboratory
Information Management System (LIMS) or manual reporting processes to
automatically or semi-automatically translate zone diameters or MIC values into S, |,
or R categories based on the current breakpoints of the chosen standard.

e Phenotypic Resistance Interpretation:

o Implement Detection Assays: Employ appropriate phenotypic tests to detect
specific resistance mechanisms or phenotypes like Extended-Spectrum Beta-
Lactamase (ESBL) production, Methicillin-Resistant Staphylococcus aureus
(MRSA), Vancomycin-Resistant Enterococci (VRE), etc.

o Develop Interpretation Algorithms: Create clear algorithms or rules within
the LIMS or reporting guidelines for interpreting the results of these phenotypic
tests.

o Include Interpretive Comments: Ensure that reports include a clear
statement about the detected resistance phenotype (e.g., "ESBL producer
detected,” "MRSA confirmed"). Use standardized terminology and
abbreviations.

e Clarity and Conciseness: Design reports that are easy to read and understand. Use
clear fonts, logical layout, and avoid unnecessary jargon.

¢ Timeliness: Ensure that reports are generated and delivered to customers in a timely
manner to facilitate prompt clinical or public health action.

¢ Accuracy and Verification: Implement quality control measures to ensure the
accuracy of AST results and their interpretation before reporting. This may involve
secondary review of critical results.

e Electronic Reporting: Utilize electronic reporting mechanisms (e.g., LIMS interfaces,
secure email) to improve efficiency and reduce the risk of transcription errors.

¢ Customer Feedback: Seek feedback from customers on the clarity and usefulness of
the AMR reports and make adjustments as needed.

3.2.2 Data archiving: Data (epidemiological data, disk diffusion-AST, MIC determination,
molecular biology, etc.) are archived in a reliable up to date computerized database

« Establish a Centralized Computerized Database:
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o LIMS with Archiving Capabilities: Utilize the LIMS as the primary system for
archiving all relevant laboratory data, including patient/sample demographics
(epidemiological data), AST results (zone diameters, MIC values, S/I/R
interpretations), and molecular data (gene detection, sequencing results).

o Dedicated Database System: If the LIMS has limitations in data archiving or
integration of diverse data types, consider implementing a dedicated database
system (e.g., relational database like PostgreSQL, MySQL) that can be linked to
the LIMS and other laboratory instruments.

o Define Data Fields: Identify all the essential data points that need to be archived for
each isolate and test. This should include:

o Sample Identification: Unique sample ID, patient/animal ID (if applicable),
date of collection, source of sample.

o Bacterial Identification: Species and strain (if determined).

o AST Data: Method used (disk diffusion, MIC), antibiotic tested, zone diameter
(if applicable), MIC value (if applicable), S/I/R interpretation, dates of testing
and reporting.

o Phenotypic Resistance Markers: Results of ESBL, MRSA, VRE, etc. detection
assays.

o Molecular Data: Genes detected (e.g., blaCTX-M, mecA), sequencing results
(raw reads, assemblies, resistance gene profiles, MLST types).

o Epidemiological Data: Relevant demographic or epidemiological information
associated with the sample (e.g., age, sex, location, ward, animal species,
food type, travel history).

o Quality Control Data: Records of QC results associated with the tests.

¢ Implement Automated Data Capture: Integrate laboratory instruments and systems
with the central database to automate data transfer and minimize manual data entry
errors.

e Develop Data Entry Procedures: For data that cannot be automatically captured,
establish clear and standardized procedures for manual data entry.

e Ensure Data Integrity and Accuracy: Implement data validation rules and quality
checks within the database to ensure data accuracy and consistency.

¢ Regular Data Backup: Implement a robust and automated data backup system with
off-site storage to prevent data loss.

e Data Security and Access Control: Implement security measures to protect the
confidentiality and integrity of the archived data. Control user access based on roles
and responsibilities.

« Data Retention Policies: Define policies for how long different types of data will be
archived, considering legal requirements, research needs, and storage capacity.

36



Data Auditing: Conduct periodic audits of the archived data to ensure completeness
and accuracy.

3.2.3 AMR data transmission to a dedicated epidemiology unit (if existing): All gathered
AMR data are shared under a harmonized template agreed with the epi unit, at least
twice ayear

Establish Communication and Collaboration: Initiate communication with the
relevant epidemiology unitto understand their data needs and reporting requirements.

Develop a Harmonized Data Template: Collaborate with the epidemiology unit to
define a standardized template for data sharing. This template should include the
essential data fields required for their surveillance activities (refer back to the data
fields mentioned in 8.2). Ensure the template is clear, well-documented, and easy to
use. Consider using a common data format (e.g., CSV, Excel, XML).

Determine Frequency of Data Transmission: Agree on the frequency of data sharing,
with a minimum of twice per year. More frequent sharing (e.g., quarterly or even
monthly for critical pathogens) may be necessary depending on the epidemiological
situation and national guidelines.

Establish a Secure Data Transfer Mechanism: Implement a secure method for
transmitting the data, such as:

o Secure File Transfer Protocol (SFTP): A secure protocol for transferring files
over the internet.

o Encrypted Email: Using email with strong encryption to protect the data
during transmission.

o Dedicated Data Portal: A secure web-based portal where the laboratory can
upload data for the epidemiology unit to access.

Automate Data Extraction and Formatting: If possible, develop scripts or utilize
LIMS functionalities to automate the extraction of the required data from the database
and format it according to the agreed-upon template. This will improve efficiency and
reduce manual errors.

Ensure Data Quality: Before transmitting the data, perform quality checks to ensure
accuracy and completeness.

Data Validation by the Epidemiology Unit: Encourage the epidemiology unit to
provide feedback on the data received and establish a process for addressing any
data quality issues.

Regular Review of the Template and Process: Periodically review the data template
and transmission process with the epidemiology unit to ensure it continues to meet
their needs and aligns with any changes in surveillance requirements.

Documentation: Document the agreed-upon data template, transmission frequency,
and transfer mechanism.
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By focusing on these aspects of data management, the laboratory can ensure that the
valuable information generated through AMR testing is effectively utilized for patient care,
surveillance, and public health action. Consistent reporting, comprehensive archiving, and
timely sharing with epidemiology units are key components of a robust AMR data
management system.
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4 Quality Assurance

4.1 Documentation

4.1.1 SOPs on AMR detectionimplemented: The laboratory implements SOPs managed
under a Quality management System to identify bacteria, to evaluate and interpret AMR
for all the methods performed (disk diffusion, MIC determination, molecular biology

etc.)

« Establish a QMS Framework: Implement a formal QMS that outlines the laboratory's
policies, processes, and procedures. This might be based on standards like ISO 15189
or other relevant quality standards.

o Identify AlL AMR Detection Methods: List all methods used in the laboratory for
bacterial identification and AMR testing, including:

o

@)

Phenotypic methods: Disk diffusion, MIC determination (broth microdilution,
agar dilution, E-test), automated AST systems.

Bacterial identification methods: Manual biochemical tests, automated
identification systems, MALDI-TOF MS.

Molecular methods: PCR for resistance gene detection, sequencing.

e Develop Detailed SOPs: For each identified method, create comprehensive SOPs
that cover all aspects of the procedure, including:

@)

o

Purpose and Scope: Clearly state the objective and applicability of the SOP.
Principles of the Method: Briefly explain the underlying scientific principles.

Equipment and Materials: List all necessary equipment, reagents, media,
and consumables, including their specifications and storage conditions.

Procedure Steps: Provide a clear, step-by-step guide on how to perform the
test, including pre-analytical, analytical, and post-analytical phases. Use clear
and concise language, and consider using flowcharts or diagrams for complex
procedures.

Quality Control (QC): Specify the QC procedures to be followed, including the
types of controls, frequency of testing, and acceptance criteria.

Result Interpretation: Detail the rules and criteria for interpreting the test
results, including breakpoints (for AST), identification algorithms, and
molecular marker interpretation. Reference the relevant standards (CLSI,
EUCAST, manufacturer's instructions).

Reporting Procedures: Outline how results should be recorded, verified, and
reported.

Troubleshooting: Include guidance on identifying and resolving common
problems or issues that may arise during the procedure.
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o Safety Precautions: Detail all relevant safety procedures and precautions to
be followed.

o References: Cite the sources of information used to develop the SOP (e.g.,
standard guidelines, manufacturer's manuals, scientific literature).

Standardize Format and Language: Use a consistent format and clear, unambiguous
language for all SOPs. Ensure that personnel can easily understand and follow them.

Implement a Document Control System: Establish a system for managing all
laboratory documents, including SOPs. This system should cover:

o Document Numbering and Version Control: Assign unique identifiers and
track revisions to ensure that only the current version is in use.

o Approval Process: Define who is responsible for reviewing, approving, and
authorizing SOPs.

o Distribution and Accessibility: Ensure that current SOPs are readily
accessible to all relevant personnel (e.g., electronic document management
system, controlled paper copies).

o Regular Review: Establish a schedule for periodic review of all SOPs (at least
annually) to ensure they remain accurate and up-to-date.

Train Personnel on SOPs: Provide thorough training to all staff on the SOPs relevant
to their responsibilities. Ensure that personnelunderstand the procedures and can
perform them correctly. Document all training.

Maintain Records of SOP Use: Encourage or require personnel to document that
they have followed the relevant SOPs during testing (e.g., through batch records or
worksheets).

Audit SOP Implementation: Conduct regular internal audits to verify that SOPs are
being followed correctly and consistently.

4.1.2 SOPs on AMR detection updating: The laboratory has an external documentation
monitoring system and updates its SOPs as soon as the new standards are published (<
1 month)

Establish an External Documentation Monitoring System:

o Ildentify Key Sources: Determine the primary sources for new and updated
standards relevant to AMR detection, including:

= CLSI (Clinical and Laboratory Standards Institute): Subscribe to their
updates, newsletters, and website for new and revised guidelines (e.g.,
M100 for AST).

= EUCAST (European Committee on Antimicrobial Susceptibility
Testing): Regularly check their website for guideline updates,
breakpoint changes, and new recommendations.
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= WHO (World Health Organization): Monitor WHO publications and
guidelines related to AMR surveillance and diagnostics.

* National Health Authorities: Stay informed about any national
guidelines or recommendations related to AMR testing.

= Manufacturer's Instructions: Regularly review updates from
manufacturers of automated systems, molecular assays, and other
relevant equipment.

= Scientific Literature: Keep abreast of significant publications that may
impact best practices in AMR detection.

Assign Responsibility: Designate specific personnel (e.g., a quality manager
or a technical lead) to be responsible for actively monitoring these external
sources for updates.

Implement Monitoring Methods: Utilize various methods for monitoring:

» Regular Website Checks: Schedule regular checks of the official
websites of CLSI, EUCAST, WHO, and national authorities.

= Email Subscriptions and Alerts: Subscribe to email newsletters and
alerts from these organizations.

» Professional Networks and Conferences: Participate in professional
networks and attend conferences to stay informed about the latest
developments.

o Establish a Rapid Update Process:

o

@)

Define a Trigger for SOP Review: Establish a clear trigger for reviewing and
updating SOPs whenever new standards or guidelines are published.

Prioritize Urgent Updates: Recognize that updates related to breakpoints or
critical testing procedures may require immediate attention.

Implement a Review and Revision Workflow: Have a well-defined and
efficient process for reviewing new standards, identifying necessary changes
to existing SOPs, drafting revisions, obtaining expert input (if needed), and
securing approval for the updated SOPs.

Target Turnaround Time: Aim to update affected SOPs within one month (or
less for critical updates) of the publication of new standards. This requires a
proactive and organized approach.

¢ Communicate Updates Effectively:

o

Inform Relevant Personnel: Once SOPs are updated, communicate the
changes clearly to all affected laboratory staff through meetings, emails, or
other appropriate channels.
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o Provide Training on Updated SOPs: If significant changes are made, provide
training to ensure that personnel understand and can implement the revised
procedures correctly. Document the training.

e Maintain a Log of SOP Updates: Keep a record of when each SOP was reviewed and
updated, including the reason for the update (e.g., new CLSI guideline).

« Verify Implementation of Updates: During internal audits, verify that the updated
SOPs are being used correctly by laboratory personnel.

By implementing a robust QMS with well-defined and regularly updated SOPs for all aspects
of AMR detection, the laboratory can ensure the quality and reliability of its results, maintain
compliance with relevant standards, and contribute effectively to AMR surveillance and
patient care.
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4.2 AMR Detection

4.2.1 Reference strains for AST quality control: The laboratory uses several reference
strains which are adapted to the bacterial species tested for AST to check the quality of
its assays and tests them at least weekly or each time the AST is conducted

e Select Appropriate Reference Strains:

o

Follow Standard Guidelines: Choose reference strains recommended by
recognized standards such as CLSI (e.g., Escherichia coli ATCC 25922,
Staphylococcus aureus ATCC 25923, Pseudomonas aeruginosa ATCC 27853,
Enterococcus faecalis ATCC 29212) and EUCAST. Ensure the selected strains
are appropriate for the bacterial species and antibiotics routinely tested in
your laboratory.

