
© 2017 Her Majesty the Queen in Right of Canada 

(Canadian Food Inspection Agency), all rights reserved. Use without permission is prohibited.

Enhancing ASF/CSF Surveillance through 
Laboratory Diagnostics: Advances, Best 

Practices, and the Role of Reference 
Laboratories.

Aruna Ambagala BVSc, PhD
National Centre for Foreign Animal Disease

Winnipeg, Manitoba, Canada 

6th Meeting of the Standing Group of Experts on Transboundary Swine Diseases (SGE-TSD) 
of the GF-TADs for the Americas September  23-24, 2025

Enhancing ASF/CSF Surveillance through Laboratory Diagnostics: 
Advances, Best Practices, and the Role of Reference Laboratories



2

Canadian Food Inspection Agency (CFIA)’s 13 Reference & Research 

Laboratories Across Canada

NCFAD



National Centre for Foreign Animal Disease (NCFAD)

• The Canadian National Ref. Laboratory for FADs - Diagnostic Services to the CFIA National Animal 

Health Program

• High containment BSL3 & BSL4 Laboratory with large animal facilities

• ISO/IEC 17025:2017 accredited for diagnostics & research

• WOAH/OIE Reference Laboratories for CSF, ASF, High Path. Avian Influenza & FMD

• FAO Reference Centers for FMD & Zoonotic & Emerging Pathogens

• Other Functions: Technology Development & Research, Training, Scientific Advice & International 

Consultation



•  ASF  and CSF are contagious hemorrhagic fevers affecting pigs

• CSF caused by a small RNA virus and  ASF by a large DNA virus 

• Spreads rapidly across national borders threatening swine health, food security & international trade

• Clinical signs  and pathological lesions similar & non-specific - Laboratory diagnosis essential

• Both viruses survive in meat  and meat products for several months - Anthropogenic spread
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African swine fever (ASF) & classical swine fever (CSF) 
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• ASF continues to spread in Africa, Asia & Europe -  In 2021 spread to Dominican Republic & Haiti 

• CSF endemic in  Asia, some countries in Central and South America. Recent outbreaks in Japan 

(2018, genotype 2.1), Colombia (2013, genotype 2.6) & Brazil (2018, genotype 1.5)

• ASF and CSF free countries are highly concerned about the increasing risk of an incursion 

• Considerable efforts & resources are allocated to prevent an introduction and early detection

African swine fever (ASF) & classical swine fever (CSF) 
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Early detection depends on: 

1. Identification of the first suspected case triggering sample submission  -  Could 

take up to several months

 

2. Laboratory diagnosis & confirmation - Within hours to few days after submission

• 1997 CSF outbreak in Netherlands: Introduction to first report ~ 6 weeks. 39 

undetected outbreaks

• 2021 ASF outbreak in Dominican Republic:  Introduction ~ April 2021, 

Confirmed in July 2021 

Enhanced 

Surveillance 

Proper

Diagnostics 

• Early detection is critical for rapid disease control to minimize devastating economic 

losses and to regain freedom 
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Recommended Samples: Whole blood (EDTA), Serum and Tissues - Mainly spleen (ASF) and 

tonsils (CSF), lymph nodes, bone marrow, lung and kidney

For virus: 

Detection - Real-time quantitative PCR (RT-qPCR) or conventional PCR  

Confirmation - Sanger/whole genome sequencing & virus isolation 

For antibodies:

Detection - Enzyme Linked Immunosorbent Assay (ELISA) 

Confirmation - Neutralization assay (CSF), Immunoblotting test (IBT) or Immuoperxidase test (IPT)

CSF & ASF Surveillance via Laboratory Diagnostics - Current Diagnostics  
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Advances - Nucleic acid-based methods for virus detection

• Improved RT-qPCR assays: Remains the gold standard for early, rapid, & sensitive detection.  

Have developed assays with improved sensitivity and those that can differentiate 

genotypes, and attenuated vaccine strains
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• Duplex & multiplex qPCR assays: Simultaneous detection and differentiation of ASFV and 

CSFV in a single reaction. Relevant for areas where both diseases are present and for 

differential diagnosis
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• CRISPR-based diagnostics: For rapid & highly-specific ASFV detection. Can be integrated with 

isothermal amplification for "all-in-one" methods & offer superior sensitivity
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• Isothermal amplification (LAMP and RPA): Eliminates expensive thermal cyclers, ideal for 

point-of-care (POC) testing and field diagnostics. Provide rapid results (15–40 minutes) with high 

sensitivity & various read-out options, including lateral flow devices.
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• Biosensors and microfluidics: Offer the potential for portable, high-throughput, and sensitive 

detection of ASFV and CSFV. Can integrate all steps of the diagnostic process onto a single chip, 

moving toward automated POC diagnostics
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• Whole-genome sequencing (WGS): High-throughput sequencing technologies, including 

portable Nanopore devices, for rapid and detailed genomic and epidemiological analysis of 

outbreaks



• Fluorescent/chemiluminescent assays for confirming ELISA 
positive results. Higher sensitivity but require specialized lab 
equipment 
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Lateral flow devices: 

