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1. Introduction: Draft of National AMR surveillance Plan 
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INTER MINISTRIAL COORDINATION 
COMMITTEE FOR ONE HEALTH (IMCC)

Singed by Prime Minister

SECTORAL ONE HEALTH 
TECHNICAL WORKING 

COMMITTEE (MAFF, MOE, MOH) 
singed by each sectoral Minister

June 2023

August 2023

Zoonotic diseases TWG

Member: MAFF, MOH, WHO, 
FAO, OIE, IPC, WCS

Meeting: Monthly co-chaired 
by MOH and MAFF

Priority:
• Avian Influenza
• Rabies
• Leptospirosis
• Anthrax
• Other & unknown zoonotic 

diseases

AMR TWG under Inter-
Ministry Coordination 

Committee

Member: MOH, MAFF, 
MOE, WHO, FAO, IPC, 
USCDC, Universities, NGOs 
involved in medical field

Meeting: Monthly chaired 
by MOH

Food Safety
WG

Member: 6 key ministries: MAFF, 
MOH, MOC, MOIH, MOT & MOEF

Themes:
• Food Safety Law drafted with the 

support of FAO and now being 
finalized at Council Minister before 
sending to the National Assembly

• SOP on Food and Environmental 
Specimen Collection in Foodborne-
Disease Outbreak Investigation and 
Response

2012 20152012

FAO-WHO
Development 

Partners

TORs endorsed by ONE HEALTH IMCC

Timeline One Health Established in Cambodia?

Wildlife Health Surveillance 
Network WG

2019

Member: MAFF, MOE, IPC, FAO, 
US-DTRA, NGOs

Themes:
• Guide wildlife surveillance activities

• `Facilitate information sharing on 
wildlife surveillance and outbreak 
response

• Coordinate capacity building 
opportunities

• Finalize an SOP for wildlife 
surveillance in Cambodia



AMR National Surveillance Plan Finalization Workshop
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Multi-Sectoral Action Plan on AMR in Cambodia 



2 Laboratories Capacity 
NAHPRI’s Bacteriology Lab can perform 
AST, with the standard method, 
harmonized in ASEAN

AST: 

• Disk diffusion 

• Agar dilution 

• Microdilution

References: CLSI 

NAHPRI’s Bacteriology Lab also sharing 
technique and skill on AMR to other 
universities and institutions

Using harmonized ASEAN animal health 
protocols for AMR monitoring

AST training to RUA staff & studentBacteria isolate training to 
PNIA staff & student

AST training to KNIA staff & student



3-Antimicrobial Susceptibility Testing 

AST: 

• Disk diffusion 

• Agar dilution 

• Microdilution

References: 

• CLSI (Clinical Lab Standard 
Institute)



Antibiotic Susceptibility Testing protocol  

AST: 
• Disk diffusion 
• Agar dilution 
• Microdilution
References: 
• CLSI
• EUCAST  
Reference strains: 
• E. coli 
• S. aureus
• P. aeruginosa

Using harmonized ASEAN animal health protocols for AMR monitoring



The 1st National Conference on AMR in Cambodia 2019  
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4- Technical and Scientific Publications

GDAHP-NAHPRI’s newsletters 

NAHPRI’s join research with SLU, Sweden 

NAHPRI’s join research with NUS, Singapore  



លទ្ធផវធិីស្រ្តវភិាគប្រ្ិទ្ធភាពឱ្ថប្រឆាំងមេរេគគ

• Method: CLSI-
VET-03, CLSI-
VET-04, M45-
3A.

• Interpretation 
RIS, WT & NWT



5-AMR Surveillance in animal health

1. Assessing the link between the circulation of antimicrobial-resistant organisms in 
animals and human health in Cambodia (NUS & NAHPRI), on going
1. - Pathogens: E.coli, Salmonella and Klebsiella pneumonia
2. - Isolation, AST and Whole Genome sequence 

2. AMR surveillance in Pasteurella multocida in cattle in Cambodia 
3. Antimicrobial resistance in Salmonella and E. coli in pork and beef in Cambodian slaughterhouses 

(EU-PGA-L) 2017 ( a polit project) 
4. - Antimicrobial resistance in E. coli in caecal contain of pigs from Cambodian slaughterhouses 

(FAO, GCP/GLO/710 project) 2017 (completed) 
5. - Prevalence of antimicrobial resistance in Escherichia coli and Salmonella species isolated from 

caecal contain of chicken in Cambodia market, 2018 (Government program) completed 
6. Antimicrobial resistance in Aeromonas hydrophilia isolated from fish in Cambodia (FiA & FAO & 

NAHPRI) 
7. AMR surveillance in E.coli and Salmonella from chicken and pig farm 
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5.1.
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5.1. Result from Human Pool Sample 

