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The Increasing prevalence of antimicrobial resistance (AMR) poses a eritical threat to public
health, food safety, and sustainable food systems. Effective surveillance mechanisms are essential
to monitor AMR trends, inform risk mitigation strategies, and ensure the safety of food products.
Recognizing this urgency, the Department of Food Technalogy and Quality Control (DFTQC) has
been at the forefront of AMR surveillance in animal-based lood products since December 2021,

In 2022, DFTQC suceessfully conducted a pilot study on active AMR surveillance in ready-to-cat
meatl products produced in the Kathmandu valley, This study provided valuable insights into the
prevalence and patterns of AMR in foodbome pathogens, laying a strong foundation for future
surveillance efforts. Building on these findings, DFTQC is now extending its surveillance
initiatives to yoghurt, a widely consumed dairy product in Nepal,

To support the implementation of laboratory-based active AMR surveillance in yoghurt, the
Nations! Food and Feed Reference Laboratory (NFFRL) has developed a comprehensive protocol
titled Protocol for Active AMR Surveillance in Yoghurt. This document defines the objectives,
planning and preparation procedures, priority pathogens, laboratory analysis protocols,
surveillance framework, sampling methodology, date management, and reporting requirements, 1t
serves as a vital tool for ensuring systematic and effective AMR monitoring in yogurt.

| extend my sincere appreciation to the AMR Technical Working Group for the Food Sector (AMR
TW(-Food), the experts involved in drafting this protocol, the microbiology laboratory team, and
all contributors to thig important initiative. 1 am also grateful to the Fleming Fund Country Grant
for Nepal/FHI 360 for their support and technical assistance. as well as to the UK Department of
Health and Soclal Care for their invaluable contributions to the development of this protocol,

| am confident that this protocol will play a crucial rele in strengthening AMR surveillance in
yoghurt, ultimately enhancing food safety and public health protection,

LA

(M. Sanjeev Kumar Karn)
Direetor General

G.P.O. Box No, 21265, Babarmahal, Kathmandu
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Acronym

AMR Antimicrobial resistance
| ARALI “ Antmicrobial use
AST Antimicrobial susceptibility testing
BRA Baird Parker Agar
BEW Bufferad Peptone \Water
(BS Central Bureau of Statistics
cLs Clinical and Laboratory Standards Institute
CVL Central Veterinary Laboratory
DFTQC Department of FoodTechnology and Quality Control
E. coli Escherichia coli
ESEL Extended-spectrum beta-lactamase
ELICAST | European Committee on Antimicrobial Susceptibility Testing
FAQ Food and Agriculture Oraanization
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MRD Maximum recovery diluent
MRSA Methicillin-resistant Staphyflococcus aureus
ME5A Methicillin-sensitive Staphylococous aureus
TWG Techrical Working Group
WHO World Health Crganization
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Introduction

Antimicrobial resistance (AMR) presents a growing worldwide issue impacting human, animal, and plant well-
being, as well as food safety and ermironmental health. The escalation of resistance to antimiaobial agents
frequently employved in medical and veterinary practicesis evident across both human and animal healthcare on
a global scale. Active monitoring of AMR in zoonotic and commensal bacteria in processed food products from
animal originis part of AMR surveillance in food. Active surveillance of ready to eat dairy productsis often used
te generate representative estimates for monitoring the trends over time of resistances entering and moving
through the food chain. Ready-to-eat dairy products like yogurt are a potential source of antimicrobial-resistant
bacteria, posing a risk to consumers, The emergence and spread of AMR pathogens in yogurt have raised
concerns regarding food safety. To track the presence of AMR in yogurt and contraol sources of contamination,
active surveillance of AMR in yogurtis crucial,

The protocol for active AME surveillance inyogurt in the Kathmandu valley servesas a comprehensive framework
to assess the prevalence and patterns of AME in yoqurt The survelllance will also incdude collecting swabs from
yoourt packacing materials to trace the source of microbes, This will help understand how contamination occurs
and identify points where interventions can be made.,

The information gathered from this type of surveillance will be used to develop revise and implement strategies
to reduce contamination and improve the safety of these popular dairy products, 1t will alse help in creating
guidelines and policies for better hyaiene and production practices in the dairy industry. Additionally, it will
provide a bass for educating producers and consumers about the risks of food borne AMR and the importance
of preventive measures This comprehensive approach will ultimately contribute to the overall goal of reducing
the impact of AMR on public health.