Cover a Range of Resistance Profiles: Include reference strains with known
susceptibility and resistance patterns to various antibiotics to effectively
monitor the performance of your AST methods across different resistance
levels.

Consider All Tested Species: If your laboratory tests a wide range of bacterial
species, ensure you have appropriate reference strains for each major group
(e.g., Gram-positive cocci, Gram-negative bacilli, anaerobes, etc.).

+ Establish a Testing Frequency:

@)

At Least Weekly: Implement a schedule to test the selected reference strains
at least once per week, even if no patient samples are tested that week. This
helps monitor the ongoing performance of your methods and the stability of
your reagents and equipment.

Each Time AST is Conducted: Ideally, include the appropriate reference
strains in each batch of patient samples tested for AST. This provides
immediate quality control for that specific testing run.

e Develop SOPs for QC Testing: Create detailed Standard Operating Procedures
(SOPs) for handling, preparing inoculate, and testing reference strains for AST. These
SOPs should mirror the procedures used for patient samples.

¢ Maintain Stock Cultures: Establish and maintain a reliable system for storing and
subculturing reference strains to ensure their purity and viability. Follow
recommended guidelines for passage numbers and storage conditions (e.g., frozen
stocks at -80°C).

¢ Record and Monitor QC Results:

o

Document All Testing: Maintain detailed records of all QC testing, including
the date, reference strain used, antibiotics tested, zone diameters or MIC
values obtained, and the personnel performing the test.

Establish Acceptance Ranges: Define acceptable control ranges for each
antibiotic and reference strain based on the guidelines provided by CLSI,
EUCAST, or other relevant sources.
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o Regularly Review QC Data: Plot QC results (e.g., using Levey-Jennings charts)
to monitor trends and identify any shifts or drifts in performance that may
indicate problems with your AST methods, reagents, or equipment.

o Take Corrective Action: Establish a clear procedure for investigating and addressing
any QC results that fall outside the acceptable ranges. Document all corrective
actions taken.

e Train Personnel on QC Procedures: Ensure all staff performing AST are thoroughly
trained on the proper handling and testing of reference strains and the interpretation
of QC results.

4.2.2 Proficiency testing for AST: The laboratory participates successfully, each year, to
one or several proficiency tests on AST, organized by an international reference
laboratory

e Ildentify Suitable PT/EQA Providers:

o International Reference Laboratories: Research and identify reputable
international reference laboratories or organizations that offer PT/EQA
programs specifically for AST. Examples include those recognized by
professional organizations or accreditation bodies.

o Consider Scope and Relevance: Choose programs that cover the range of
bacterial species and antibiotics tested in your laboratory. Look for programs
that align with the AST standards you follow (CLSI or EUCAST).

e Enrollin PT/EQA Schemes:

o Annual Participation: Ensure the laboratory enrolls in at least one relevant
AST PT/EQA scheme each year. Participating in multiple schemes can provide
a broader assessment of your laboratory's performance.

o Follow Provider Instructions: Carefully follow the instructions provided by
the PT/EQA organizer regarding sample handling, testing procedures, data
submission deadlines, and reporting formats.

o Treat PT/EQA Samples Like Patient Samples: Process and test PT/EQA samples
using the same SOPs, reagents, and equipment used for routine patient samples to
get an accurate reflection of your laboratory's performance.

e Submit Results Accurately and Timely: Ensure that test results are recorded
accurately and submitted to the PT/EQA provider by the specified deadline.

e Review PT/EQA Reports Thoroughly: Upon receiving the PT/EQA report, carefully
review your laboratory's performance compared to peer laboratories and the expected
results.

¢ Investigate and Address Any Discrepancies:

o ldentify Root Causes: If your laboratory's results deviate from the expected
results or fall outside acceptable limits, conduct a thorough investigation to
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identify the root causes of the discrepancies. This may involve reviewing SOPs,
QC data, staff training, reagent quality, or equipment performance.

o Implement Corrective Actions: Develop and implement appropriate
corrective actions to address the identified issues and prevent recurrence.
Document all investigation steps and corrective actions taken.

¢ Maintain Records of PT/EQA Participation and Performance: Keep records of
enrollment, results submitted, PT/EQA reports received, and any corrective actions
taken.

o Use PT/EQA for Continuous Improvement: Utilize the feedback and insights gained
from PT/EQA participation to identify areas for improvement in your laboratory's AST
methods and overall quality system.

By diligently implementing these quality control measures, including the regular use of
appropriate reference strains and successful participation in annual proficiency testing, your
laboratory can ensure the accuracy, reliability, and ultimately the clinical utility of its
antimicrobial susceptibility testing results.
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4.3 Staff

4.3.1 Initial training in AMR testing: The supervising staff and the staff performing AST
have been specifically trained in AMR testing and/or have participated in one or several
international trainings including AST (various methods)

o Identify Training Needs: Determine the specific training requirements for different
roles (supervising staff vs. staff performing AST) based on their responsibilities and
the complexity of the tests they handle.

o Develop a Comprehensive Initial Training Program: This program should cover:

o

Fundamentals of Antimicrobial Resistance: Mechanisms of resistance,
epidemiology, clinical significance.

Principles of Antimicrobial Susceptibility Testing (AST): Different methods
(disk diffusion, MIC determination, automated systems), factors affecting AST
results.

AST Standards and Guidelines: CLSI and/or EUCAST guidelines, including
breakpoint interpretation.

Quality Control in AST: Use of reference strains, interpretation of QC data.

Specific AST Methods Used in the Laboratory: Hands-on training on each
method performed, including inoculum preparation, test setup, reading
results.

Bacterial Identification Relevant to AMR: Methods used in the lab and their
importance in interpreting AMR.

Molecular Methods for AMR Detection (if applicable): Principles,
procedures, and interpretation of results (e.g., PCR, sequencing).

Laboratory Safety: Biosafety practices relevant to handling potentially
resistant organisms.

Quality Management System (QMS): Overview of the QMS and the
importance of adhering to SOPs.

Documentation and Reporting: Proper procedures for recording and reporting
AST results.

e Utilize Diverse Training Resources:

@)

In-house Training by Experienced Staff: Senior or supervising staff with
expertise in AMR testing should conduct initial training, covering theoretical
aspects and practical hands-on sessions.

External National Trainings: Encourage participation in relevant national
workshops, courses, and seminars focused on AMR testing.

International Trainings: Actively seek and facilitate participation in
international training programs offered by reputable organizations or reference
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laboratories. These trainings often provide exposure to best practices,
advanced techniques, and harmonization efforts.

Document Training: Maintain detailed records of all initial training received by each
staff member, including the topics covered, duration, trainers, and assessment
methods.

Assess Initial Competency: Implement methods to assess the competency of staff
after initial training. This may include written exams, practical demonstrations, and
observation of their performance. Ensure that staff demonstrate a satisfactory level of
understanding and skill before independently performing AMR testing.

Tailor Training to Responsibilities: Ensure that supervising staff receive additional
training on topics such as quality management, supervision, data analysis, and
interpretation of AMR trends.

4.3.2 Staff skills validation and continuous proficiency: A process for skills validation
and continued proficiency is applied for all staff performing AST and supervising staff

Develop a Skills Validation Process:

o Define Competency Levels: Establish clear competency levels for different
AMR testing tasks and roles.

o Implement Performance Evaluation: Regularly evaluate staff performance in
key areas of AMR testing through observation of their work, review of their
records, and assessment of their ability to follow SOPs correctly.

o Use Checklists and Performance Indicators: Develop checklists or
performance indicators to standardize the evaluation process.

o Document Skills Validation: Maintain records of each staff member's skills
validation, including the date, assessor, methods used, and the level of
competency achieved for specific tasks.

Implement a Continuous Proficiency Program: This program should include:

o Regular Internal Quality Control Review: Supervising staff should regularly
review the QC data generated by testing personnel to identify any patterns or
trends that may indicate a need for further training or skill reinforcement.

o Repeat Proficiency Testing (Internal): Periodically (e.g., quarterly or semi-
annually), provide staff with blinded or control samples to test and evaluate
their performance. Compare their results to expected outcomes.

o Participation in External Proficiency Testing (PT/EQA): Successful
participation in external PT/EQA schemes (as mentioned in 10.2) serves as an
objective measure of staff proficiency. Share PT/EQA reports with relevant staff
and discuss any areas for improvement.

o Continuing Education and Training: Encourage and support staff participation
in ongoing training activities, such as workshops, webinars, conferences, and
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journal clubs, to stay updated on the latest advancements and best practices
in AMR testing.

o Regular Review of SOPs and Guidelines: Ensure that staff regularly review
and understand updated SOPs and relevant guidelines (CLSI, EUCAST). Assess
their understanding through quizzes or discussions.

o Competency Assessment After Training: Following any new training or
updates to procedures, assess staff competency to ensure they have
understood and can implement the changes correctly.

o Performance Appraisals: Incorporate assessment of AMR testing skills and
adherence to quality procedures into regular performance appraisals.

e Document Continuous Proficiency Activities: Maintain records of all continuous
proficiency activities, including dates, topics covered, assessments conducted,
results, and any follow-up actions taken.

e Provide Feedback and Support: Regularly provide feedback to staff on their
performance, highlighting strengths and areas for improvement. Offer support and
resources to address any identified skill gaps.

¢ Address Performance Issues: Have a clear process for addressing situations where
staff consistently demonstrate inadequate skills or do not adhere to quality
procedures. This may involve additional training, closer supervision, or adjustments
to their responsibilities.

e Review and Update the Skills Validation and Continuous Proficiency Program:
Periodically review the effectiveness of the program and make necessary adjustments
to ensure it remains relevant and contributes to maintaining high standards of staff
competency in AMR testing.

By implementing these strategies for initial training and continuous proficiency, the
laboratory can build and maintain a competent and skilled workforce, which is essential for
providing accurate and reliable AMR testing services.
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finsungesnwuassuses BSCs Wuused

udiaflasinda (Autoclave): fudeiuiidoildnulddmiunmaeidoomadsate Tan
Auidos wazvoads

insestlumesiifinnantiduaulasade: Wiesosdusisaiilsmesdnainuiofe
fsfuiletosiunisUdesazonsans

gunsaldaetiun: Igunsaltietiuniienandsanistiuasielin

o JupauMU{URMuLazNITRNaUTL:
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¥
[

Junaun13U UReuNInIgIu (Standard Operating Procedures: SOPs): Waluuay
ALHUNTAIY SOPs ﬁﬂiamqué’m%’usﬁgumaumi'ﬂﬁﬂ’&muﬁ%mﬂuﬁmﬂﬁﬁami ERHR
lUslamaanulasndeniadanin

nsineusuiinsauagqu: daliiinisfineusudiuamnuvasadonsdinndiazidoauay
soifiosunypansiesfoinismnau Tnsasouaquaradssamsiiiotestuded
fams waznsligunsniuazduneunuaeefefianya

gunsailasiudiuunaa (Personal Protective Equipment: PPE): fivunuagnsIdaey
Tuulaiimsldgunsal PPE fvmnzay wu gele HerquufiRnts gunsaifiostunismm
wazisestiemels (mnddu) edregndes

WHuN1sABUALBsABN1TuUNIalva: iauuaviindeuununisneuaussdenisnialaves
FaanaTanmdulsza

n1stil1szdannensunng: Aansunlasinisdsedamenisunngd1msuyaaing

o a va o o & da =
ﬁE]Q‘UQ“UG]ﬂ’ﬁVWIN’mﬂ‘UL“UEW]Z‘JF"I'J'HJLﬁEJQQJN

a I

2.1.2 aunsaldusunuaiieIneuaznisnaaay AST: wesljiAnisuuaiiseinediaunsalineane

q

dmiun1saniiunisszysiiaanaznisnagau AST dmsuianuaiiiseluaening

o QUnTRINUFIUMIUUATIGEINYN:

@)

1 o

AUa (Incubators): guudevanatgyianinisarugugumginudug) sIutaguy

Y

W CO2 minaudu

Y < v 1 . o [y =3 & & =
%LEJULLa%@JLL‘ULL‘UQ (Refrlgerators and Freezers): @1%IULNUDIMITLHABNLTD @5LAL LAY

[
=

Wowenla

Y =

1 d’l o U 1 dil
NUDUINYD (Autoclave): @NUTUNITALD
ndesganssAd (Microscopes): naosganssaukuuliuandslsenaunsouaudlnaing
WU
o v al o o I o o ) R & &