• Antigen detection: Poor sensitivity. Fluorescent LFAs to improve sensitivity 

• Antibody detection: Comparable sensitivity to ELISA

• LFAs with combined antigen & antibody detection

• LFAS that can detect antibodies to ASFV and CSFV 

Improved ELISAs:

• Multiple antigens to improve accuracy

Advances - Serological methods for antigen & antibody detection



Best practices for ASF/CSF surveillance
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1. Strategic sampling: Passive sick and dead pig surveillance remains the best approach for 

early detection, as these animals have high viral loads. In endemic regions, both domestic pigs 

and wild boar surveillance is critical 

2.   Proper Samples:  

• Live animals - Whole blood

• Dead animals - Spleen, Tonsils (CSF), lymph nodes, bone marrow, lung and kidney

                             - When full necropsy is not possible  -  Superficial Inguinal lymph nodes 

IHC 



- When no organs are available – Meat Exudate
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• A useful surveillance tool to obtain epi. information related to 

low and moderately virulent strains circulating - facilitate 

ASF control and business continuity

• Abattoir-based meat exudate testing program in Asia 

• Diaphragm samples that can be easily obtained and scaled 

up, and will have no negative effect on carcass quality

https://www.ilri.org/news/deep-dive-inside-vietnams-pork-foodshed-determine-food-safety-issues-and-their-practical
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Non-invasive novel sample types for active surveillance 

 

A. Oral fluids 

• A non-invasive alternative group sample

• Requires less resources and less stress on pigs 

• Can supplement the traditional samples during ASF & CSF 

surveillance

B.   Processing fluid 

• Serosanguineous fluid from piglet castration and tail docking

• Industry byproduct – free sample 

• Can be used to detect both ASFV & CSFV circulating in breeding herds (manuscripts in preparation)  

Best practices for ASF/CSF surveillance contd. 
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3. Biosafety: All personnel involved in sample collection & processing must adhere to strict 

biosafety protocols, as ASFV is highly stable in organic material 

4. Proper sample handling, packaging, and shipping. Essential to maintain sample integrity 

and prevent potential cross-contamination.

5. Testing and result interpretation:  Use the most sensitive and specific assays & proper 

controls. Use of both nucleic acid & serological tests - low virulent ASFV and CSFV strains 

6. Confirmatory testing: The initial positive results should be confirmed by a reference laboratory

7. DIVA diagnostic assays: To differentiate vaccinated and naturally infected animals.  Critical if 

vaccines are used: Molecular and Serological DIVA assays 

Best practices for ASF/CSF surveillance contd. 



ASF 

CSF 

8. Foster collaboration with the WOAH Reference Laboratories

Best practices for ASF/CSF surveillance contd. 

National Centre for Foreign 
Animal Disease
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Role of WOAH Reference Laboratories  
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WOAH Ref. Laboratories are global centers of excellence that play a critical, multi-faceted role in supporting prevention, 
diagnostics, surveillance, disease control and eradication of transboundary diseases 

1. Confirmatory diagnostics - Samples from outbreaks or suspect cases to ensure definitive diagnosis, which is crucial for triggering 
official disease control measures

2. Set international standards for diagnostic tests and share their expertise with national  laboratories, ensuring consistency and 
reliability across different countries. 

3. Develop and store reference material according to WOAH Standards. Distribute reference material and any other reagents used 
in the diagnosis and control to the national laboratories

4. Provide training to veterinary professionals in disease diagnosis and surveillance

5. To establish and maintain a network with other WOAH Reference Laboratories designated for the same pathogen 

6. Coordinate international proficiency testing programs to evaluate the performance of diagnostic tests and laboratories, ensuring 
the quality and accuracy of results

7. Research and development - As scientific leaders, conduct applied research to develop and validate novel diagnostic techniques 
and stay ahead of viral evolution - new rapid field tests, improving serological assays, and investigating emerging viral variants

8. Recommend the prescribed and alternative tests or vaccines as WOAH Standards

9. To collect, process, analyze, publish and disseminate epizootiological data relevant to the designated pathogen

10. To carry out and/or coordinate scientific and technical studies in collaboration with other laboratories, centers or organizations

11. To place expert consultants at the disposal of the WOAH
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LARRSA-NCFAD WOAH Twinning Project for CSF (2017- 2022) Global Affairs Canada Technology Transfer Project