Effective surveillance strategies are crucial for identifying emerging trends, assessing risks, and implementing
targeted interventions to prevent the dissemination of antimicrobial resistance through dairy products. This
pratocal aims to establish standardized procedures for systematic monitoring of AMR in ready-to-eat dairy
products, encompassing sampling, laboratory testing data analysis, and reporting mechanisms,

The active surveillance for foodborne AME risks in yogurt quided by this protocol |s designed to contribute to
strengthening government food sectors ability to implement AMR surveillance, The implementation of this
protocal and the AMR information generated will contribute to a One Health approach to AMR surveillance,

This protocol outlines the methodology for conducting active AMR surveillance of yogurt coupled with the
collection of swabs from yogurt packaging materials and Knowledge, Attitude, and Practice (KAF) studies
among dairy industry workers, By comprehensively assessing antimicrobial resistance levels in dairy products
and gaining insights into the awareness and adherence to food safety standards among industry personnel, this
protocol aims to inform targeted interventions and policy recommendations to enhance the safety and quality
of dairy products
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2. Objectives
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21 Generalobjective

The general objective of active AMR surveillance in yogurt is to comprehensively detect antimicobial-
resistant bacteria within yogurt, and establish and/ or strengthen active AMR surveillance system within
the manufactured food sector,

2.2 Specific objectives

= Toisolate the target bacterial pathogens (E celi Salmenella spp, Staphylecoccus aureus and
Enterococcus spp.) from vogurt

= ldentify possible sources of contamination, specifically 5, gureus, through swabs from padkaging
materials

= Toperform the antimicrobial susceptibility test on isolated pathogens and determine the
antibiogram for the bacternial isolates.

= Togenerate evidence-based recommendations for enhancing food safety measures, promoting
adherence to Good Manufacturing Practices (GMP), and preventing the spread of AMR in the dairy
manufacturing process

Justification for the need of active AMR surveillance in yogurt

» Yogurtisa commonly consumed dairy product that can potentially harbor antibicticresistant bacteria such
ask. coli, Salmonella species, Staphylocecoys aureus, and Enteracoccus species,

= While passive 8MR surveillance provides valuable data, active surveilllance allows for targeted sampling and
analysis to identify emerging AMR threatsinyogurt andits packaging.

= Active AMR surveillance in yogurtis essential due to limited data on resistance, helping to identify emerging
patterns, track resistant strains, and guide public health interventions through regular testing for pathogens
like E. cali Salmanella, 5. aureus, and Enterccoccus, along with their antimicrobial susceptibility profiles.

»  Staphylococcus aureus (produdng enterotaxing, can contaminate yogurt during production or handling and
packaging, as it is commonly found on food contact surfaces, Collecting swabs from packaging materials,
helps identify potential contamination sources This data can be used to implement improved hygiene
practices, sanitation protocols, waorker training, and packaging guidelines to minimize enterctoxigenic and
methicillin-resistant 5. aureus transmission risks in finished yogurt products.

» Routine monitoring of these potental sources of contamination, alongside the testing of yvogurt samples,
provides a comprehensive approach to ensuring the microbiological safety and quality of yogurtproducts

» LUse the findings from AMR surveillance inyogurt to inform the design and pricorities for future surveillance in
other animal based food products. This also supports a One Health approach by integrating AMR data from
the food sector with data from human, animal health, and ervironmental sectors, enhanang the overall
understanding of consumer risks associated with AME,

Collection of swabs from packaging material

AMRisagrowing concerninfoodsafety,particularly inready-to-eatproductslikeyogurt. Inarecent study conducted
by Asfaw et @l (2023) in Ethiopia, 29% of yogurt samples were found to be contaminated with AMR bacteria that
were highly resistant to ampicillin and amoxiallin (= 93%). In addition, packaging matenals, often overlooked,
can harbor AMR bacteria, leading to contamination. Recent studies have shown that 15% of yvogurt packaging
tested positive for AMR bacteria, especially those resistant to tetracycline and ampicillin. This underscores the
need for active surveillance, induding swabbing packaging containers, to identify contamination sources and
implement preventive measures. Such practices are essential for ensuring yogurt safety and supporting global
AMR reduction efforts,
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Research published in the Journal of Food Protection (2023) and a 2022 EFSA study highlight the importance of
monitoring packaging matenals in AMR surveillance. These studies reveal that packaging can harbor resistant
microbes from various sources, posing a direct risk to consumers if not properly managed. Swabbing these
materials helps detect and understand contamination pointsin the production chain, contributing to effective
AMR control strategies.