LA39YY (Balances): A3 0ITINLUUEE NS UNISTIFEIUUTLNDUTDIDIMSIA BT DAY

a
asiad
1A38990 pH (pH Meter): d1%15UN5USU pH 983015188900 D19UIUEN
g19U1AUANg N InTauiuliAIuTau (Water Bath or Heat Blocks): @15y
TURBUNTULTOUTBN SN T enLAg SR NI
LATRINENLUUMLUIU (Vortex Mixers): d1mSunIsuuiungnaudiitagaransiail
YiUn (Pipettes) VUIAAI9): NUUUBLILLIARAELUUBIaNNsadndnsouliuniaeu
= v
WIgULA?

ganAdu (Fume Hood): vniimsviuivansiniissinensosuniny
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. gunsalszyriade:

o sruvszyTia@ensdiuadl (Biochemical Identification Systems): svuuSmlusifvdo
LUTKILLIA (9 AP, VITEK) dfunisssyaiindouuafiionudnuasniaunuedtu

o 1asasaUnInsalnUuuawuy MALDI-TOF (MALDI-TOF Mass Spectrometer): d113u
nsszysiauuaiidouazdenoninauazuiugmulusindlusiu Fasamn
suUszInaar USINMNUWINE a)

o aunsaldliadeseaulaiana (Molecular Diagnostic Equipment): 1304 PCR, YABLan
Tnslw3%a wargunsnifiieadesdmiumsszysindelaslitu @asanmndududmsy
Faawzuilnniensise)

. gunsaivasauarwlvasadasdugadn (AST):

o S¥UU AST 9nlusiA (Automated AST Systems): SeUUWU VITEK, MicroScan %38 BD
Phoenix d1mnsumsimuaealvesdedesuiiusuuusalud® Gasamngeanis
USuauauga)

o AaAFINTUNINATBUAI8ITIIUNTTAWET (Disk Diffusion Materials): ¥iaUSuiey
WY 9UEUHTIUE kagkalwuudnTuN1INAa0UAILTIEIUNTEAUEMUULUULIR

o aunsainagau MIC (MIC Testing Equipment): analulasiagdu w3ilonIeude
ﬁm%’uﬁmummmmLﬁyﬁuﬁﬂqmﬁé’ugﬂﬁa (Minimum Inhibitory Concentrations: MICs)

o Lﬂ%’lmaanImIWImﬁmai‘uﬁam%"aqi’ﬂmﬂm[u (Spectrophotometer or
Turbidimeten): dusunmsusuinasguaamuLtuTeseuuafiGedmiunsvadey
AST

e msthgednwuaznisaeuliisu: sdunsnuaisenisiisednuiuassauiisugUnsnid

[y

dariavuaduyszan

o

v
a = 4

2.1.3 Isaludns - ansewnswazidaaduuang: &

q

a wva v &’ 49{/ = [
asUfjuAnisldemnsideate (wuuden/liiden) uae

Janguaaanandudimsunisiniziaeal

9

f29N15E15DIMNTRLAY (Mycoplasma spp, Mycobacterium spp)

akuAfilRaan1sItadelsaludnddulug srudaen

. Wnssanarnvianeyiia:
o anadsadauuulsiEan (Non-selective Media): fuidsaidan (Blood Agar), Juidem
SURALE (Tryptic Soy Agar: TSA), "J::uL?:ENmmi (Nutrient Agar)
o a'lm'il,gml,%mmmﬁan (Selective Media): iuémummuﬁé (MacConkey Agar), ’YJ:u
Aosuuiinearead (Mannitol Salt Agar) uwaze1msiasudalanzdmsunswendene
TspflAedeatulsaludnd (wu Salmonella, E. coli O157:H7)

o MITALIYBLUUIIMUN (Differential Media): JuidguuaneuAdninIsninLanlna
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o WU aUTUIEe (Enrichment Broths): d@wsuiiuduiu@eidimungnaunis

INZLAEUUDINN ST
o DIMSLAYTRE NS U BNABINNTANTDNNNSNLAY:
o 81MN5LABNYE Mycoplasma: 91115188 3BLaN1ENiTsU a1sannandad wazdadens
a a dll QAI o < o [

wigAulnaue) NIdudmiu Mycoplasma spp

o 81M15L889Wa Mycobacterium: 911stagadelanualnu-lauwe (Lowenstein-Jensen:
LJ) isee1mmsiaesds Middlebrook @asinfldiunamiisfunaglhnaiuiulunisuude

¢ N1IAWANAMNINBMNSIABNYR: ALTunsaudunsunisaIvAuAunielikilaine s

£ (% '
a A A =

HeaeinseuvsaTeNusasyaausaatuaunsasyAulavesteluafiie a1 gay

De

o A A

o TanFudasnandu: MuneiAsate (Petri dishes), ddiuuansldl (swabs), vadodouasda
Fee (loops and needles), #tkun (pipette tips), dlanlaznszanUaglan (microscope slides
and coverslips), @douuazasiadl (stains and reagents)

. msdndouaznsiansadeian: adumnuduiusiuswmaisioosiidedelfuanfunmseiy
dudAsndsiidisame

2.1.4 arudasafenieanng - msemnsuasianaudes: fasuftinmslonnaieadle wuuiden/
Lilden) uazfandudesiisndudmiunamizidsadauvaiiGednlngiisrdasiuanulasade
N19DINNT ‘J'mﬁxil,%’aﬁéfmnﬁmimmiﬁLﬂ‘lﬂ (Campylobacter, anaerobes)

. ownsieatedmiudenelsaluams:

o emsiasdeuuuidendmiuaalasasenisenms: ewnsidsadeiisenuutinite
wenidenelsaluemsvily wu Salmonella, Shigella, Listeria monocytogenes, E. coli,
Bacillus cereus #0819t Juidsa XLD, fuides PALCAM

o eMsasadauuUTIMUndmiUANNUABasEMIeIINS: DsiasTeridiesuunide
wuaEelusIImNaNYTIANIE

. psiRsaTedmiuReiifesnisasemsiaeiieatesiuaruUasndenisenns:

o ®WNSsIABada Campylobacter: 8wnsiAsaauUUEen Wy Campy-BAP 438 Preston
agar Tifis1URT s zuaTAn IESUNRe (@nmnndeuiioondiausi)

o osiastousuwelsu (Anaerobic Media): ensissitefiinassiduaruneld
angloondiau (Wu Brucella agar with blood, thioglycollate broth) d11sunns

wnzasswuafiselildeon@iau wu Clostridium perfringens

4
a

o NIAUANANMNLATIERFURRE: nanmsiRedtulunIsAIVANANN NSRBI BLAENS

9

1% '
a A )

SUUSEAUMNUNS DUV EAFUURDIN

q

Fndu (fenesureilude 4.3) IWiun1sn5193ATIERIAL

JaonNgn19e1us
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(%
a

o wnsgruaalaendenisanaaniz: anvaeuliudleiewnaisatowas Tandudesiily
HulumuinnsgulaglamenInTaiesgiauUaendonisemnssedumuasuiuu A
Redos (Wu 1masgIu ISO0)

2.1.5 arundeuvasansafidmiuniamageu AST: Hesufinisanansadhisasiadiisduiemue
dwunismadau AST 1dine saufeeufiuzagautosufjusiiiianslunyed

. yaeUfTusiinsounga:

o AseUARNNguENTiiEate: iivdsewUfTusdutunannguemdniounilily
UYwdlazdnd aumNWIINEaLRUYaUATRTRIUURNT

o sameUfiuzangn: Uiulgeoujiusdulssduitelinuiendugainildiuns
audAluaziinnudAynieeatn

o sfTuelFlunyed: uefiueilindnluiguwd vindeauedeslunsiia
dlaguuuunisheslusuaiifeiinandaigau viedmunisfnsiuieudo

o @sialuaziandviunIInagay AST:

o 3UEWHYauz (Antibiotic Disks): 1Ud13939 U U TIuzdmSUNINAEEUMIEITIUY
nszselulTinaiifismeuasinfivegnaumnzay Tnonsreaeulsiuulainglinuneny

o WKY/UHUNAGEU MIC (MIC Testing Panels/Broths): ansnsnidndsunslalaslagiunie
wREuNMIVAZay MIC uuutguiieseunquenufiiuglunanti

o L‘?}’E]ﬂ’mﬂ&l (Control Strains): Lﬁu%lﬂmLLazL‘W'wL??&NL%amuqmﬁmmzaw?fﬁgﬂLL‘U‘U
mnuhiinuuddmiunmsmeaou AST naTs il duusyd

o aaafinIeuie (Inoculum Preparation Reagents): annsnidnfvansiafiuazaunsal
dmsumsusuaasgiunumuiuresdeuuadiSe (Wu iinde 11nsgu McFarland
iwsesannsluilafines)

. m3dadouaznisiansadenag: aienuduiusfudimaneeesfidedelduazsndunsny
sruumsdadefiiuszavsnin fafuasiafiosamneaunasamadeuiumunengdulsysn

o UUIMNTTAUMALAZUIUIYIA: aTvdeulikUlIdINIsdene U TusdmTuyanaaay AST
A0AAF AN UKLINNTEAUYIAUAZUIWINATIRUY (W CLSI, EUCAST) wazinnunisusuuse

WUIMAN LB E 1A LA

Ty aduiUszinumaridmsuunazidmung sesdjuifnisazainnsausuusauwuimienisuddiinig

a £ ' [y LY A W A o I o LY a ¢ A a ada
LVI@Uﬂl@E)EJ"IQiﬂﬂ LLﬁSi‘U‘UiSﬂ‘U’NuVﬁWEﬂﬂiV}QWL‘Uuﬁ']‘ﬁi’Uﬂ']iﬁﬁ’]‘ﬂ’JLﬂiWSMLLUﬂVILiEJVIQJF’]mﬂ"IWQQLL@%

AsauAqu saudensiiszduaznisideds AMR udaunsa TWsansiuindemivuaanisdmsuaiy

[
[y a [

Uaenfemealanmuazaunsalavduegiun1sussiiuainude e dauuafiiseninnis
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2.2 FmsnedauaulIvaasiasdugatn (AST)

2.2.1 103z udmIunIsnagau AST: dn15UINIATFIUTEAUBIATOUIUIYIA (CLSI, EUCAST) unld

1 1% o a a A a
amqgnmaﬂumsmLuumimaau AST 11JLLUﬂ‘VILiEJ‘V‘!ﬂ°U‘UG’I

@enunsguuan: deaulainviesuiRnsasuiRnuwuimisvesanifuuinsgiunienatdniag
%oeUjURN15 (Clinical and Laboratory Standards Institute: CLSI) #Somenssun1sglsuinemie
msmaa‘ummhmaﬂLﬂ?iyaﬁiaméhuﬁ;a%w (European Committee on Antimicrobial Susceptibility
Testing: EUCAST) 1Jundn anuasinauedudsddry

W auuameiiviuade: asvaeuliuuleinvesdfuAnsarunsadifaenasatudigaves
1RsgILAEeN (W CLSI M100, uwuavng EUCAST) deenatfeadasiunisasinsaudn nadu
auBnvesan1tu wsenmsamlnaadulsznduledegiaduninis
Watunaun1sUfiiRuuasgiu (Standard Operating Procedures: SOPs): @313 SOPs i
fswazduadmiuduneunismaaou AST sianun TnsdrsdauazfoRnunnsgiuiidenatn
FA1U SOPs WAfimIATUARINNAILTBINIFUIUNTNAGDY Suusnedendoduduluauis
nsiuana

fAnausuyaanaianun: Fliinstineusufinseurquuassaidounynansos fiRnsiman
fivhnsnaaeu AST amannsgIuilidenuas SOPs vesiosufdinis anaaeuliuuladndinng
Usziliuanuannsadulszdn

nunIuuazUFuUTe SOPs lluusesn: ogrstiosdasass Tinumu SOPs manadeu AST wo4
wosUURNsAUINMIg It gaTiidon uarUSuUmum Ty Tufinnnsiudsuutas
v

Wrsaun1susziiunmnIwaIeuan (External Quality Assessment: EQA): awgiJeuly
TUsunsu EQA MUssiiiumsuiRmuiuanis CLSI wie EUCAST lagiany tiefnnuusednsnim
LAy sEURTiFeIUTuUTe

nsnsadeunely: Audunimsessungludulszinfionvaeuiduneunismaaey AST

ALHUN13MIN SOPs muualilazannsgiuiiden

2.2.2 n5USUMBUAMUTUT UVD Y D UAT IS B UAUAINTUNISNAGBU AST: AT UTUVDITD

a v

wuaBeitudulasunsuuiisuagnegniaenieiAiasinAMuuILiLYadEsazae (densitometer)

oy v = W
maqﬂnsmwﬂmﬂﬂmnu

INYLATBIIAAMNNUILUVBIEITAzATe: awuluATaITRmunLILLLYRETaza1eTlaSU
N1saaULIBy (WY McFarland turbidimeter) #3938UUdnlWliANTBUWINETUNSUT VLRI

