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Vision

Safe Food for All 

Mission

To ensure and secure a supply of safe food

• The Singapore Food Agency (SFA) was formed on 1 April 2019

• SFA is a statutory board formed under the Ministry of 
Sustainability and the Environment to oversee food safety 
and security

(straitstimes.com, 1 Apr 2019)
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Our responsibilities 



How SFA manages food safety – 3 principles
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SFA’S National Centre for Food Science (NCFS): 
Supporting SFA’s mission to ensure a supply of safe food

Supports SFA’s food safety functions
• Provides comprehensive range of testing services 

(Regulatory & Surveillance) 
• Develops capabilities for new and emerging hazards
• Conducts food safety research, monitoring and risk

assessment
• Capability building e.g. strengthen competency of

local and regional labs

Regional and International Recognition
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ASEAN Food Reference Laboratories
(1) Pesticide Residues
(2) Environmental Contaminants
(3) Mycotoxins
(4) Marine Biotoxins and Scrombrotoxins

WOAH Collaborating Centre 
for Food Safety

WHO Collaborating Centre for Food 
Contamination Monitoring



AMR is a One-Health challenge. Microorganisms
carrying resistance can be transmitted between
humans, animals and the environment. Like
other ecological sectors, antimicrobial resistant
microorganisms are monitored and found in
food chain globally as well as in Singapore.

Drivers, sources and transmission routes

AMR in food chain: Singapore’s context

SFA’s efforts to address AMR

AMR: A cyclical link between food 
chain and One-Health ecosystems



Drivers, source and transmission routes of AMR
Cyclical link between food production, humans and other ecological sectors globally

6Adapted from EFSA (2021)

Intensive farming

Environmental resistome

Biological cause

Warmer weather

Environmental 
contamination

Population growth 

Increasing food 
trade

Increasing human 
travel 
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• The National Strategic Action Plan (NSAP) was 
developed in November 2017 by One Health 
government agencies, and a Progress Report 
released in 2020. 

• The NSAP identified 5 core strategies to 
combat AMR, shown below: 

Singapore has established a multi-sectoral National 
Strategic Action Plan (NSAP) on AMR since 2017

Education Surveillance 
& Risk 

Assessment

Research Prevention 
and control 
of infection

Optimisation 
of AMU Data from surveillance 

and research guide 
action in all strategies
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One Health Coordinating Committee
(MOH,NEA, NParks, PUB, SFA)

AMR Workgroup
(MOH, HPB, NEA, NParks, PUB, SFA)

AMR Sub-working groups: 

Education
Surveillance & Risk Assessment
Research

One Health Working Group
(MOH, NEA, NParks, PUB, SFA)

Project teams 

(various, ad hoc)

• Formed in 2012
• Director-General level
• Provide strategic direction
• Set priorities on OH issues 

• Formulate 
policies relating 
to OH issues 

e.g., zoonoses, 
foodborne 
outbreaks

• Formed in 2017
• Developed national action 

plan, Recommend policies 
& set direction relating to 
AMR issues

One Health (OH) Structure in Singapore

Secretariat 
(AMRCO/NCID)

Secretariat 
(Rotating) 

8AMRCO/NCID: Antimicrobial Resistance Coordinating Office/National Centre for Infectious Diseases 
MOH: Ministry of Health; NEA: National Environment Agency; NParks: National Parks Board; PUB: National Water Agency; SFA: Singapore Food Agency



One Health (OH) Surveillance Subgroup

A technical working group of the OH AMR Workgroup
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Members comprise
• Microbiologists and scientists from national labs for animal, food 

safety, environment & water quality
• Veterinarians
• Chair of National AMR Control Committee (NARCC, MOH)
• Clinical microbiologist advisor, Singapore General Hospital
• AMRCO (Coordinator)

TOR: 
• Improve data sharing across sectors
• Joint reporting and risk assessment
• Establish an integrated AMR surveillance system



Developing National Food 
Chain AMR Surveillance 

Programme

Raising Awareness and 
Information 
Accessibility

Fostering Local, Regional and 
Int’ Collaboration; Stimulating 

the Growth of Networks
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Key steps towards building sustainable AMR surveillance 
capability in Singapore and the ASEAN region
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1. Developing National Food 
Chain AMR Surveillance 
Strengthening System, Governance 
and Data
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AST: Antimicrobial Susceptibility Testing using Broth Microdilution Method

AMR surveillance in the food chain



% ESBL E. coli in raw meat: Higher in wet markets than supermarkets
Retail practices and storage conditions can play a role in AMR bacterial contamination and proliferation    
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Guo S et al. (2020)

Nearly 30% retail raw meat samples (n=634) found 
with ESBL E. coli.

The highest positive rate found in raw chicken meat 
(51.2%, 109/213), followed by raw pork meat (26.9%, 
58/216) and raw beef meat (7.3%, 15/205).

Positive rates in wet markets significantly higher than 
that of in supermarkets 
o Retail process and storage may further contribute 

to the microbial contamination and proliferation.