5. Planning and preparations before beginning AMR surveillance

Flgure. Planning and preparation steps to prepare both the laboratorles and the sample collection teams for
the AMR survelllance. This dlagram acts as a road map showingthe relevant sectlons of the protocol to support
each step.

: Design a sampling plan for active Prapare the protocol for
Diefive the target popuiation AME survallan cg In vogurt active AMR sunieillance
Define the surveillance area Prepare a sample collection form EEOOUENat oyt

media and rezgents and kits

_— Prepare & quid eline for Coordination meeting with
Defin s Uity e dany e sample collection and transpent concerned stakeholders
Define the target bacteria Prepare 3 sampling timet able
Finalize the list of antimicrobials _
for each bacter a for antimicrobial Orlentation to staff on sample
ausceptibility testing (&5T) collection, transportation and storage

6. Target food item for AMR surveillance

The target food item for this active AMR survelllance i1s vogurt produced in the Kathmandu valley, Yogurt is a
widely consumed dairy product, appreciated for its nutritional benefits and taste, However, its popularity and
widespreadproductionmakeita potential riskpathway for spread of antimicobial resistantbacteria to consumers,
Contamination can ocour atvanous stages of yvogurt production, including during the handling and packaging
processes, By focusing on vogurt, this surveillance aims to detect and trace the presence of concern AME bacteria
(as desaibed in section 8, Additionally, swabs from yogurt packaging matenals will be collected to help identify
possble sources of contamination This targeted approach will provide valuable insights into the safety and
quality of yogurt, ensuring consumer health and contributing to the broader efforts of AMR surveillance and
control,
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AMR surveillance area

Active AMR surveillance in yogurt will be concentrated in three districts of Bagmati province in the Kathmandu
valley—Kathmandu, Lalitpur, and Bhaktapur districts—chosen for their high population density and substantial
cdairy food manufacturing presence. These areas are selected as sentinel sites due to their significant dairy
productionactivities, which make them ideal for monitorng AMRIn a widely consumed food product. Kathmandu
Valley produces approsimately 500,000 liters of yogurt daily, with Kathmandu alone accounting for about
300,000 liters. The high consumption rate in these areas underscares the impaortance of monitoring for AMR In
this widely consumed product, The Department of Food Technology and Quality Contral (DFTQC) will lead the
active survelllance in Kathmandu, Lalitpur, and Bhaktapur. They will collect yogurt samples and swab sample
from yogurt packaging container s from different vogurt manufacturing industries that have been assigned with
DFTGC number to check for AMR. This will provide & clear picture of AMR In yogurt, helping to develop or revise
the strategies to reduce AME risks and improve consurmer safety.

Target bacteria

The target bacteria for the first round of AMR surveillance are,
1. E coli

2 Salmonellaspp,

3, Staphvlococous aureus

4, Enterococcus spp. (Mainky E. faecalis and E. faeciim)

Escherichia coli (E col) and Salmonelle spp. are recognized as priorty organisms in the Warld Health
Crgamizations Global Antimicrobial Reastance Survelllance System (GLASS) as of the 2020 report (WHO_
GLASS_2020). These bacteria are not only significant due to their resistance patterns but also serve as key
indicators of fecal contamination in various emvironments, induding water and food sources Their presence
often signals potential health risks and the need for stringent hygiene practices, Staphvlocoocus aureus (S,
aureus), on the other hand, is 3 major pathogen responsible for both nosocomial (hospital-acquired) and
community-acquired infections globally, According to Rao et al. (2022), 5. aureus is particularly concerning in
food handling environments where it can contaminate food products and surfaces, leading to outbreaks of
foodborne illnesses, Its ability to develop resstance to multiple antibiotics further complicates treatment
and control measures, Furthermaore, regional guidelines for AMR surveillance from the Food and Agriculture
Crganization (FAQ) recommend the indusion of £ colf Salmanella spp., Enterocaccus faecium, £, faecals,
In AME surveillance programs to monitor AMR in the context of foodborne pathogens. As highlighted by
Rivera-Gomis et al. (2021), Enterococeus canharbor and transfer resistance genes, making them important in the
study of AMR and its spread wathin both clinical and environmental settings