14



5.1. Result from Animal Sample 
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5.2. AMR surveillance in Pasteurella multocida in 
cattle in Cambodia 

• Sample from outbreak of HS around counties, 

• Isolation using Culture and API20E

• AST method: Broth microdilution method, using 
CLSI, 

• Up to present: there is about 20 positive isolates 
and AST was performed. 
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5.4- Antimicrobial resistance in Salmonella and E. coli in pork and beef in Cambodian 
slaughterhouses (EU-PGA-L) 2017 ( a polit project 
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5.3-Antimicrobial resistance in Aeromonas hydrophilia isolated from fish 
in Cambodia (FiA & FAO & NAHPRI) 

Objectives:

1. Improve knowledge and capacities on AMU and AMR in Cambodian aquaculture and strengthen AMR-relevant

collaboration between terrestrial and aquatic animal sectors in Cambodia

2. Establish coordination between the National Animal Health and Production Research Institute (NAHPRI), the

FAO’s reference laboratory on AMR for Cambodia, and the Fisheries Administration (FiA) as a preparatory study

for future national surveillance in aquaculture.

• The cross-sectional survey was conducted in Kandal, Kampong Cham, Prey Veng and Pursat provinces with

the objectives:

1. To collect baseline data of the Knowledge, Attitude and Practices (mini-KAP) on Antimicrobial use (AMU) and

AMR in aquaculture in the studied provinces.

2. To collect biological samples from striped catfish (Pangasius hypophthalmus), diagnose and identify the presence

of Aeromonas hydrophila in aquaculture ponds/farms in the four targeted provinces to be preserved for further

susceptibility testing of A. hydrophila to commonly used antibiotics in aquaculture in Cambodia.
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N positive 

A.hydrophilia
Profile Gentamicin

Oxolinic

Acid
Enrofloxacin Florfenicol Oxytetracycline

Overall 26 WT 26 18 25 26 24

NWT 0 8 1 0 2

Kampong 

Cham 3 WT
3 0 2 3 3

NWT 0 3 1 0 0

Prey Veng 5 WT 4 1 5 5 3

NWT 1 4 0 0 2

Kandal 12 WT 12 11 12 12 12

NWT 0 1 0 0 0

Pursat 6 WT 6 6 6 6 6

NWT 0 0 0 0 0
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2- Table 12. Epidemiological Cut-off profile of the isolates A.hydrophilia isolated from the 4

provinces.

Note: WT= wile type; NWT= non-wild type



5.6- Prevalence of antimicrobial resistance in Escherichia coli and Salmonella species 
isolated from caecal contain of chicken in Cambodia market, 2018 (Government 

program) completed
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AST Results from the 4 provinces in aquaculture
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5.3- Assessing the link between the circulation of antimicrobial-resistant 
organisms in animals and human health in Cambodia (NUS & NAHPRI), on going 

Antimicrobial agent in sensititire (THAN 2F) Test range (μg/mL) Sensitive Intermediate Resistance

1 Amikacine (AMI) 8-32 ≤16 32 ≥64

2 Ampicillin (AMP) 8-16 ≤8 16 ≥32

3 Doripenem (DOR) 0.5-16 ≤1 2 ≥4

4 Cafepime (FEP) 1-32 ≤2 ≥16

5 Cefotazime (FOT) 1-32 ≤1 2 ≥4

6 Cefoxitin (FOX) 4-16 ≤8 16 ≥32

7 Ceftriaxone (AXO) 05-32 ≤1 2 ≥4

8 Cefuroxime (FUR) 8-16 ≤8 16 ≥32

9 Ceftazidime (TAZ) 1-32 ≤4 8 ≥16

10 Imepenem (IMI) 0.5-16 ≤1 2 ≥4

11 Meropenem (MERO) 0.5-16 ≤1 2 ≥4

12 Gentamicin (GEN) 2-8 ≤4 8 ≥16

13 Levofloxacin (LEVO) 0.06-8 ≤0.12 0.25-1 ≥2

14
Ciprofloxacin (CIP) (For Salmonella) 0.06-2 ≤0.06 0.12-0.5 ≥1

15 Ciprofloxacin (CIP) (for E.coli) 0.06-2 ≤0.25 0.5 ≥1

16
Piperacilin/tazobactam contant4 (P/T4) 8/4-64/4 ≤16/4 32/4-64/4 ≥128/4

17 Ertapenem (ETP) 0.5-4 ≤0.5 1 ≥2

18 Trim/ethoprim/sulfamethoxazole (SXT) 1/19-4/76 ≤2/38 - ≥4/76

19 Netilmicin (NET) 8-16 ≤8 16 ≥32

20 Colistin (COL) 1-8 ≤2 - ≥4

21 Ampicillin/sulbactam 2:1 ratio (A/S2) 4/2-16/8 ≤8/4 16/8 ≥32/16

22 Amoxicillin / clavulanic acid 2:1 ratio (AUG2) 4/2-16/8 ≤8/4 16/8 ≥32/16
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Number of Positive Isolates  from (n=250)
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Bacteria species Number of positive

