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Concerns with ASF live vaccines

 THE World Organisation for Animal Health 
(WOAH) has warned veterinary authorities and 
the pig industry about the risk of using 
‘substandard’ African swine fever (ASF) 
vaccines.

 WOAH has reiterated the importance of using 
only ‘high-quality ASF vaccines with proven 
efficacy and safety’, and ones that have been 
subject to ‘regulatory evaluation and approval’ 
by WOAH international standards.
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PROJECT BACKGROUND

 Goal. Develop recommendations for ASF MLV first generation vaccine international 
guidelines for standards and submission to the WOAH Biological Standards Commission. 

 Process. Recommended guidelines were developed using:

1. Vaccine production and quality control, purity, potency and stability principles and standards described in 
the relevant chapters of the WOAH “Terrestrial Manual”.

2. Current guidelines for veterinary LAV/MLV vaccines on purity, potency, safety and efficacy published by: 
EMA CVMP, USDA CVB, VICH, and WOAH – with a strong emphasis on the SAFETY component

3. Results from PEER-REVIEWED published studies on ASF MLV vaccine lead candidates from leading ASF 
vaccine research/discovery laboratories in the U.S., Europe, Africa, and Asia

4. Consensus and dissention outcomes from  (5)  x  ~3 hr. virtual meeting workshops (SMEs, KOLs, 
Regulatory Experts)

5. Supplemental information obtained from other sources (GARA Workshops [2018, 2022]; lab surveys,  1-
on-1 information exchanges w/ SMEs)
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PROJECT BACKGROUND (cont’d)

 Primary focus on standards associated with first generation, ASF modified-live virus 
vaccine candidates targeting genotype II pandemic strain

 Draft recommendations for ASF MLV first generation vaccine international 
guidelines delivered APR23 to the WOAH Biological Standard Commission 

 Key outcomes circulated in WOAH Biological Standards Commission SEP23 meeting 
report (Annex 16, Item 5.1- pgs. 196-213; Appendix 1, pgs. 214-219)

 Vaccine manufacturers should consider these draft standards when developing and 
evaluating ASF MLV vaccine candidates for regulatory approval

BIOQUEST ASSOCIATES, LLC. 2023



BIOQUEST ASSOCIATES, LLC. 2023





Summary of Key Discussion Areas - Safety

 Breed and Gender

 Age/Weight Range

 Group Size and Housing

 Route of Immunisation

 Dose Studies

 Clinical observations: Frequency, 
Duration, Rectal Temp, 
Disease/Clinical Scoring

 Analytical readouts: viremia 
shedding

 Short vs. long term

 Post-mortem readouts: pathology, 
tissue persistence

 Transmission studies

 Reversion to Virulence

 Recombination

 Pregnant animals

 Wild boars

 Definitions – minimum standards for 
fever, clinical signs, residual virulence, 
viremia, shedding
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Summary of Key Discussion Areas - Efficacy

 Breed and Gender

 Age/Weight Range

 Group Size and Housing

 Dose

 Challenge route

 Challenge strain and dose

 Challenge timepoint

 Clinical observations: 
Frequency, Duration, Rectal 
Temp, Survival, Clinical Scoring

 Analytical readouts: Viremia, shedding, 
challenge virus transmission

 Protective dose (MID vs. PD)

 Duration of immunity

 Cross (heterologous) protection

 DIVA

 Wild boars

 Definitions – minimum standards for 
fever, clinical signs, “prevents” vs. 
“reduces”
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Consensus  Minimum Standards 

Laboratory Safety  

1. MLV transmission more important than shedding; vaccine safety should include measurement of MLV 
transmission to naïve pigs, particularly in regions where several wild type or unauthorised MLV vaccine 
strains/genotypes may be co-circulating.

2. General lack of correlation between: viremia and residual virulence, viremia and ability to shed, viremia 
and ability to transmit; thus, viremia may not be a highly informative parameter to evaluate vaccine 
safety

3. Measure both virus isolation and RT-PCR (blood and swabs); however hard to set safety quantitative 
thresholds.

4. In reversion to virulence studies, not essential to conduct next generation/deep sequencing on ASF MLV 
virus full genome obtained after the last in-vivo passage, however, consideration may be given to 
limiting sequence analysis to genome regions containing gene deletion(s).
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MLV Vaccine Safety - Consensus

Must Demonstrate  

1. Absence of fever (draft definition - average body temperature increase for all vaccinated 
piglets (group mean) for the observation period does not exceed 1.5°C above baseline; and 
no individual piglet shows a temperature rise above baseline greater than 2.5°C for a period 
exceeding 3 days). 