Target antibiotics

Clinically important antimicrobial agents or casses used in human and vetennary mediane should be induded
inactive AMR surveillance programmes. The panel of antibiotics sslected for each three bacteria is given below
intheTable
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Table 1: The panel of target antiblotics for each of the bacterla

P o p—

Arninoaglycosides

Amphenicol

Beta-lactamase
Inhibitor

Larbapenems
Caphalosporing (I

Cephalosporin [

For ESEL detaction
Glycopaptideas
Macrolides
Fenicilling
Phienicols

Quinol ones

Sulfonamides

Tetracyclines

Others

Armikacin, Gentarmicin,

Chloramphenicol
Amadllin-Clavulanate,

Amnpicillin-sulbactarm,
Piperacillin-Tazobac tam

Imipenam

Cefotaxime,
(O Cefiniaxone),

Cefotaxime-Oavulanate

Ampicillin,
Benzylpenicillin

Ciprofloxadn

Trimethoprim
sulfamethoxazole

Tetracvcling

Mitrofurantoin

Chloramphenicol

Imipenem

Cefotaame
(G Ceftriaxone),

Az thromycin

Armpdallin,
Berzyipenicillin

Chloramphenicol
Ciproflosxacin

Trimethoprim
sulfamethoxazole

Tetracycling

Amikaan, Gentamicin

Chloramphenicol Chloramphemicol
Amaxiallin/
davulanic acid
Cefoxtin
Cof riaxone Ceftrigxone
Vancomycin
Azithromycin
Armpsciliing Ampicillin,
Berzyipenicllin Benzvipenicillin
Chlorampheanicol Chloramphemcol
Ciprofioxadn, : :
Levofloxacin Ciprofiaxacin
Trimatieprim
Sulfamethaoxazole
Tetracycling Tetracycline,

Mitrofurantaoin

Neote: The majprity of the antibiotics panels Isted above are currently in use in AMR surveilla nce in the food sector at
microbiokgy laboratory, NFFAL, DFTQC. EUCAST zone sizes of the aforementioned antibiotics are given In Appendix I

te A ppendix Vi

10. Sample information

It is critical to keep record of the basic details for each sample, Thiswill allow for a more thorough examination of

laboratory data, as well as the darification of potential biases for vanious sample types and the identification of

critical control points (CCPs) for preventing the emergence and spread of AMR in food chain, The following basic

information should be induded with each specimen: date, processing plantidentification (location), and whether

the food was pre-packaged or subjected to in-store processing, The majority of information can be cbtained by

submitting a copy of the package label The detail of sample collection form is given in Annex 2,
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11. Laboratory analysis of samples: isolation, identification, and antimicrobial
susceptibility testing (AST)

Detailed instructions for culture and identification of the target bacteria are provided in Annex 1. AST will be
conducted for each bacterial isolate against the panel of antiblotics listed using modified Kirby Bauer’s disk
diffusion method, After the sensitivity tests, the diameter of the inhibition zone shall be measured, recorded and
result will be interpreted as Susceptible (S), Intermediate (1) or Resistant (R) following CLSI or ELCAST guidelines,

In addition to testing resistance patternsin pure isolates of the target bacterial species/aroups, each sample will
be tested for the presence of extended-spectrum beta-lactamase (ESBEL) positive Enterobacteriaceae by plating
directly onto selective media (MacConkey Agar, ChromID ESBL Agar, Cefotaxime or Ceftazidime-containing
media).

12. Characterization of isolates

Characterization of foodborne bacterial isolates (genus, species, and additional microbial subtyping) isimportant
Serotypeinformationis fundamental to understanding the epidemiology of Saimenelia andits multidrugresistant
isclates. The most common serotypesin a given area should be known inorder to ensure an adequate supply of
antisera,

13. Surveillance plan

13.1. Sentinel area for AMR surveillance in yogurt sector

Three areas have been selected for AMR surveillance in dairy products having high population density and
many food manufacturing industries, Those areas are Kathmandu, Lalitpur and Bhaktapur district, DFTQC
will be responsible for leading this active surveillance in those selected areas,

13.2. Sampling strategies

The following criteria are to be considered:

s Ensure that samplesare collected from various producers and locations within the Kathmandu valley
to capture a representative picture of vogurt production.

s Sampleswill be collected from manufacturing industries that have beenassigned a DFTQC number
or are in the process of receiving one,

s Status of sample such as, packaged and airtight hermetically sealed, vacuum packaged,

s Collect swabs from yogurt packagng materials to trace potential sources of contamination and
evaluate hiygiene practices during packaging.