WalSUAY
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a1 SOPs mawSsuidaEudu: Waun SOPs fileasndendmiunneieudewuaiiGeGus
dmsunmsmadeu AST lasssyuinsgu McFarland WhinednsudouuafiGeusassinnionds
9g13%nIaU

fAnausuyaannaifsatunsuiuifieudeudu: SrlilinsfinousuogasBeaunynainsvomn
AefunslinuuagmsaouifisuiniesinmnumnuluesasazaIeg1gnaes LazNITUILNS
wiEueEudy

seuliuiIseinAuvuIwtyvasarsazaedulssdn: dudunsnunisansaouliie
esesinnrumuuiuresasazanetulszdnuduuzihesian wasiutufinnsaouiiiey
Tieuvaungnaufivangan: ssyihewunzneuiigndes (u dundeusiaainde the)
dmFumsisutioBud

ATIFIUAMNNUIMU UV Y BITUAN: dmSUITNTUULLILEIn USsuWisuauguvecte

'
a

SuAuAUNINIgIN McFarland mgasainielauasnvunzay dmsussuudnluda Tiuguani

o o

AUgveNand TUNINTIRERUAMAN

v =R

= d 2 v 2 o = a & A v oo ) [ a
UUNNNIILAIYULVBLIUNU: LﬂUUUV]ﬂﬂ’]iL@ﬁEJ@JLSUQLill@ua’]WTULLmﬁgﬁ@ﬂaﬂﬂqiﬂﬂﬁ@U AST %

ANLHUNIT

2.2.3 Msiviuayae: YeeujdrusinaseuldsunisiuualidmiuuuaiiBeudasngy

17 '
v v 1 IS

INANGNI9U: IAINGRTIIUYTingadiveuasilisrvgaiulsaiade @ndulule) e
o aq
NUUAYAIULTIUL

WA1sUrszUIRInen luui: ienyagnlaeBamnugliuunisiesufisuglunun wazeujdue

'
=

nlfueegalunissnuimsineniinnnuuafiteusazngulugiiniaiy

a wva [ a

UJURAINLUINITEAUBIARAZUIUIYIA: 91989AMUL11909 CLSI 158 EUCAST wigafiuen

ad

UfFugnassuegluyanageuninuazyanaaauiilindmiuLuafieudaziln
WINTAUUNEWNNIVBINTAARD: Yne1819deUTUINEaNaUAIWILIYRINITAARE (WY We
wentaanmaiulaanzenasedddynenuandrsainteusnlainiden)

° ' o a ° l Iy ) N N a
IuunnguuuAEe: MyuanquuuAnieRdalay (Wu LUANTELATUUINTUNTINAY LUATILSY
WNIUAUFUWY Enterobacte wuailiseunsuauililduinia weuuelsu) Jeasziinismnuaynen

UfTugiane

v A

saueUTrusnanuazenasu: MvuagaeUiiuzranisznegeudulszd wazeujiue

lEsuNIEnaaeUAINanIUNTsAINIAdTnES UL UUNTABEN

v o= ) aa a o Y o Y] a a ' ! | ) =
'Uu‘iﬂﬂ‘l!ﬂﬂ']: Uuwﬂﬁmmﬂgﬂnuzw ﬂqﬁu@ljﬁqﬁﬁ‘ULL‘UﬂmLiULL@aSﬂQNQBWQ%WLQUIU@JN@

ot URn1suazsEUU LIMS
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2.2.4 msnunugaguoug: mndinsnmuald yaerufiusinagevazliiufsuudasegianniie

atkuly waazlasunisnuniuldudsean (egnstiasUazase) naznindwdu azlinisusuilagunine

AAMNANWUZNITADYULANI

nsUsEgamunaulszad: fuuamsUssralssad (Fetesniniumndniu) veanduriniey
ilenumuneUfiue

Anmudayanisnasnluiiuii: Jinseiteyaniseany AST vesosjiRinmadulssduiiosy
wultunsresUiTusdmiuuuaiiGeutazngy
nunudayanisidsedesEAurAuasuIuIvIf: AnnusenulazkuIn1nsidiseds AMR
FEAUVIAMAT UL

NosanefFausl: Ussiiumnuddymseddnuasdneniwlumsmseidugadndlssunis
audAlnd i lugaen

srudnuaiznishesriindulg: Ufugneutefnnunalnuieodnuuenisiesiiindulsl
lglang

Fuinnsufle: Suiinnisufluionuaiiviifugaeiufdureredaau samfanguaseanis
WasuwaswagTuidiunis ?famimimﬁzmusdaamzﬂ'wﬁlﬂé’mﬂmﬂsﬁLﬁ'm%’aqﬁgwm GH
YSuussaileneslfiAnisuagseuu LIMS

YOAMUAALAUINUNNE: suamfmﬁmLﬁumﬂLLWWETQ’L%EJ’J%W@G’TWIW@@L%LLazLmethu?{uq

NenfuANUMINzaLLazANUE Ay InaTinvaIyne U iy

2.2.5 350158 1UNANSNAGDUA2835NILR188: AN1STIYSTUUaATULR (N1SULD N159TIUNE SIUU

]
a

v
WLYe
U

2919)) Tunsaiunisuazuuananisnagau AST a183an5EaTeen

amulussuudalufAdmiunmamasoudaeisnszaisen: fndouasfndaszuusnluiffanis
n3UITo mi'a"]mmmLé’uci’m@uzjﬂawuamaﬁuéyh waznsulanamungfinausunsalidamin
(sTUUdevey)

ATIVFIUANUNADIVDITLUY: MTIAABUANUNABIVRITEUUSRludRRtasBuniuIBn1suuY
LULWIALAYINATE I AST Thden (CLSI wie EUCAST) reuldiuduuszd
Anousuyamnaiigafuszuudnlulia: Sliinsinevsufinseurquunyaainsiemuaieiu
N5k M3U385NYY UAEN1IAIVANANANYBITEUUSHLWITR

UjURmusuuzihvasndn: UiTRauduuzivesinanogianisndaietunisldausyuy
NIAUANAMAMN Lagn15U15I5NYN

suduntsmutunsunisaauauaanin: sidunsaseumuauaunwlasliideoniunmu

Usedn e liiilalumnugndesuaranuieiavesssuudnluls
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wiutuiinszuu: nutuiinseazidenineatunisyinueesssuy mstissng msdeuiieu way
HANIATUALAATN
VUNBUAITDWVURNUWIES: TnviTunoun sUJURMuLUTLILIIaNYaRwielfdudeyadises

Tunsainszuvduman

2.2.6 F3M159UNANIIVIAGRU MIC: dinsldssuudalud@ (MMsUuNwe n1seuna szuudedvisy) Tu

Asattiunsuazwlana MIC

amuluszuudaluifdmiunianagey MIC: Sndouazfndsszuudnluifdmiunsrimune
MIC aufisn1suadio nsguma (tu Taglivdnmsiaauuomadouas) uaznisudananiu
npfindlusunsuliaaemii

ATIVFIUAUYNABIVIITEUU: MTIAABUANYNABIVDITEUU MIC SnluslagaziBeniuisnis
LUUMLUWIANAZANASIL AST den (CLSI 1138 EUCAST) reuldamuidulsedn
finousuyaanaifigafuszuudnluta: Slifinsinevsufinseunquunynainsiemumielty
sl N15U1593NY1 KAENNSATUANANAINYBITEUUSALUITR

UjtRmuduuzihvasndn: UjTRamduuzivesinanogianssadafeiunisldausyuy
NIAUANANAIN kazn15Un5asnY)

sudunisnuduneunisaruauamnm: dduntsaaoumuaugunlaeldidemuauiy
Uszd wieliiulalumnugniosiazmnnindefiovesszuusnlusia

Wududinszuu: HutufinssaziBeaieiunsiauesssuy mthssinm msaeuliiou uas
HANTAUANANAIN

TUADUAITOIUUULLULIA: %’@ﬁwsﬂgumaumiﬂﬁﬂ’ﬁmmwuLLuuuaaﬁﬁﬂLﬂuﬁm%’umﬁﬁmuﬂm

MIC iiieldiludeyadrsos

2.2.7 1103531 UNITWUaRANITNATIUATTAIUNTLAIBET: AN1TUINIATFIUTEAUBIAYTD

UNUIYIR (WU CLSI, EUCAST) unldlunisudananisnadau AST a283537unseanaen (LaunIu

AUINA19VRNEUEY) Tn1sirdeyanuiulsedrgaunaisun

Tdnr31ensudanagnga: asivaeuliidlalvesdjusinisldinasinisulana (A1gadnveasdu
HuAUINawedues) atudgaimeunsiaeunsgiuiiien (CLSI wie EUCAST)
suA19adnlilussuu LIMS: mnldsyuu LIMS astaaeulviuidlatndraadadinsunisudana
Jagtulasunisaslusunsulisgagniadussuudmiunisudanadnlulb

= d' o U g va =9 I = ' & a Y
Hnausuyaansiiganunisulana: IalniinsineustegaziduaunyaaInsyiamuaiediung

Wnnaeinisulanaluldegnegndes 3uismsinvunaduruaugnaavesdudsegausiug
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UsuugeAngaaadudsedn: MnunnszuIun1snsiaaeun1susulsemseagadaves CLSI w3e
EUCAST 18utsedn (ag1eviosdazats) LLawﬁLﬁumiﬂ%’wqqmfiﬂﬁui?umaumiLLUamaﬁuaa
WosUURANIHarIEUU LIMS

Tuiinjuvasmssangade: iutufinjuvesmssagadailinulas Fuididunis

W9 EQA: lUsunsy EQA sinagusiliunnugnaesainisiuananisnagey AST

2.2.8 1nsgudmsumsulananIsnagau MIC: In15U1NIATFIUTEAVBIAUITOUIUNIBIA (Wu CLSI,

EUCAST) inldwmsuismsivuasl MIC finsirdayanuiudiedigaaniansan

Tnausinisudanaaga: asiaaeulinulainiesufufinisléinasinisudana (Fgadn MIC) atu
danfinounslaimsgudiden (CLSI wie EUCAST)

59uAARnlIluszuy LIMS: mnldseuu LIMS asiaasulvuuladndngasia MIC Jagduldsunis
Flusunsuliosgniedussuudmiumsutanadalulii

fAinsusuyaanaisaiunsulana: Faliiimfineusuedisazideaunyaansiimuaifisatunms
Wnnaeiniswlanadmsua MIC Iuldeeegndies

UsudgeAngaanduszdn: AvunnszuiunisnsRaeunsusuussmiseaigada MIC ¥es CLSI
v30 EUCAST 1Hutszsh (egetioslazass) wagdidunsuiuusavanilutuneunisuvananas
WoslURn1suazsEUU LIMS

Tuiinfuvasmssananda: \iuduiinguresmssagadaiildauias fuiidiuns

W92 EQA: TUsunsu EQA finazusziiumnugneiesuainsuuanan1snagay AST SIufaNanTs

negay MIC

momsmlunsauduneuarognsuiutunivdmiuunazsuuesdsnmmegou AST WiesUfuRnnsas

aunsnsulseiunsaswmantsnaaeuauhivesteroufugainiigndes Wnteds uasiaud1gy

a 4 1 %

o

&

mepdin TneufuRnuunsgiussivsAiniouwiuanduiivensu
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2.3 1A399H0N9RYIIMEN

2.3.1 Mssuunaudnuusnendine (Msduduvionsiuvieiaveduiosn): fnsaudunis
SuunaudnuuzssyiineveuaiiGeresuinndt 30% vesuuaiiGerasiiuenld
o ai199annuaansalunisngiadnsziszaulaana:
o WuiivasufiAniseny@ainerlaanng: fvuaiuiiomenigluios foansdmsy

NuUANeNTIINYLNeanANUEswwaINsUuUeu funidadsillaukendmsuain DNA

¢ a v 6

N15R5E3 PCR WagnTIATIZvNansiug PCR

¥
=

o aUnsalany¥viveniandu: dndegunsainidndu laun:

)

= STUUANANSANIARDN: YAFNALUULLUUIATI BWNUANADALUIAANNTUNISENA

]

DNA/RNA #1iUszdnSam
= 1A3a9RIUANAMUYIUNTeNanlEwasLuaLsH (Polymerase Chain Reaction:

PCR Thermocycler): 1389 PCR LUUNIAS§IUMIak Uz ealng Yuetiusesiu

Y

ASAATIZNNADINTT

a

- gUnsalBianinsinida: yadidnlnslnddawanazunasaelidmivnaniua

nansug PCR

= 52UUTUANATNRE (Gel Documentation System): @%SUS1EAMNLALIATIZA
Radlanns s aa

- Uwandausiansas (Pipettes with Filter Tips): etasiunsiuiousyning
%gumaumqaz@ﬁwm

4 1 [

W/ guidnddlagianig: dmsuiivansiaiinendiineuasnsadindsniadie

Y

-
eSe

Wan

A v -'-N'

ay Yo Aa = d' Y
o uﬂaqﬂiﬂlﬂiUﬂqﬁﬂﬂausuiE]ﬂ@Uﬁll‘U‘ﬂa']ﬂiﬂﬂi@ﬂ%i@ﬁUU‘ﬂaqﬂimZJ?I'J']NLGUEJ'JGUWZQWTU

Y
a a

wataen@iane s3ufansana DNA, PCR uawliadianinsinsga
o WAILINTZUIUNMINTIIATIRNTINAYNS:
@ o w o w & & o ) ¢o o a & & < >
o AnArRUANUFIAYVaITaRREILENlA: MvuanasidnTunITdenieneeuenla
LRYIINNTIMUNAMAN BUENIBYTIINGT T98713TTNN:
aq e o w v o w °o o & A& as -
= g1ufPrusnlianudrAngesn: Iaaduaiudidyveateninedes1ufiiugi

I = v
Wunaaanannig

9
Y 1

@ = Sa a & A & o Y
- dnwaznshesMiaUnR: nvaaeueuansgULuuNsieeilinulaeily
= N1TEBUAAUNITITUIN: MTHianven¥Ing fiaud1Ayed19gaanisvin

ANUElaLaEAIUANNTIZUN
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- rduarudrdyvasnisieede duiluiuedideunssdavionalnnsiosnd
Judefinassaumavsessaugiinia

o denduilmunedifeades: Mvundmunedul osmioind ssunenisfinviviad
RMgrasiaznaseudnivLuaieuraznguidadifuauddey denasiansan
Mneusthgtuinfunalanisiesuayisnsfuiadnmeszunnine

o Wau1YAns29 PCR: 99NUUUY30YARTIa PCR Tiiiumsnsiaaeundinnld (saudayn
Insweduazanny PCR) dmiududmnevioinionsnonsiuiviafiden asaaeu
1ﬁLLﬁ1ﬁ]dwﬁﬂwsﬂ%’UU§ﬂLLami’;aaaummgﬂﬁawawmmwmdw*ﬁasmmmzau

o sufunmudureunsieudmiunssuunaudnuuseniinen:

o \Woulsedayamamizifssuazdoyassivlmana: advszuuifiodenlomanisvagou
AST W@aillulndiudeyamsiuunaudnuvaznisendTngrluaienas (Wu kussuy
LIMS)

o n1safa DNA AfiUszansam: dudunisnalusinaeanisadn DNA fifluszansam
dnfuidenesiiuenld

I

o M19¥ PCR wazmsdnsemiludszan: ysanns PCR uavwadidnivsliBadngiunau

Y

[ '
o [ A A

nsvihnulsgidmiuideniten

o MIIANswaznIsIAiudaya: Wawissuudmsunsdaiviasdanisteyanisdiuun
AANYUENNOUTITNY

o MIIAUANANAIN:

o sauianIuANluNsin PCR: saudamuauuinuazaulunisvi PCR ynasaielvidulaly

ANNYNADIVBIYANTIA
[+ 4 -3 J o v d L3 (Y
o MsU15esnegunsalildudsedn: Urgsineinazaeuiisugunsalszauluiananiy

a

ALULUIYRINE

[ ]
A

o astumsuuidou: suiiuesnisidunaiiedestunisiuidou DNA lukesfdins
2UIVINGT

. msveneveuwneseresiiudesly: Bududisuumiidatiuludinalnnnsiosmdnuie

WUATISEUNYHA LaTeRY | Y88YUAYBINITIHUNAMAN BN NOUTIINGINIUAILAINITA

[ Aa 1
wagnInensnet
3.3.2 Mamaauilaadlelndvesyadasn: wesuAnisaniunis (v3edslunteuen) Wuuszdn

(>100 Arag19sal) dmsunisuiainuianalalnnvsasnssiuiaula

«  MvuanagnsnIsanuiiaaglalng:
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o

nsdduiiandlelndnsluesuffnis: mnviwensidesiuas Tidndamiasnum
duianalelndmeluiesujiinig Fedesdinisasudnnuinnluunaniesy Next-
Generation Sequencing (NGS) uaglassairsfiugiudrudansauna sudsyaainsd
lpsumstineusueenegs

usnsmanduiianalelndnneuen: Saudefuglivinsmarduinedlelndnigueni
Wedels duinidunumaGusuiidundy davihdennasidanuifeaiunasiousieeis

N13de spegnaIniunNT JUkuUteya wazeliine

AMVAUANUNFINSUNITUIAIUTIRELa INa:

o

o ]

INAINUANNFIAYAIUANMNFIAY: AMUUANUINTALRUEINTUNISEDNW oA DL NDYN
o W a = L2 d" =
nsmanuiimdlelng fee1asiuda:
= nalnnisheenlud: mavuihadlelvaveadenuaninishesieenufiiugluivie
enfdunaudenanting
= WANTENUARENS1TAIEYE: Yatulunwenelsaneeniinisunsnszegevs el
AIUTULTS
& 4 4 v Y o v a = ¢ o =
= Wofllfendasiun1sszunn: nsmarnuilindlelnanedluy (Whole-genome
. I ! 1 a o U a
sequencing: WGS) iAauAag MBS UN1saouaiunITssuInlngasBunwasnig
AARNULAEINUN
= NSWAILILAZATIVEDIUANGNADIYBITS: marduiapdlelvdveaiiauidiy
LlansIvERUAIINgNABIvRINANITNAdRU AST Weillulnduasduungusosni
szylag PCR
s AIUSINADTLAUBIN/UNUNBR: WNTuluANUNeedlunIsaIRuUTIAa e e
AelAlASINNSITYTINAY
Y ' a & o FY A a L X A & o '
n1sguddegeidudunu: asaeulvilaininsidenidonseiiludiunuainuias

#1199 @nunn1agienans wazyisauanaeiy e lassunineluiniig

NAIUINTLUIUNTTNUSIMSUNISUIAIaUTAA e lna:

o

N15LA38U DNA AMATNE: gudun1saulusianeai wdwnsadmsunIsmsen DNA
AN MG nSUNIAmUIIAGLalng
a = a va a P ~ v o PRy

n1smsenlausis: yuaniuluslaasanismisulausn3muisaund adiiuledu
wasnasunsINaIRUTIRAL e TIEEN

ANSAARIULAZNITIANITABEN: A5195EUUAINSUNIITAARIUAI88197delUNNARURIAS
Telnaneuensenniunisnigluiesufuisinig

ﬂ'lsd'naiauuazn'ﬁﬁ'ﬂLﬁuﬁaga: nsraaeuliuilainiinisanelounazdniutoyanism

[y

deuiiimdleneNnuasnfokazuseansnin
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o YAANUAWTARUIIFTAUINA:
o anudiBvgiudassumanieluiasfiAns: Wandamnuannsasudamsan
wangluiesUjuRnisdmiumsliasgideyadduiiandlolng sauds:
= n15UsenaudTuu (Genome Assembly): nsusenauasuilinalelnaauliduy
unitauysainiouvusng
- n13seyBuiasn (Resistance Gene Identification): nsliia3asiionsdaansan
wieiossyBunesfinsuuasiulu
= N153LATIENIGIITMUINITYIANUS (Phylogenetic Analysis): N13A11uA
Arwdiiusmeiugnasutesdodmiunsiuisdauagnsaeuaunssz i
o anuduilarutindaasauma: mnaudevgneluiesufofnisddida Tiada
ANUsIeRUNguvTean TuAUTIEsAUmA
o nsulanauazn1sieaudeya:
o ysunsteyadrsuilindlalnatudayaldesilulnd: suumansmaduiiailelnau
Foyansnaaeu AST @eillulnd ieliidlanuiunuetnanseungy
o Waunalnnsmenuna: adanalnfidaudmiunisnenulazineunsiansmadiul
Ipatelng
. msdamRunuuazaudsdu: Santunudmsvansiedildlunsmaduiandlelnd Arwins

mnlglvusnisateuen) mMstisssnwaunsal uagnisiineusuyaaing dsialenalunisvenu

1%
P

LazAUIBINeATUALUAINTTULWEN

Aren1saselinanuaunsalunisiuunAudnvastendIneLasnImaruiinilelndegiaduy
v a va a IS = ! (% a v

s2UU MU fuRnisanunsaiiudannuannsalunsddiusinlunisidise s AMR 119338 uagnis

UWNINUIRTLANSITMAYLADE N MTFHAUMENTILUNAMENYMENenTIELUUadl uazdey

ysansnsmasuiindlelndnuaiduanuddglnagnswaznineinsifiegtiodusuvnaiujuale

934
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3 N15IAN1TYRYALAT IHANIYINN

3.1 MIIANTTANITINN

3.1.1 NMTITYUALNTAANINAIBENNS: NMITEYULASNISANANATREIuAaEsIensTIdgrasURAnnslng

T¥szuuusmsinnisdayaiasujjianis (Laboratory Information Management System) %#32013

1WsvaLne (bar-coding) wiawmalulagndisuiAaela

e LABNSTUUANAIY:

o

szuuUIMmsiamstayaesufjidnis (LIMS): szuuvendwifinseunaudseenuuuan
diofansuazinausiogng foya wardunounisvhauluesfiRms LIMS Sauauds
Avarnuanedmiunsameidoudaegs nsianiu nMsdanisnisdaiu nsauay
AN LATNITINEIY

STUUI99aNYS (Bar-coding System): %wﬁﬁ’sﬁaLwiﬂﬁhjéz?ﬂﬁ’uamgjuunwuwﬁsa}
fheghs sawtavadannsoaunuldluduneusiieg vesnszuiumsluiesjiinsile
AARLMLIL9989R20819 MInaaeuiisdunig waznadws danazviausuiu
Futoyansealsnda

waluladiidisuidedld: d1599maluladdug wu win RFID (Radio-Frequency

Y]

Identification) #3afiseunligniuduy NweulesiuseuuRnnINATIR

° a v
. u’l’iz‘UUVILaaﬂ&Iﬂﬂl:

o

N15AIAMAZNITATNUARTITEUY: AARNILATAINUAAITEUUTILEDNAINAIINABINITUAY

TUNDUNITVINNURNIZVDM 01U UANS Fesrudanisnvuailannisamzileudied

a

UNUELY wagnns1dmeasnisinay

v
o A s

NN53AYRFITALIT: FnTaa1sadsNI T WU ATesannUUIslAn SRaRuNaan (Mnly
ASWNSTEWYIN) 38LAS8981U RFID
N1SYIUINITTANAWS: YsanIsssuuinauiussuuaue) TuiesUfjUfing wu wwieade

NATILILAE LIMS (N5 VUSSP AMAILENAN99AA)

o WALITUABUNITUHURUNINTZIU (SOPs): @319 SOPs Niswavidendmiunisameidou

§19819 N15Anaa1N (@13) N1sinmululAazdunDUNITYINIUL (N1SSU NISNAEU NISTALAU NS

Mdn) waznsdeudeyaaslussuuiiben

o« HWnausuyAansisvian: dalviinisineusuiiaseuaquinyaaInsiesljURNsviavaaieiung

Tdnusyuufianuimegaidenagagnaeuazn1suuRn1u SOPs

¢ ATIAFIUNITNNNUYBITEUY: ATIIADUAIINYNFDIUALNTINUTBITEUUAANNAIaE 190 TY

UszdHIUNNI 590Ul ULAEN1TNTIABUAN N
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o msdsasdayauazanulasade: dduninsnisdsesteyanasarulasadeindawns wive
Undasrnuauysaiuagmnuduvesdoyan1sinnuiiege

o/ < o a a a v ! < o

o MINUMULAZUTUUTUUUYTEIT: NUNIUUTZTANDAINVDITZUUAAR UMDY TUTZYY Lagyn

<

nsUulssTnduieliinuseansamnsinaulasaugnieredteya

3.1.2 dndruvasainuandsiunds: dn1siiuasanuaiiBenwenlauinndn 75% luads
o ANRUANANNITAUAIIT: AIUUALNUNNTALDUFIUTUNITNAITUIIIAISAUNITW DL UATIS 8T
WENAIRALATN F991959UD:
U @

o WaRyIInUA: WANdANAUNTNUATISWETINUATILAAIN1TABADEIA U TN

o wolidaedudiwnu: LAuanswehsresMdusmunuieldlunsiuSeuiiey

N o W <

& a & & A A v ) ~ aa =

o WBIINNITAAWB/NI15T2UNANEIARY: LAUNNITHTILAITRINUNIANIIAATNYT NS
SPUIANENALY
k1 a ay P A A a < & N al A A = | )

o wavlanhiwilaulasvseRauni: 1NUaNSWoLUATISyvdaAvnenuIakinuly
dy a v I3 d’lj PR 2 [y Ay Ao ¥ o a oA <

o WaaNnlasan1sIdglanie: INuaNIWeningvesiulasaINsITenmasiiivegieiass
AULA?