Building Sustainable Diagnostic Capability for 

Eradication of ASF in Ghana

CL3 Modular Labs in Takoradi  

Training 
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Ongoing collaborations with Brazil and Ecuador 

Diagnostic Support/Research 

Vaccine Evaluation 
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Diagnostic Support/Research 
Africa 
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Vietnam 

2021 2022 2023

Diagnostic Support/Research 
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Vietnam 

2024 2025

Diagnostic Support/Research 



Assay Development and Validation 
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ASF+CSF Proficiency Panel  Testing – 2024   

17 Laboratories 

ID Sample Description 
Sample 
Dilution 

Sample 1 Domestic pig experimentally infected with ASFV Georgia 2007/1; P110, DPI 16. 1/20 

Sample 2 
Domestic pig experimentally infected with ASFV OURT88-3/Malta'78; P2, DPI 
56-27-8. 

1/20 

Sample 3 
Domestic pig experimentally infected with ASFV OURT88-3/Malta'78;  P1, DPI 
56-27-8. 

1/20 

Sample 4 Domestic pig experimentally infected with CSFV Suvaxyn; P10, DPI 31. 1/20 

Sample 5 
Domestic pig experimentally infected with ASFV GUS Vietnam/Georgia 2007/1; 
P3, DPC 21. 

1/20 

Sample 6 Domestic pig experimentally infected with CSFV Kanagawa; P1, DPI 52. 1/20 

Sample 7 Normal Pig Serum (commercial source, GIBCO) Undiluted 

Sample 8 Domestic pig experimentally infected with CSFV Parma; P19-S-5, DPI 26. 1/20 

Sample 9 
Domestic pig experimentally infected with ASFV GUS Vietnam/Georgia 2007/; 
P4, DPC 21. 

1/20 

Sample 10 
CSF Hyperimmune serum generated from domestic pig experimentally infected 
with several strains of CSFV; P-03-04. 

1/20 

Sample 11 Domestic pig experimentally infected with ASFV Malta'78; P56, DPI 18. 1/2 

Sample 12 Domestic pig experimentally infected with CSFV Brazil; P5, DPI 34. 1/20 

Sample 13 Domestic pig experimentally infected with ASFV Estonia/2014; P4, DPI 11. 1/2 

Sample 14 
Domestic pig experimentally infected with ASFV OURT88-3/Malta'78; P4, DPI 
56-27-8. 

1/20 

Sample 15 Domestic pig experimentally infected with BDV; P13, DPI 48-15. 1/20 

Sample 16 
Domestic pig experimentally infected with ASFV GUS Vietnam/Georgia 2007/; 
P2, DPC 21. 

1/20 

Sample 17 Domestic pig experimentally infected with CSFV Suvaxyn; P11, DPI 31. 1/20 

Sample 18 
Domestic pig experimentally infected with ASFV OURT88-3/Malta'78; P3,  DPI 
56-27-8. 

1/20 

Sample 19 Domestic pig experimentally infected with ASFV Malta'78; P51, DPI 18. 1/2 

Sample 20 Domestic pig experimentally infected with BVDV; Pig 26, DPI 141. 1/20 

 

ID Sample Description 
Sample 
Dilution 

Sample 1 Cell culture amplified ASFV Georgia 2007/1 1/10 

Sample 2 Cell culture amplified CSFV Kanagawa Undiluted 

Sample 3 Cell culture amplified CSFV Diepholz Undiluted 

Sample 4 Cell culture amplified CSFV Diepholz 1/10 

Sample 5 Molecular Transport Media (MTM) in cell culture media Undiluted 

Sample 6 Cell culture amplified CSFV Alfort/187 1/10 

Sample 7 Cell culture amplified ASFV Malawi 1/10 

Sample 8 Cell culture amplified CSFV Kanagawa 1/10 

Sample 9 Cell culture amplified ASFV Malawi Undiluted 

Sample 10 Cell culture amplified CSFV Alfort/187 1/100 

Sample 11 Cell culture amplified ASFV Lillie 1/10 

Sample 12 Cell culture amplified ASFV Georgia 2007/1 Undiluted 

Sample 13 Cell culture amplified ASFV Lillie Undiluted 

Sample 14 Molecular Transport Media (MTM) Undiluted 

Sample 15 Cell culture amplified CSFV Alfort/187 Undiluted 

 

Distribution of Panels (ELISA)

Distribution of Panels 
(Real-time PCR)



29

Setting international standards for ASF and CSF diagnostic tests



Mammalian Diseases Unit – NCFAD

WOAH Reference Laboratory for ASF and CSF 

Questions??? aruna.ambagala@inspection.gc.ca 

mailto:aruna.ambagala@inspection.gc.ca
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