13.3. Excluding criteria

»  Yogurt products not produced within the Kathmandu valley,

o Yogurt products imported from outside the Kathmandu valley region.

«  Yogurt products lacking dear identification or labelling regarding their batch number, yogurt
manufacturers that are not registered in DFTQC

13.4.5ampling design

»  Sampling frame: All yogurtmanufactunng industries from the Kathmandu valley will be included
if the total number of factories is below 30, If the total number of industries are abowve 20in each
district, then svsternatic random sampling will be conducted,

6 Protocd for Active AMP fury eillsh cé in Yogqhurt



s Sample population: Batches of yogurt are the sampling population,
o Samplingunit Yogurt packet representing each batch will be the sampling unit.
s Sampling strategy:

Out of all registered dairy industries in Kathmandu valley, the industries that produce yogurt will be selected,
The ideal number of batches of vogurt available at each factory were around two batches, as per the preliminary
enquiries with the factories. For ensuring consistency, equal number of batches from all 25 yogurt factories will
be collected i.e, total batches from each factory will be total sample divided by total number of factories

Table: Number of dairy industries in Kathmandu valley that produces Yogurt

Kathrmandu 7
Bhak tapur 12
Lalitpur 7
Total 26

13.5 The sample size calculation of Yogurt from the factories to observethe AMR
prevalence in yogurt

Tocalculate the sample size for AMR surveillance inyogurt rom manufacturingindustriesin the Kathmandu
valley, 95% confidence interval (1), 5% marain of error (precision), and an estimated prevalence of 50%
will be used, As the prevalence of AMR in yogurtin Mepal s unknown and may differ from industries to
industries, thus $0% estimated prevalence was used, Following formula to calculate the sample size is used,

The formula to caloulate the sample size n for estimating a proportion is:
n=22pe(1-p) /B2

Where:
»  n=required sample size
v L =7-value (standard score corresponding to the desired confidence lewvel)
- p=estmated prevalence
»  E=marginof error (precision)

We know that,
~ Confidence interval: For AMR surveillance in yogurt from factories, a 95% confidence level (s
chosen, corresponding toa Z-value of 1,96,
~ Marginof error: The preasionrequired for the surveillance 15 set at 5%, or 0,05,
~ Estimatethe prevalence The expected prevalence of AMR in the yogurt samplesis 50%,
or 0.50.

Mow, substituting the values into the formula;
n = 384.16 ~ 385 yogurt box

MNotes:
»  The calculated sample size nis 384,16, Since the sample sze cannot be a fraction, itis usually
roundedup to the next whole number, Therefore, the required sample size 15 385,
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13.6. Sampling frequency:

As discussed in sampling strateqgy, as total industries that produces vogurt are 25 and total number for
sample size 15 385, yogurt of 15 batches frorm each industry will be collected, Each industry has two batches
in their stores, The total sample duration is six months from December 2024 to May 2025,

13.7 Collection of swabs from yogurt packages

Pooled swabs will be collected from empty vogurt packages intended for packaging, which serves as a
critical step in tracking contamination sources in the production chain. The handling and packaging stages
are particularly vulnerable to contamination, as studies have shown that improper hygiene practices
can facilitate the transfer of pathogens from workers to food products (Kikuchi et al, 2022), The risk of
contamination is compounded by the fact that Methicllin-resistant Staphylococcus aureus (MBSA) can
survive im various enwvironiments, making it a realient pathogen in dairy settings (Taban et al, 2021).
Furthermore, the emergence of MRSA In dairy cattle and its potential spill-over into human populations
underscares the importance of comprehensive AME survelllance inyogurt production(Hansen et al,, 2019).
By implementing a systematic approach to sampling and maonitoring, the protocol aims to enhance food
safety and mitigate the risks associated with resistant strains inyogurt,

14. Sampling techniques and sample distribution and data

8

14.10. Sample size

In the context of active AME surveillance, the selection of yogur t packagesweighing 250 gramsisa strategic
choice that fadlitates effective sampling and analysis, The use of a random sampling technigue to collect
yogurt packets of this specific weight 15 essential for ensuring that the samples are representative of the
yogurt population. This approach allows for a systematic and unbiased collection of data, which is crucial
for accurately assessing the prevalence ofantimicrobiakresistant bacteria in vogurt products (Walia et al,
2019,

14.2.5ample transport

Store all samples in secure containers in polvstyrene boxes with 1ce pads while all samples are being
collected, Keep chilled (<8°C), but not freezing, to prevent overgrowth of samples.