o AARIVUABUNITNIUAINSUNITIAUNNIS: gimmimzmumilﬁum’siLﬁi’f'lﬁueﬂ"umaumiﬁwmu

UsgdhluioslURnmmainmsseysiiauaznisnaaey AST

[
[ ~

dv & da o A A Ao a o a ¢
o  YAATIWUNIALNUNLNYIND: mﬁ?ﬂﬁ@UsLMLLquQ’NNQLLGULLGUQQQJMQNW']WLﬂW (-80°C) Miaq‘ﬂﬂﬁmuag

1
a A

fundmnudmsunisviliuisuuwuds (lyophilization) iitesweuagl@iunisuigasnenagng
) o 2 & 4 Vi =3

wiangaudmSuUTInweinInn1salliineiua s

. Hnavsuynainsiiganuiunaunisiiuais: IaliinistneusuunyaainsiosuiRnisiieaiu
aa - v = v 2 & Aa o w 2w
Tnshgnaeslumsinssuuazdnnuieuuaiedmiumanuinuniuszezen?
a (Y < @ ! & Ao <) o A 1% [ ! 1<

o AAAINENTINITAUANIT: ATIERUARAIUYRNT N AUAITTuYsEI ekl Tuluniy

o ¢ A ° & o &
Lﬂ’ﬁ/ill’]ﬂ 75% USULNQUNNTDUUNDUNITNINIUYDINITNUNITAIUAINUINLUU

3.1.3 3n1siushwuuaiite: WeauuaiiGeniuenldazgniiuinenlaen1sutulie -80°C (cryobeads,
a o A o Yy v & o
NAWaT98, UNKNIVINLULUEY) 307N IRLAILUULILTINIYN SOPs NuuNLEy
o o o ac < W Y aa a ° o ad 2 o | ada
o WAIWT SOPs d1915U3Tn15tAUSnEI: @519 SOPs Ni15188LL8und1 NS UISN1SAUS N ILAAEITT
&
\den:
< [ 12 < [ td' ° = o [ =
o NISHUSNEIR28ANUTUIAN -80°C: 52uDLUSIAABAE NS UNISHS UNAITUIIUADY
wuAliSenlgansteaunsudeda (Wu ndwesea, DMSO), NSl cryobeads %#30n1S

wanaeslULNNIIIAT WY SEUSRTINITUILDAEN1IENITIALAY
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o

s AR aLuundude (Lyophilization): e5unsdunaunisinIguansuvILassLuaiilise

UMV IALAILUULTLD Lazn1sUantinkaznIsIaL AU NV AL U UL DS

Jndaianuazgunsaiidndu: asreaeuliudlainiivasn cryovials, cryobeads, ndlwases, UM

wiaduiue, gunsalvinliuianuuniuds (mndnfiunisaneluiesujUainig) wazdududadmgy

FaAuAvInzay

RAnausuyrainsiiganumadanisiiusne: daliiinisineusuegwaziBuaunynains

werujuRnmsiiefuduneunignsesdmsuisnsiiiusnuuiazds lnadunalinlaendiouaznis

Anaaniignaes

ANIUNIAIVANAMAWEINTUNISIAUINEN: S2NINTNTAIVANALAINEDATITEOUAIUTTIN

& dg o v, 4 A &
sUaﬂfUaWLﬂUiﬂH’fb (Lu ﬂ’l‘iﬂ@ﬂﬁiav}Lm_lm’.l'iLUuizEJz)

Ur3ednengunsal: U13esnwuaznsiadeulszdnsamuesduiulgamaiaievuazaunsalin

T usudadulszan

3.1.4 s1gn1sWeiiiuanis: finsinulydsedewefinuatdsktussuunsuimasiliedoldnay

uaNY

o 1ABNITUUUYIITIUVBLUUABNNILADS:

o

LIMS wiauluganisiiuaas: Mdluganisiivanisues LIMS mindl Fegagliaiunse
= & A [ o 1 a v

weulgaweiNuaisivteyadiograsile

YaudwrIsgudayalaniz: AndassuugIuteyaaniy (W Access, SvUUnily SQL) ¥
2ONLULINLALIRMZEMTUNTIANTAGITD

gauduIsaIata (drusuiesuufnisvunadn): dmsuiesuRnisauiman
aunsaldaUsainndlaseasned (W Excel) N5oun1snsI9a8UAUYNABIYRITRYALAY

9 = a 1% l o v ¥ = < ] o w

n1sdnssideuiimunzauls wilaenildudigiudeyadsiinnnuudunsnind iy

ARALANTUILIA LYY

IS = v = ]

AMvuaNanUydsede: fvuadeyadiAyfinstuiindmsu@eniiuasusazsnenis wu:

o

o

@)

v
v [

L = =1 |9t: a/ 4{‘ U L} 1 a
Aaszyanligaiu: wewleadu ID Fsg1ady
vilavaauuaiiite: N13szyilnveteignies
undsuvaInIsuenge: fUie dnd 81T Awndeu a8

v 4 X

Junenie:

Tslwaanuladesdugadn (agu): Teyannusmumunddsy
F3N1SAUTNEN: NISAUTNBIPIEAUEUTANTONITVINIALIAILUUUY LT
FnUInInLAU: Mmmaﬁuﬁw&ﬁq YU NADI AU

o dl <

Junuas:

1 Y A
nugLaYIe (a13):
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o vanuws/doyaliuLF:

) 4

Gf’]Lﬁﬂﬂﬁiﬂﬂﬂ%ﬂﬁlﬂﬂﬂﬂiﬂE]‘Ll‘lgfilﬂalja: ﬂ’mmﬁgumauﬁsﬁ’mLauﬁ’m%’umiﬂau%’ayjaﬁgﬂmaaLLaz
Tunanaslussuudyisedenidendelafmudiinisfuanside

USuusadgdisedelivszdn: anaaeuliudleindydnedeldiunmsuiuusailelainuiing
i Fondu vierhinide

sufiumsiledFunsdumuaznaBeniu: ssuumsounywlidunuasdenfudoldedishemne
ananaisng (wu sile Welidaudumiu Sufluen wnasiiu)
nsdnsasdayauazadnulasndie: anliuuinsnisdsesloyauazanuiaendedulszindmsu
syuudydsnede

nMsasavdeullulsedn: anllunisesiageundaivasaiisuiulndsnetedidnnselindidusyey

welvisiulaluanugndes

3.1.5 sgpgIaIn1siiuaswanuadite: WauuaiiBefivenldazgn/azgniiuandasmasainnsuena

Wuanuiundn 5 9

AuaulaurenIsnusnen: MMruauleuIedInsUTZe2Ia1N15AUNNITTURIE NS U DA AL

Uszunn (WY WeRae1aiunngeues 5 U Wea1nn1sseuin 10 U =1a)

anfiunisszuufnniuszeziaainisiiuanis: sauilaniufiaslussuutndsededeliiofnny
SEULNAINIINUOITVONTOUAALIIBNNT

dy a < [ [J [ a v & A= [
NUNIUY NN UAITIUUUTZRN: ANUUNITAIUNTTUIUAITNUNIUADALANT UL BNLAUNNISLUY
szuy WossyWoniiuszeznainisiiusneiidvuawazausafiansaniidnls (muduneunis
ANAATILNZEL)

[ |

Thwmawadmsunisinusnelussezend: dmsudeniianuddgrenisidenioasisaau iy

o

ey Wilimewasazduiinanudndulumsfuinwiiussesnainisifiuinvinnsgu

o (% v & 4 [ ! v = ! a °
Snwanudasadelunisdaiuszesena: asraaeulrudladnaniensdninu (Wu gaumgil -80°C
i =i o [ & Ao DR 4 [ ! Yo LY o SANa
A Myvsesnvienihliuisuuwinlsegianangay) lasunisguasnuiieaiuddinly

& A
ITYTYNMIVBDNADNLAUNTIT

Aensaiunisaunagnsivani vesljufinisaunsaasiessuuiindannssdmiunisdanisian s

Fanmindan ielviiulalumsnsisaeudoundu Aunin wazanuniaudwsunmsidaulusuianlung

#3239 AMR 115338 wazlATINSSUAUANS1TEY
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3.2 M3InNTsUaya

3.2.1 sreudaya AMR 518UARBLAGNAT: KaNISNATRU AST azuaaslustsanumeldsuuuy "lase

81 (Susceptible)”, "M (Intermediate)”, "Aoe (Resistant)” wiouden1sulanadnuaznsiosn
(ESBL, MRSA =1a*1)

Avuaguuuunisseuiiidusnnsgiu: asvaeuliuilednsenu AST Mmualdein Tseen
(S), "nAe ()" wae "Aee1 (R)" Wunuianyradnsndnedwainaus UfiRnuaddaaaud
AMUALAENINIFIY AST 7kden (CLSI sa EUCAST)
ysansngmsidana: dingmisudanauilinieluszuuuimsdanisteyanesliminis (LIMS)
& ¥ d" 1 v 1 6 U 3 =) 1 < 1
MIONTLUIUNTTBNUAIEAULES LiTokUaAdusuaudnaaveedudmsonl MIC Lunuinmy
S, | 39 R lngdnludvsendnludnumgadadagdurewnsgiuinden
nsulanaanuvaznisnesndeillulnd:

o AdUNITNAFaUNIINTIIN: o snadeuldsillulndivunzauivensiamnalnmse
ANWUTNITADYANTY WU N15as1eulel Extended-Spectrum Beta-Lactamase
(ESBL), W@ ® Staphylococcus aureus A onotuNngau (Methicillin-Resistant
Staphylococcus aureus: MRSA), \Wo Enterococci fasauiulatisgu (Vancomycin-
Resistant Enterococci: VRE) vJudu

o  WauInszUIUNIsWUaNE: a519nTeuIunTusongndalaunely LIMS #3auwuiniens
sreudmsunisulananisnadeudeilulndvani

o saudenrmuasutgnisudana: asivaeuliuulainsienuildennuiitaauioadu
ANWULNITABYINATIINY (WU "AIINUDAS ESBL", "8udu MRSA") Toadnviaysa
A
gL UUNINTFIY

ANYALRULazANNsEEU: sanuuuTgnulreuLaziiilady Tuuudnusndaau sUukuun
aumnaura wazanidesidniianznienlidndu
ANUATIRana: avvdeulrwiladiniinisadsuardweusenulignanegeiuiied ieduay
ALEZAINIUNSALTUNITINIAATN V301515 UgUE 195N
AANNQNABILAZNIIATARERU: AdiunnsnisAIvAuaunmielidulaluaugndesvenans
NAEOU AST LazNTLUaNanauUNITIENU F940195IUTNNITATIVADUNASNGNAATT

a & a ¢ ] aa a ¢ I\ a s a d'
nsseeunsdilannseiing: Tnalnn1ssenundldnnsefng (Wu duwmesing LIMS, Biuad
Uaeniy) WisliulsednsnmiazananudssvostaranainlunisAnasn
v v 14 1% d' [ v L4
FalauanuzaINgnAn: vetalausluraIngnALigIiuamNtnluLazUseleviuedseny AMR

wagyin1sUuUsanuaud
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v v a

3.2.2 maivandsdaya: daya (Foyanieszuraingn, n1smagau AST a183531unsEa881, NS

Y

inuaA MIC, agudiainen “a<) azgninuanslugiudeyanauiunasiweiolduasiuade

u

[
L v

o dansgrudeyanauiunasdunans:

o LIMS wipnaruawnsalunisiiuanns: 1 LIMS Wuszuumdndmiunsiiunnsdoyad
Aadostanuavesiosufjifinng nufsteyausesns/fedeftae/dnd Fayana
JLUININYT), HaN1TNAdDU AST (ﬂ'wLé’umu@]uﬂﬂmwamqé’wfﬂ, A1 MIC, n1sulana
S/I/R) wardayasyaulaiana (MINTIIMNBY, Han1smanuiiedlotng)

o sruugrudayaaniz: win LIMS ddedrinlunisiivansteyanienisysainisteya
Uszinneingg Ifiansanfadsszuugiudogaianiy (Wu grudeyadsduius wy
PostgreSQL, MySQL) fiaunsadionlesiu LIMS waziadesiiodue Tureslfumnisla