E.coli 106

Klebsiella pneumoniae 23

Salmonella 7



Number of Positive Isolates, species and provinces
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SUM of Salmonella SUM of K.pneumonia SUM of E.coli

Kampong Speu chicken cloaca 0 0 8
environment 0 0 7
human faecal 0 0 8
Meat 0 0 0
no sample
Shop+ cage 0 0 3

Kampong Speu  Total 0 0 26
Phnom Penh chicken cloaca 3 3 21

environment 0 6 7
human faecal 0 2 27
Meat 1 2 1
no sample
Shop+ cage 1 3 5

Phnom Penh Total 5 16 61
Takoe chicken cloaca 0 0 4

environment 0 0 3
human faecal 0 3 7
Meat 2 0 1
no sample 0 0 0
Shop+ cage 0 2 3

Takoe  Total 2 5 18
Grand Total 7 21 105



5.4- Antimicrobial resistance in E. coli in caecal contain of pigs from Cambodian 
slaughterhouses (FAO, GCP/GLO/710 project) 2017, n= 497

25Support by: FAO throug AMR Fleming Fund 



5.5- AMR surveillance in Pig Slaughterhouse
-2018-2020
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5.7 Pilot AMR surveillance in E.coli and Salmonella in 
chicken and pig in 3 provinces of Cambodia (2024)  

Performing AST testing in Laboratory Reading result from AST test

3/29/2025 27

Biosecurity Preparation before 

entering to the farm for sample 

collection in Pig Farm in 

Kampong Cham



Table x. Summary AST total in all three provinces in E. coli from both pig and 

chicken farms
Antimicrobial agent Testing Range (µg/ml)

Susceptible (%) Intermediate (%)
Resistance

(%)
Ceftriaxone (AXO) 0.5 – 32 2 (1.0%) 0 199 (99.0%)
Amikacin (AMI) 8 – 32 27 (13.4%) 174 (86.6%) 0
Ampicillin (AMP) 8 – 16 157 (78.1%) 1 (0.5%) 43 (21.4%)
Ciprofloxacin (CIP) 0.06 – 2 26 (12.9%) 22(10.9%) 153 (76.1%)
Doripenem (DOR) 0 0 201 (100.0%)
Cefepime (FEP) 0 18(9.0%) 183 (91.0%)
Cefotazime (FOT) 0 16(8.0%) 185 (92.0%)
Cefoxitin (FOX) 0 28(13.9%) 173 (86.1%)
Imipenem (IMI) 3(1.5%) 20(10.0%) 178 (88.6%)
Gentamicin (GEN) 115(57.2%) 12(6.0%) 74 (36.8%)
Levofloxacin (LEVO) 19(9.5%) 11(5.5%) 171 (85.1%)

Piperacilin/tazobactam contant4 (P/T4) 1(0.5%) 0 200 (99.5%)

Ertapenem (ETP) 14(7.0%) 18(9.0%) 169 (84.1%)
Meropenem (MERO) 0 0 201 (100.0%)
Cefuroxime (FUR) 6(3.0%) 15(7.5%) 180 (89.6%)

Trimethoprim/sulfamethoxazole (SXT) 140(69.7%) 0 61 (30.3%)

Ceftazidime (TAZ) 7(3.5%) 2(1.0%) 192(95.5%)
Netilmicin (NET) 2(1.0%) 93(46.3%) 106(52.7%)
Colistin (COL) 29(14.4%) 0 172(85.6%)

Ampicillin/sulbactam 2:I ratio (A/S2) 36(17.9%) 60(29.9%) 105(52.2%)

Amoxicillin / clavulanic acid 2:I ratio (AUG2) 0 101(50.2%) 100(49.8%)3/29/2025 28
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Table 10. Antimicrobial Susceptibility profile of E. coli in chicken and pig farm in three provinces.  