Note:Never freeze samples as this maykill the bacteria,

Samples should ideally be transported to the laboratory on the same day of collection. If they cannot be
transpor ted on the same day, they must be storedin a refrigerator at no more than 4°C and transported to
the laboratory the next day.

14.3.Data collection form

Data collection form for each sample will capture descriptive information that will help correctly interpret
the AME results. Forms will indude the information shown below in Annex-li

Itis important to ensure thata unigue sample identification numbering systermisputinplace so thatevery
sample, regardless of the area from which it comes, has a unique sample 1D,

Mote: Ensure that the 1D number written on the form matches the 10 number on the sample package.
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15. Data management and analysis plan

The data recorded entered in the paper-based ledger will be entered and stored in the Microsoft Excel sheet, The
data will be analysed at frequent interval to present the trends during the bi-monthly meeting of the TWG-Food
and other higher-level AME committees. A dashboard will be used for quick data visualization. For longer term

data analvsisusing epidemiclogical information collected dunng sampling, appropriate statistical software such
as Epi Info, PSS, SAS or R shall be used.

16. Future vision

16.1. Knowledge Attitude and Practice (KAP) study

In the future, active AMR surveillance in dairy products will be strengthened by conducting a KAP study

within the dairy industry, This study will help understand how dairy workers and stakeholders view their
roles in the containment of antimicrobial resistance, It will identify gapsin their knowledge and practices,
providing valuable insights into areas that need improvement. With this information, better training and
awareness programs can be developed to promote safe practices and improve the overall quality of dairy
production. This will ultimately support efforts to curb the spread of resistant bacteria through dairy
products.
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Annhex

Annex |: Sample collection form for yogurt industry

Sample collection formfor dalry Industry

3. Information on industry:

Address of industry:

TQIE: LAR IR AR S R RS BAS IELSE AR A0d 005 JEFAFTSLAVES 144

Food licence (circle onel: s Mo Cther

4, Information about food sample:

f Packaging type(circle one)  Plastic  Glass
5. Sample weight (g):
6. Sample location (Put tick):

TIndustry classification (cirde one): Cottage

10, Hygiene practices in place (tick): Handwashing

11, Any pastissues with contamination/recall (tick one);

12. Condition during sample transpor b

Lo Lo oL s [ g | RO

Responsible: Dersory OF INAUSIEN: s sovinssaimsins iters s riaviavss st i pinisis

B T o s o e T i

Py O O O Ol e e e s e e

Pouch

Production line Cold storage

Regular Ceaning

L £ -

2. Sample identifiCation NUIMIBEE CATTY FOPTIIETTY 1ot ias s ssrs s 0s s mrs s 540 8558 80 1 5 158 80 51415 55048 B 8850 5 80 155

T B Dl Nl o R M B L S S s

Ward no v

LGE:EI Ievel-: TR ISFAFI T IR I T IS ST FIS TR TR S B ST P I NP IRT ST P SIRATE IRF AR FIS P e A7 IS0 S F1E9 s 1 [ RS L LR IR IR LRE LR L IETEFF RIS ISP IR EFARIE I P I (R IR RS L AR LR IR 1] ILEERR LA |

L R

CONEREY MOt

B, B e PR B e e i

B e e L s e e

L (o £ o [ (0 T ST

Others (Specify)

Finished product storage  Others (Specify)

Small Medium Large

3 Numb e ol babches oo A i e

9, Total volume of yogurt produce d per day (kQD: s s s s s s s s srsnsss s s s

Sanitizing Equipment

Use of Gloves/Masks  Others(Specify)

Yes Mo

Refrigerated Room temperature
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Annex II: Equipment

Essential equipmentin

1. Autoclave, with temperature recording device(s), capable of holding 121°C for 15 minutes within a
waste load,

2. Incubator, 35°C, aerobicicapable of holding 35 ++~ 1°0)

3. Incubator, 36 +#~ 1°C, aerobic (capable of holding 37+~ 1°Q
4. |ncubator, 42°C aerobic (capable of holding 42 +/- 1°0),

5. Refrigerator capable of holding 2-8%C

6. Freezer, -80/-40°C.

7. McFarland Densitometer 0.5

8. Disk dispenserswith desiccant (MB they are disk-brand dependent) or desiccator for storing opened
antimicrobial disk cartridges.