. Awmusiladdoya: seyedoyaiisuduitmunifeufuanisdniudeuasuansvaaeuusiag
518115 FemsTaie:

o MFTEYRI0E1: ID Fregsiilaidniy, ID fihe/dnd (End), Tuiliiusoens, udsiiunves
ABEN

o MIIITYNUANGY: vllauazaneiug (G18n1553Y)

o doya AST: 3394 (Baunszannen, MIO), s1UfTusiinaaey, Wurgudnanwens
uda (i, A1 MIC (i), n1sudana S/V/R, Yuilnadeuuaresy

o \ndosmnenshosdeillulnd: nan1saIav ESBL, MRSA, VRE a9

o deyasziuluiana: Sufinsranu (Wu blaCTX-M, mecA), nanismaduindlelng
(Euiu, msdszne, TWslndgumoen, MLST types)

o dayamsszuininen: deyauszrniviessumine fiAadesiufiedna (1Wu o1y e
anuil vedtae vilndnd Usziame s UsyIinisiium)

o dayanisaruauamunm: Suiinnanismunuaunwiligdesiunsmaaey

. suflunsduteyasaluda: ysanmsieiesdlenazszuuluriesujifnstuguteyadiunataile
binnsaneleudeyadulUlnednluifuazandeiiananlunisdeudeyadenuies

o Wamnszurumstaudaya: dusuteyailiansduninllnesnlutd Iiuundunoui
Fauuazidumasgudmiunmsteudeyamenuies

o SuusziuaMuaNyIaluazANgNAavaItaya: AduNIINIUNYN1IATIVEUAIINYNABIVDY

v

Tayanarn1snsIvaeuaunmagluguteyaialidiulaluainugndswazanuaenad e
Joya
Y

o dvasdoyaluusedn: dulunsszuudrseddoyaniulunssuasdnludfnsounisdaivuen

anuiitedasiunisgaymevestoya
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anuUasafsvastayauaznisasuqunsidide: duduinnsmsinuianuasnseiiieundes
AuduLarALaNysaiveateyaiAunns aruqunsitidwesldauunuinuazainy
Sulinveu

ulvienisiiudnwdeya: Amuaulsvieiiofuszeznainisiiuansteyalssaneiisg lag
fiansandsdorimuanianguing anudeansluniside wasanuglunisdaiu
nsnsradeudeya: Aulunsnsnaoudeyaiiivanaduszesieliivlealuanuanysoiuay

ANUYNADY

3.2.3 n1sdedaya AMR ldamiqeszurninenlagianiz (913): daya AMR 59UTUVINNALYN

wuatunelaninuuNaanAdaInuYINNaINUNL852UInINeT B819BsUaa09ASq

d519n158 2a158aTAINI AN D: LSUNTERANTAUNUILTEUINTINGNT LA 829 DILA BVIIAIULTD
Taanusesnisteyaiardaimunlun1ssenu
Wawikvuteayanaanadasiu: Siudedumiiessuining e uaniuuuiinsgudmiu
1 1% 1 dy = a & Y A o [~ o [y ) a a [ ¥ a
nsuwdsludoya winvuilmssudaandeyandndudmiunisaidufanssunisilise i (6148
feflandayannanidude 8.2) avvgeuliuulaiuiiuuiianudnau denansusenauii uas
Tdude fsanldgunuutoyanily (Wu CSV, Excel, XML)
° o v e:' o - ' o Ny b a &
Amuaaadlunsdedaya: anawfefuaudlumsuiidudoya lnesivusmUazaninss n1s
wUstufunetu (Wu s1elasuianiosiufeudusuidenslsaridrna) maaﬁ’%ﬁwﬁuaq%
A0TUNNSAINIITEUINING AL HUINITEAUR
v 1 173 d' [ o a aa Ql' Ly o [ 1Y 1
afenalnnisaneleudeyanuasndie: Aiun1sisnsnvaendedmsunisdadeya wu:
o Wslnaeanisanelaulwanuasnne (Secure File Transfer Protocol: SFTP): 1uslnraa
a o o [y 1 & 1 a & @
Pasansdmsunisaneleulndrudumesiin
a ¥ o vy aa 9 v a & oA Y ' '
o Buadiia: nsliBwaninshsianulansaiieunlesteyaseninansds
o wasadeyaaniz: wesviauwiuivaendedwisaujifinisaunsadUivanteyaiioln
P82 UININGNEIUISODNDILA
ildmstadayauaznisdnguuuuidululnednlud®: mndululd ifaunaesudnseldileidu
LIMS wievinbinisfsdeyanisnduaingudeyauaznisdnguuuumuwivuuinnasiuliilululae
DALUIRA TIVLYIYNUUTLENS N INLALAATDRANAIALUNITVNITIUAIYAULD
Juusziuaunmvasdaya: neudilaya luadunisasiaasuamuninivelydulaluninugndes
IaYAIINANY IO
N15A3338UANNYNA VBT aY alaguIesTUInINe : advayulimilteszuinine

TolauauuziNgIiudeyailasu wazaienssuiumsunledymeamunindoya

84



o NISVUNIUMILUULAZNTEUIUNSTUYTEI: numuwiLUUTayaLaznszUIuNsaeteyaiv
whgszuinIenduszey elmiilaindinwmsamiuaudsinIsuarasnnasstunIsiasunlas

To9 Tutonmuan1siinseds

o 1BNE1T: IR nenansNfuLlkUUTayaTanasiu Aualunsds waznalnnisanelou

4
< v a wa o |

Aren1TdadulUNAUR199 veINsInn1steyawanll iesufuRnsaiunsasuuseiulaindeyaiidend
ai1auannisvaaeu AMR aggninluldegradiusedniamiiienisguas Ui n1siinseds uwazns
ANTAUNIIAUEISITEY NMTTIBURddEe n1siiuaIsiaTauaqy waznsuustudeyadunioe

a ' Y ] a Q) 3 o w [ v a & 1
izUWﬂ’J‘VIEJ’Ye)EJ’N‘VI‘lWI’NVIL‘U‘uax‘lﬁﬂﬁzﬂ’e)‘Uﬁ'Wﬂiy}ﬂ@ﬂi%‘UUﬂ’ﬁ%ﬂﬂWi“U@Hﬁ AMR U 9LEN TS
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4 nsUsEAuAMAIN

4.1 ans3

4.1.1 7511 SOPs NEMUNMIATIINIBRYT AMR wld: Tiseufjifnisu SOPs Nndanisaielassuu

Uimsinnisaan s ldinassukuaiite Usaiiuwazulana AMR dmsuisnisiaaaniaiunis

(3FUNTERLEI, NMsAMUAAT MIC, a8aiamMen 18 1)

o a¥1nsau QMs: U1 OMS Mdunisnisunld Feazszybauleuts nszUIUNT KATTURBUNTT

U URNUUeIialUin1g §991989910aIRT5IU WU ISO 15189 nT8UINTFIUAMNAINDUS I

= 1%
LNV

ax g X & ° aa & = o a va ° o
o 53q15ﬂ15ﬂ5?ﬂwaﬁaﬂaﬂq AMR 191un: '1/]']3']EJﬂ']ﬁ'lﬁﬂ']ﬁﬂﬂ%mﬂmiﬁuwaﬂﬂg‘U@ﬂ'ﬁﬁ"ﬁ/ﬁ‘Uﬂ'ﬁ

FYURUATITERAENITNAAEY AMR S48

o

o

W lulnd: 359unszaneen, n1siinuae MIC ('3%@@%1&1‘1451%%1@1,5& 35139979
Tuju, Etest), szUU AST dnluiia

ABN1TTLYRUATITEY: N1SNAADUNITUATMILAWLBY, TUUNITTEUSALULR, MALDI-TOF
MS

Wasluana: PCR dmsunisasiamidunesn, nsmaduilinalelng

o WAL SOPs NilTazden: dmSuudazisnsey 19asne SOPs NATEUARLYINAIUYDITUABUNIT

UURNU s

o

o

[y

IngUszasRkazvauwn: syyingusvasduaznisun SOP luldeesdnau

NENNIIVRIID: a%mwé’ﬂmiﬂmﬁmmﬂ’]am%ﬁlugmi@Ué’mﬂ

aunsaluasian: vhanenisgunsal ansedl onsideade uasTanaudesdisndutome
ufsaanifuaydoulunmsdaiiy

Tumpun1TUfiRu: auuzihiiastuneuidanuifuisnsdidunismaaey
TufszogAounTIATIL 58I aNTIATIEN Lagndansiinsedt lWnwidaaulay
nszu warinsanliunutehdununielrosunsudmiutuneuiidudon
n15AUANAAIAIN (Quality Control: QC): seydusey QC fidosfuAniu sauds
Uszlnnvassamuni madlunismaaey Lagnausinnsgouiy

n1suUaKa: a5UNEIIALLBEANYNUTLALIENNANEIMSUNITHUARANIINAGOY TIUD
AN9afn (@3 AST), Fane3sunisszy warmsuvanatiosvsnemsluiana §19dsd
1wz uTiAeades (CLSI, EUCAST, gilofuan)

FumaunTIIBI: 850187 5TUTIN N919ERY Ay TBIURAANS

nsuludlgun: suduuzilunsssyuasutladigminlufioafatusswindunouns
Ujumau
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o domrsszisduanuiaande: ssueneanBundunsunasdensss Tiduarnasnde
fiatestvunfidofiRnm
o $ede: Hadauvadeyaildlunisiaun SOP (Wu uuIenAsEIY Fllodnan 1550uNT3Y
MOINIFAIERS)
fmuagUuuusazawiiduninsgiu: TWduvuiiaenndostutazniwidanuuazlsidina
dusu SOPs viamua arvdeuliulaiyeannsannsodlauaz fifinaldie
fufiunisszuunIuAuenas: aisruudmiunmsianisenaisiemeresiesfifntg sade
SOPs sguUiAsTf:
o MIMVUATNEIATBNAITUAZNITAIUANTY: MuunfiseyTilidfunasRnnunisudly
dieluullaindnistiamequiiagtuindu
o nazurUMseYia: fvuadfulnveulunmsngaadeu eyl uaslians SOPs
o MsKANTIBuasNIsIfe: nsrvaeulinuladn sops Jagduaiuisadidaladiedimiu
yaansiieatesiomn (u seuuiansenarsdidnvsedind duuenansiinaunm)
o mamumuduuszs: fvuemanardmiumsnumu SoPs amumdusyey (8819
toeTazady) ieliuillaindinagniosuasiuarts
finousuyamnaiiafiu SOPs: Flvitinistinevsuegnsasdenuiynainsiommnieniu SOPs 1
Aendosiuauiuineuvewu arvaeulviudlaiyesnsdlatunouuasannsodniunsld
pehagnies tufinmstinausasienun
\Wutuiinnnsld sops: atfuayunsermusliypannstufiniaueslduitinm SoPs MAvades
FEINNIAEey (W Huduiingaauvselulfdmnu)
As29sUN1TLn SOPs WH: dufiunsamaaeunelulbulszduilensiaaeuin SOPs gnujda

muegNgNABdLayalaLe

4.1.2 NM3UTUU39 SOPs 1AEINUNIIATIANILENBEY AMR: TiasUfuRn1siissuuRnmuenansniguen

wazuFuuge SOPs viufinanasgulualdsuniswmeuns (< 1 Waw)

A31952UURnnNLENENSA18UBN:
o sryuvasdayandn: Mvuauvateyaand nsuinsgunluasNUSuUTaINNeTas
AUNITATIINLDABYT AMR SIUD:

= CLSI (Clinical and Laboratory Standards Institute): asinsSutayaduinm
ananeY1 wazduleddusuiumslmivasAndlunan (9w M100 d1nsu AST)

= EUCAST (European Committee on Antimicrobial Susceptibility Testing):

@ & & o ) [ [ d' 1 9
n579a@0 U UleMluUseand S UN1SOULARLUINIG MIUaguLlaInInnn ey

Uoiausuuglne
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o

o

= WHO (World Health Organization): RoR AU uaZLLINIVDS WHO 7

o

NetesiunisihseTawagnnsitdady AVR
= VUBIIUAISITUFILAVIA: AA1UTBYaN 8IAULLINIVT BT BlauBUY

SEAUVRMNYITDINUNITNAEDU AMR

a [

Rofndn: nunIudeyaduinnangnanssuusnlud® ynnsaluana wavaunsal

e

@b ed.