Positive rates varied with sample categories across 
various countries
o Useful information for exchange with industry and 

competent authorities to heighten awareness.
Country of origin for samples from wet markets was not available, due to lack of labelling on these samples



HPCIA

High CIA

High MI

Trends of % isolates resistant to high priority antimicrobials inform 
areas for future studies to further reduce AMR across the food chain  
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Snapshot of antimicrobial consumption in local farms 
through annual reported sales of antimicrobials
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For more information on the AMU Monitoring: 
WOAH Monitoring of the Quantities and Usage Patterns of Antimicrobial Agents Used in Food-Producing Animals 
https://www.woah.org/fileadmin/Home/eng/Health_standards/tahc/2018/en_chapitre_antibio_monitoring.htm; https://www.woah.org/app/uploads/2021/03/book-amr-ang-fnl-lr.pdf. 
ReAct: https://www.reactgroup.org/toolbox/measure/consumption/animal/ 

https://www.woah.org/fileadmin/Home/eng/Health_standards/tahc/2018/en_chapitre_antibio_monitoring.htm
https://www.woah.org/app/uploads/2021/03/book-amr-ang-fnl-lr.pdf
https://www.reactgroup.org/toolbox/measure/consumption/animal/


Risk model estimated 
relatively low probability 
of illness from shellfish 
contaminated with AMR 
pathogenic Vibrio

• Quantitative risk modelling work to estimate the risks of illnesses associated with the consumption of 
shellfish contaminated with AMR pathogenic Vibrio parahaemolyticus. 

• The model estimated relatively low probability of illness per serving, translating to 2.9 and 6.2 cases per 
100,000 population respectively.

• The sensitivity analysis showed that the overall cooking effect, initial concentrations of pathogenic V. 
parahaemolyticus, and harvest duration and harvest temperature were key variables influencing the risk 
estimates. 

• Useful findings to make informed decisions for risk management that improve AMR and food safety risk.
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Monitoring AMR bacteria and genes in aquatic farm environment 
and influence of water dynamic and seasons on AMR (2022-2025)

With National University of Singapore (NUS)



Understanding the Transmission 
of CTXM ESBL Genes Between 
Different One Health Reservoirs 
(2023-2025)

With Singapore General Hospital (SGH) and National University of Singapore (NUS)



Reducing Risk Of 
Fish/Foodborne 
Disease For Food 
Security, Human 
Health And Economy 
(2023-2025)

19With University of Malaya (UM), Malaysia



Coordination of surveillance data and reporting at the national level

One Health 
surveillance
report

AMRCO

Consolidate, analyse, draft reports

NARCC 
Secretariat

AMRWG 
SecretariatGLASS Nat’l CC

GLASS sentinel hospitals
Inpatient / Outpatient 

AMR, AMU data

AMR in urban 
water, waste

AMR in air & 
recreational waters

Reports to MOH 
& hospitals

Livestock & animal 
AMR; Vet drug sales

Imported & retail 
food, slaughter-
houses; farms

WHO GLASS

Human Health One Health Surveillance sub-group

OUTPUT:

20
NARCC: National Antimicrobial Resistance Coordination Committee; AMRCO: Antimicrobial Coordinating Office; AMRWG: Antimicrobial Resistance Working Group; GLASS: Global 
Antimicrobial Resistance and Use Surveillance System: AMU: Antimicrobial Utilisation
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FAO Mission in Nov 2023

Singapore’s attainment of PIP Stage 4  

With coordinated efforts from Singapore Food Agency (SFA), National Parks Board (NParks) and FAO

“Assessment Tool for Laboratories and AMR Surveillance Systems” 
(FAO-ATLASS) to assist countries in systematically assessing their 
AMR surveillance system in food and agriculture
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2. Raising Awareness and 
Information Accessibility
Empowering stakeholders for joint 
responsibility
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Sharing AMR surveillance findings through scientific publications
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Raising stakeholders’ awareness

24

• SFA AMR Webpage

• World Antimicrobial Awareness Week (WAAW) outreach
o 18 – 24 November annually

• Collaborations with IHLs on education curricula and programme

• Outreach to local farmers on AMR and good AMU practices

https://www.sfa.gov.sg/food-information/food-safety-education/antimicrobial-resistance

Continued food safety vigilance and joint responsibility
o Good hygiene and manufacturing practices, including 

thorough  cleaning, chilling, and avoiding cross-
contamination, reducing exposure to bacteria, including 
those carrying AMR genes. 

o In addition, thorough cooking is crucial as it destroys 
bacteria, including AMR bacteria present in food. 

https://www.sfa.gov.sg/food-information/food-safety-education/antimicrobial-resistance


Working with local farms for prudent and responsible use of 
antimicrobials

• Control drug usage in local farms:

o List of banned drugs

o Prohibiting use of antimicrobials in growth promotion

o Requiring proper recordkeeping of drug usage, observation of stipulated drug 
withdrawal periods 

• Educate local farmers to:

o Implement good animal husbandry practices for animal disease prevention and 
management, which would reduce use of antibiotics

o Adopt prudent and responsible use of antibiotics 
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3. Fostering Local, Regional and 
International Collaboration
Stimulating the growth of 
networks; Futureproofing 
capacity and capability
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Futureproofing capacity and capability of AMR food chain surveillance 
through interdisciplinary operational and applied research with IHLs
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One Health 

AMR 
indicator 

and drivers 

Control of 
AMR



International efforts
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• One Health Global Leaders Group on Antimicrobial Resistance

o Established by Quadripartite Organizations (FAO, WHO, 
WOAH and UNEP), in consultation with UNSG, and launched 
in Nov 2020 

• ASEAN

o Singapore is lead country for AMR initiatives for livestock 
and aquaculture sectors

o Strengthen regional capabilities through provision of 
training, such as drug residues testing of food products

• FAO Collaborations 

o Surveillance guidelines for livestock and aquaculture

o Participating in missions to assess countries’ AMR 
surveillance capabilities in livestock and food

1st FAO ATLASS Assessor training for Asia, 
2018 Singapore



Strengthening regional strategies and capabilities
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2021
2021

2021
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Combating AMR through local, regional and global partnerships

Think-tanks

Overseas 
Academia

Overseas 
Regulators

Private Food Testing 
Laboratories



Thank you

aung_kyaw_thu@sfa.gov.sg

Building Sustainable AMR Surveillance Capability in 
Singapore and the ASEAN region

A/P Aung Kyaw Thu

National Centre for Food Science
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