9. Forcepsimetal) if disk dispensers are notused
10, Sassors/dippers, metal {(for cutting swabs)

11. Callipers or ruler (for measuring zone sizes)

12. Loops nichrome or plastic disposables

13, Micropipette capable of measuring 100 pl

14, Microscope light, with oil-immersion ol jective

15. Quality control organisms asspecified by the relevant CLS| standards

Equipmentfor sample collection

1. Coolbox
2, lcepads
3. Gloves

Other equipment

1. Owvenor microwave oven for drying desiccant {alternatively the 422C incubator can be used)

2. ‘Water bath capable of holding 4 2°C +/- 0.2°C

Protocolfor Active AMR turvesllance in Yoghurt 1]



Annex Il1: List of antibiotics against E. coli with EUCAST zone diameter
breakpoints

Zone diameter breakpoints (mm)

Antibiotic Disk content (pg) |
Susceptible (= mm) Resistant (< mm)

Amikacin 30 18 15
Amaxiallin-Clavulanate 20410 19 15
Ampidlliin 10 14 11
Ampidallin-Sulbactam 1010 15 12
Chlaramphenicol 30 1F 13
Cefepime 30 26 23
Cefotaxime 5 26 23
Ceftriaxone 30 26 22
Ceftazidime 10 2] 18
Ciprofloxacin 5 25 22
Doxycycline 30 14 15
Ertapenem 10 25 22
Imipenem 10 23 20
Meropensam 10 27 24
Piperacllin-Tazobactam 30/ 21 18
EE Eﬁ?ﬁé{:z de 1.25/23.75 16 E
Gentamian 10 18 16
Tetracycline 30 14 15
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Annex [V: List of antibiotics against Salmonella spp. with EUCAST zone

diameter breakpoints

Antibiotic

Disk content (pg)

Zone diameter breakpoints (mm)

Ampiallin
Azithromycin
Chloramphenicol
Cefotaxime
Ceftazidime
Ceftriaxone
Ciprofloxacin
Doxycycline
Imipenem

Tetracycine

Tnmethoprim-
Sulfamethoxazcle

10

15

30
5
10
30
3
30
10

30

1.25/23.75

Susceptible (z mm) Resistant(< mm)
17 14
13 13
17 i3
26 23
21 18
26 23
31 28
Ty 15
23 20
1% 15
1% I3
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Annex V: List of antibiotics against Enterococcus spp. with EUCAST zone
diameter breakpoints

Zone diameter breakpoints (mm)

Antibiotic Disk content (pg) |
Susceptible (= mm) Resistant (< mm)

Amikacin 30 17 17
Amaxiallin/dawulanicacd 20410 18 18
Ampidllin/Berzylpeniallin 10 18 18
Chloramphenicol 30 18 18
Ciprofloxacin ] 14 19
Clindamycin 2 14 19
Droxycycline 30 149 19
Gentamian 10 i |
Tetracycline 30 14 14

Trimethoprm/

Sulfamethoxazole S L L

Vancormyan 30 12 12
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Annex VI: List of antibiotics against Staphylococcus aureus with EUCAST
zone diameter breakpoints

Zone diameter breakpoints (mm)

Antibiotic Disk content (pg)
Susceptible (z mm) Resistant (< mm)

Amikacin 30 18 13
Ampiallin 10 19 15
Benzylpenicillin ] 29 22
Cefepime 30 22 15
Cefoxitin i0 22 17
Ceftriaxone 30 23 18
Chioramphenicol 30 18 13
Ciprofloxacin 5 21 15
Clindamyan 2 2a 14
Dioxycycline 30 149 13
Gentamicin 10 16 12
Sulfamethoxazole 23.75 19 15
Tetracycline 30 14 13
Trimethoprim 125 19 15
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