uq Magteadulsyd

'
a

- ATUNTIINIINEIAIERS: Aamudsaniddafienadaansenuieuuinisufon
firfianlunisnsamidionos AMR
MMUUAANTURAYIY: MUUAYAINTANIE (WU {IAn1sH1enMamvTeRmtire
waila) 1131’%%ﬁmaﬂumsaﬂmuLmdq%’a;ﬂamauaﬂmé’]ﬁa&JNLL%@SEJ’uLﬁam%’a:gaé’Umm
andun1sIsnsanau: 19350190199 Tun1sineiu:
- nsasavdauuleildulsedn: Mvuamsanardmiunisasivdeulivleiedi
\Dunanisves CLSI, EUCAST, WHO wazniasaussaurifidulsza
= nsadassudanaznIsudaAeu: alATTUANNNIEYILAENITHILABUNBILE
MneIRnswantl
- nTetgdvdwnaznnsussyu: WhsunesetieindnuasiiisiumsUssyaiile

ARRIUAUAINTIEEA

1% [ 1 <
o ﬁ’i"lﬁﬂ’i%‘U’Jun’]’iUi‘UUE\‘iaﬂ%ﬁ’mL’i’):

o

o ['$ % o cal o ] (% (%
NMMAUALNUNNTISAUNTINUNIU SOP: ﬂ']‘WLJ@LﬂmsVIVlsljﬂLﬁ]ua’]ﬂ'iUﬂ'ﬁ‘l/l“UVl’JULLﬁ%‘U'ﬁU‘UEQ

SOPs Wislafnuffinismeunsuinsgrusenuvislg

IAE1AUAMUFIAYVBINITUTUUTAIIAIU: 058N1UNTINTBUNATLAEITBINUAIYAGR

NietUROUNIINARRUNEAYD19ReslATUNITNAITNIUT
anliumstunsunIsnunduLazkile: dnszuiunisimvualisgsdivaziusednsam
dwsunisnumunesgilugl ssunsiaeuwdasidaniuluy SOPs Wifled s19nsudly e

ANUANTLNGREIYey (13110 uarveaydRdmiu SOPs fiusuUsudn

=

nvuatmngssezaidniuns: audifiasuiuuss SOPs Nlasunansenunielumnis

o Ly 1

weu (MIetesnindmiuteyaduinniidfn) dTuanmsneuwnsuinsg iy Fedesd

o

A a = [ A &
LLU?VH\‘]‘VILGUQEHLLﬁSlIﬂ’]i‘i]ﬂﬂ’]iVlLUUi%UU

e HBE15N159ULANDENNUSLANSAIN:

o

udayaansitiedas: eiln15duian SOPs uad Iideansmsilisuulategradaauly

fayaansveaUURnslasunansenununiIuNTUsTYY Ba Mseveneiagay

DU
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-

o Tinisinausungany SOPs NaUian: windnisildvundasiaidey Tdanisineusy
delwiladnupainsilanagaiunsaitunsununluualuufdnlaegregnaes Juiin
R RGITEH
o Utudinn158Uen SOPs: iutuiind SOP usaysemslasunisnumuuazsunaiiiola suds
wiNalun158Uen Wy wwanng CLSI Tn)
o v e v U 4 1
« a3rvdaun1sindayaduianluld: Tusendnanisasivaeunielu nsiaasuinyumaing

WeeUfjURn1sly SOPs NdUianag1egnsas
AIEN13UT QMS Nudeunsandau SOPs Nfnualiodefuasinisusuusadudszdrdmsunniuvenis

ATIVTBRARET AMR 1117 vipsUuRnisanunsasulseiuaunIMkazAI NI DR URINATNS SnYINTs

U URnuNnsgulifeItes waglldiusiuegdiuseaninmlunisihseTs AMR waznisguarUae
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4.2 N15ASIANYINBET AMR

4.2.1 \Wad1989dMTUNITAIVANAMATIN AST: Hiaeufuansldiedred mangaewugnusulidaiu

YUAVDIUUATISETINATAU AST LiNaNTIIHIUAMATNVDINITIATITILAZNAT VB WU IazAT

vsennATINaNlunITNagay AST

e LABNWBDNDIMNAUTEAY:

o UjURmukuImnsgIu: enwededeiuuzilasunsguidufiseusu wu CLS|

(13U Escherichia coli ATCC 25922, Staphylococcus aureus ATCC 25923,
Pseudomonas aeruginosa ATCC 27853, Enterococcus faecalis ATCC 29212) wag
EUCAST araaeuliuilaind eflidenmnzansurdnvosnuafiiouazeujdausd
noaeuluusziluiesujuRnisvesna

asauAguiavasluslngauiunu: Tudoddeiifiuuuuauluazaudunu
AeeUfTugA9g iU iilenTIeaeuUsEansanuesisnig AST vosnaluglesesy
anugunuiuanesiuldegeiusyansnm

fsaunalfdinasaunanun: mnfeslfiinisvesnumadeunuaiiGevainvatesin
nsaanuliuulaigiiidesadafinzandmiuusasngumdn (W wwafiSeunsiun

JUNTINAY LUATITELNTIAUTULYI Lauualsu 1a)

o MuunANUAlUNITNAGDU:

o

' v o ¢ ) ° - 4 v oa A a | v o ¢
ag1etaedUniazATe: MvuAnIT A Lienedeuled1adidenagslaudunviay
A3 winnegldfinmmeaeudiegsUagluduaniduiny Fasyiensisaeulsy@nsam
e 19siBL RV NTNTVBIAULAEANED e SYRIANTLATLaE R UN SlvR IR

g.ll A o a LY v ! ‘g‘/ v a a 1
NNATINANTUNITNAERU AST: lnevannisiad Adshdliendmizaululiasyaues

Y ! Y d' = 4 v A o U gj
GDEJEJ’NEUJU’JEWW]@E“IEJU AST %Qﬁ]gﬁl%ﬂWiﬂ?U@N@MﬂWWWUWﬁWﬂi‘Uﬂ'ﬁ‘VlﬂﬁEJU‘Lm‘]

o WAIW1 SOPs dusunisnagay QC: aietunounsUURuLInsgIu (Standard Operating

Procedures: SOPs) N1515188208Ad1%5UN1SINNTT NSIASUUWWDISUAY LAaLNISNAADULIDD19D4

@3 AST SOPs anilmisagvieudumeuilidmiuimeg1addae

o Shwdedfon: aiwaztindnusyuuii@eisladmiunmsdaiiuiasnsiiestesnsdaiioli

fulalupnuuIgvsuasaulidin jiRnuwuimsiivuzidmsudiviugulaznisdniu gy

WOLALTIN -80°C)

o VUNNLATASIVEBUNA QC:

o

¥
=1 4 <3

JUNNNISNAFDUNIUA: LNUTUTNNIIEALLDYAVDINITNAFOU QC VIUUA SIUDIIUN WD
Y a Ay v an ~ v & o O A A vo
91999WlY U Tueinaaey Wuuaudnawendudmse MIC N9y warymans

NYNNITNAFDY
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o MUUAYINNITEINTU: MnUAYMIUANNENsUladmMSUeUTiusuas We19dusias
yianuLWINsEylay CLSI, EUCAST visauviastoyailineitosdu

a

o wnunaudaya QC Wuuszan: ndeana QC (wu lunugill Levey-Jennings) ilensiaseu

Y
1%

walduuazssynadasuulamdennideuiionausd tgmuieaiuitng AST arsed
wsegUnInlvatnn
o dnfiumsudle: dvunduneuiidnnudmiunismsaaeuuazudlona QC 1aq fleguandaed
gausuld Sufinmsduiumsudlosion
. Tnouswyaanafeafutuney QC: nsvaeuliulatynansimuadivhmsvaaey AST 1H5u

NsRneUTHeg NazdEANEITUNMIIANITUALNTNAGRUINBE19BI8E19gNABY Wagnsiuana QC

4.2.2 NMSNAFIUANNTIUIYFINTU AST: #aeUURN15113IULaZHIUNITNATBUAMNTIUIYAIY
AST fidalassieaufjiin1ssnedesenineuszma agnetioslazuilsnss
o szyfl¥usnis PT/EQA fiwmanzan:

o  WeefURn15d198eszndnelszma: AuaAlLarsEYetUURn1T198esEnInelsEme
videesAnsfiiveidsaiiliuinslusunsy PT/EQA amzdmdu AST feg1aiu asAnsd
195unsgausuaINeIANTITNYT oMU ILUTUTEN

o MsanvauALazAMaigatas: denlusunsuiinseunquiitvesiiauuaiiFeuazen
UfTugimaaeuluviosufiinisvesnn ueamlusunsuiaonadesiuinsgiu AST finu
UfURA (CLSI %38 EUCAST)

o amzloululasanis PT/EQA:

o Ma3mUsEIl: asvaeuliwilaiviesljiinisamsidoululasinis PT/EQA au
AST A sndeseenaiaslaznilsnds madhiaulunanelasanisanunsalinisuss.di
UsyAvBnmvesviosufiRmsvesnaluisninatu

o UfUAmuAuuzivadliuInig: JJURmumLusinvedn PT/EQA ag1aseslnsy s
Aenffunisdanisesng duneunismeaaey Myuanaddeya waggUluun1sseny

o UUAreR10819 PT/EQA wiliaudiagegUae: andunisuasnaaeuiiegne PT/EQA lagld
SOPs ansiadl uazgUnsalideafufuiilidmiusednagthenuund itelilsnmiignaeaiedu
UszaninmveaeslUuanisvesn

o dawadnsedregniauazasaan: asvaeulikilainiinsduiinuanimegeuegegnieauay
ddlugadlvuins PT/EQA meluihmunnandisey

¢ MUNIUTIBU PT/EQA agaziden: Weldfusonu PT/EQA ud Tiuniunansujiaauy
yesasfiRnnsvesqaedissouneuidlefisuiures foRnnsduq uaznadwsiiaandy

o A5NRERUNAzLAlYAMNAANALARDU:

91



o sTyEWANaN: ynnadnsvesesfiRinsvesnaudeauulunnaadwsiinaviviesy
usnTadriaisensuls Widudunsnsaaevetisasidoaiiossyaivgvdnuesany
AaALAdeY Fsenaiiuadastunisnuyiu SOPs Fega QC MstineusuyAaIng AuAMYeS
asiail vseUsvansnmuesgunsal

o aflunisudly: Wamuazdudunsudleiivsnzanieutludymiissyuazdosiuns
fintudn Suiinduseunisamadoukaznisdiunisudluion

. utuiinnsdisunaznansUiReu PT/EQA: iutuiinnsameidou nadwsiids 1oy
PT/EQA 793U warnmssniunsudlalag fisdunis
« 14 PT/EQA iamsUfuussegsdaiilas: Tidoiausnuzuazdeyaidsdniildsuannisidisau

PT/EQA iieszyaniisiosuTuuseluiinis AST uayszuunanmlngsiuvewisauusinig
MensAndun1smNIAsNIsAIUANAMA A ToE 19 utuuds aufnisTiivedidmunzaudu

UszduaznsinsiuuaziunmaaeuauiIuyUsedntl viesljiinsvesnmazaninsasulseiuning

gnsies Anuetie wazvnengafeUselevunmdinvemanisvageuaulinosdugadn
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4.3 YAaINg

4.3.1 nsenausuilasiulunisnadaulyanasn AMR: UARINSEAIUANLAZUABINTNYINAITNAGEY

AST 1A5UNSHNBUSURANIZATUNISTNAFIURBAET AMR WAL/Y38 U153 3UNISHNBUSNUIUITIRDE9

Uenllanseiisaune AST (38n156199)

o Y & P 1% o & X Yo = & Y A =
ﬂqiiUﬂigﬂuﬁquﬂaqﬂiﬂﬁ‘VimﬂwLﬂEJ'JGU@\‘iﬂ‘Uﬂ'ﬁVlﬂa@UL%@ﬂ@Eﬂ AMR lﬂiUﬂqﬁﬂJﬂ@‘UiﬂJL‘U@QCﬂuwL‘W?J\‘I‘W@

[

Dudedhdnga GReisnarussqimaneil:

o

v

o 33YAMUABINITIUNITANBUIN: A1MUATDANUAIUNAITRNBUTANIZEIMTUUNUING 19T

(UARINIEAIUANTIEUAUYAAINTIINNITNAZOU AST) MIUAUTURATOUKA AN TUTOUYDINTT

NAFDUTIWINITANT

@ = & v A & =
o Wawlusunsumstineusutasiuiasaungu: lusunsudassiun:

@)

o

o

Nugruvasnshendiugadn: nalnnishosn seunive) arwddmienain
nannsvaIn1InagauAUlIiaeIiugatn (Antimicrobial Susceptibility Testing:
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