 

 

Antimicrobial agent 

Resistance profile of E.coli isolated from pig and 

chicken farms 

 Number (%) 

resistance profile 

in both chicken 

and pig farm 

(n=201) 

Number (%) 

resistance 

profile in 

Chicken farm 

(n=111) 

Number 

(%) 

resistance 

profile in 

Pig farm 

(n=90) 

Ceftriaxone (AXO) 2 (1.0%) 2 (1.8%) 0 

Amikacin (AMI) 28 (13.9%) 8 (7.2%) 20 (22.2%) 

Ampicillin (AMP) 160 (79.6%) 82 (73.9%) 78 (86.7%) 

Ciprofloxacin (CIP) 26 (12.9%) 14 (12.6%) 12 (13.3%) 

Doripenem (DOR) 0 0 0 

Cefepime (FEP) 0 0 0 

Cefotazime (FOT) 0 0 0 

Cefoxitin (FOX) 0 0 0 

Imipenem (IMI) 3 (1.5%) 1 (0.9%) 2 (2.2%) 

Gentamicin (GEN) 112 (55.7%) 52 (46.8%) 60 (66.7%) 

Levofloxacin (LEVO) 19 (9.5%) 9 (8.1%) 10 (11.1%) 

Piperacilin/tazobactam contant4 

(P/T4) 
1 (0.5%) 

1 (0.9%) 0 

Ertapenem (ETP) 14 (7.0%) 8 (7.2%) 6 (6.7%) 

Meropenem (MERO) 0 0 0 

Cefuroxime (FUR) 6 (3.0%) 2 (1.8%) 4 (4.4%) 

Trim/ethoprim/sulfamethoxazole 

(SXT) 
139 (69.2%) 

67 (60.4%) 72 (80.0%) 

Ceftazidime (TAZ) 8 (4.0%) 3 (2.7%) 5 (5.6%) 

Netilmicin (NET) 2 (1.0%) 2 (1.8%) 0 

Colistin (COL) 28 (13.9%) 19 (17.1%) 9 (10.0%) 

Ampicillin/sulbactam 2:1 ratio (A/S2) 36 (17.9%) 35 (31.5%) 1 (1.1%) 

Amoxicillin / clavulanic acid 2:1 ratio 

(AUG2) 
0 

0 0 

 



30Module number   ::

Antimicrobial agent 

N resistance (%) in 

Chicken and Pig 

farm (n=50) 

N Resistance 

(%) in Chicken 

farm (n-24) 

N Resistance 

(%) in in pig 

farm (n=26) 

Ceftriaxone (AXO) 50 (100%) 24 (100%) 26 (100%) 

Amikacine (AMI) 13 (26%) 7 (29%) 6 (23%) 

Ampicillin (AMP) 31 (62%) 16 (67%) 15 (58%) 

Ciprofloxacin (CIP) 10 (20.2%) 4 (67%) 6 (23%) 

Doripenem (DOR) 0 0 0 

Cefepime (FEP) 50 (100%) 24 (100%) 26 (100%) 

Cefotazime (FOT) 50 (100%) 24 (100%) 25 (96%) 

Cefoxitin (FOX) 0 0 0 

Imipenem (IMI) 0 0 0 

Gentamicin (GEN) 6 (12%) 3 (13%) 3 (12%) 

Levofloxacin (LEVO) 11 (22.1%) 8(33%) 3 (12%) 

Piperacilin/tazobactam contant4 

(P/T4) 0 0 0 

Ertapenem (ETP) 8 (16%) 5 (21%) 3 (12%) 

Meropenem (MERO) 0 0 0 

Cefuroxime (FUR) 43 (86%) 24 (100%) 19 (73%) 

Trim/ethoprim/sulfamethoxazole 

(SXT) 8 (16%) 5 (21%) 3 (12%) 

Ceftazidime (TAZ) 6 (12%) 4 (17%) 2 (8%) 

Netilmicin (NET) 0 0 0 

Colistin (COL) 40 (80%) 20 (83%) 20 (77%) 

Ampicillin/sulbactam 2:I ratio 

(A/S2) 4 (80%) 0 4 (15%) 

Amoxicillin / clavulanic acid 2:I 

ratio (AUG2) 0 0 0 

 

Table 11. Resistance Profile of Salmonella isolated from Pig and Chicken Farm in the three provinces in Cambodia 



6. Other study of AMR in animal health
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ការអេមេតឃ្ល ងេរើលេលើភាពស ងនឹមឱ្ថប្រឆាំងមេរេគគ (AMR surveillance) 
ររ្់ E.coli និម Salmonella េលើសចម់ានេ់ៅតារទី្ផារក្ន មគជធានីភ្នងេពញ

PILOT RESULT OF ANTIMICROBIAL RESISTANCE PROFILES OF
SALMONELLA SPP. ISOLATED FROM FREE RANGE AND CAGE CHICKEN

MEAT IN PHNOM PENH MARKET
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Antimicrobials in small-scale urban pig
farming in a lower middle-income country –
arbitrary use and high resistance levels

Ström et al., 2018 NAHPRI, 2018



Thank you

Acknowledge to all stakeholders. 
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