2. Minimum horizontal transmission (defined as no naive, contact piglet shows notable signs 
of disease by ASF related clinical signs, gross pathology and a low percentage of contact 
piglets testing both RT-PCR positive and seropositive).

3. Absence of an increase in virulence (genetic and phenotypic stability) (defined as complies 
with the reversion to virulence test).
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TOP LINE CONCLUSIONS

 There was sufficient consensus on Chapter 3.9.1 African Swine Fever – draft Section 
C - for consideration by the WOAH Biological Standards Commission at their 
SEP2023 meeting

 There are (4) major areas – technical gaps in draft standards - which could benefit 
from future input:

1. ASFV challenge dose (range);

2. Establish numerical cut-off values for fever definition for both vaccine safety and vaccine efficacy;

3. Define 2–3 most important clinical sign observations to measure and make decision on whether or not to 
use a standard numerical scoring for each clinical sign; and

4. Yes/No on the use of prescriptive timepoints and sample types for subsequent passages for regulatory 
reversion to virulence study BIOQUEST ASSOCIATES, LLC. 2023



GARA  - Recommended Next Steps
International Standard Guidelines for ASF  

First Generation Live Attenuated Virus Vaccines

1. Conduct semi-annual review to identify any new peer-reviewed publications 
and new technical information on existing and any new ASF MLV candidates

2. Conduct a comprehensive review of peer-reviewed literature on current ASF 
MLV licensed (Vietnam) vaccines and top vaccine candidates (~12) and 
generate vaccine safety and efficacy comparative summary tables (methods 
used and key results)

3. Provide feedback to the WOAH Biological Standards Commission on the 
current published draft (Terrestrial Manual Chapter 3.9.1 African Swine Fever 
– draft Section C (available on-line)
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Requirements for ASF Vaccines

Introduction

 Vaccines should be prepared in accordance with Chapter 1.1.8 Principles of veterinary vaccine 

production. 

 ASF modified live virus (MLVs) vaccines are based on the live virus that have been naturally 

attenuated or attenuated by targeted genetic recombination

 ASF MLV first generation vaccines – defined as those for which peer-reviewed publications are 

in the public domain

 ASF MLV first generation vaccines allowing the differentiation of infected animals from 

vaccinated animals (DIVA) by suitable methods (e.g. serology-based tests) are preferred.

 Demonstration of MLV safety and efficacy in breeding-age boars, gilts and pregnant sows, and 

onset and duration of protective immunity, are also preferred but are not required to meet the 

minimum standard.  



Requirements for ASF Vaccines

Background

 The ASF p72 genotype II strain (ASFV Georgia 2007/1 lineage) (NCBI, 2020) is recognised to 

be the current highest global threat for domestic pig production worldwide (Penrith et al., 2022). 

 The ASF MLV vaccine production facility should meet the requirements for containment 

outlined in Chapter 1.1.4 Biosafety and biosecurity:  Standard for managing biological risk in 

the veterinary laboratory and animal facilities. 



Requirements for ASF Vaccines

Background

 An optimal ASF MLV first generation vaccine for the target host should have the following 

general characteristics (minimum standards): 

✓ Safe: demonstrate absence of fever and clinical signs of acute or chronic ASF in vaccinated and in-

contact animals, minimal and ideally no vaccine virus transmission, and absence of an increase in 

virulence (genetic and phenotypic stability); 

✓ Efficacious: protects against mortality, reduces acute disease and reduces vertical and horizontal 

disease transmission; 

✓ Quality – purity: free from wild-type ASFV and extraneous microorganisms that could adversely affect 

the safety, potency or efficacy of the product; 

✓ Quality – potent: the log10 virus titre maintained throughout the vaccine shelf life that guarantees the 

efficacy demonstrated by the established minimum immunising (protective) dose. 

✓ Identity: based on the capacity to protect against the ASFV B646L (p72) genotype II pandemic strain 

or other p72 genotypes of recognised epidemiologic importance. 



Requirements for ASF Vaccines

Background

 Ideally, ASF MLV first generation vaccines that meet the minimum standards should also fulfil the 

following additional general characteristics: i) prevents acute and persistent (carrier state) 

disease; ii) prevents horizontal and vertical disease transmission; iii) induces rapid 

protective immunity (e.g. < 2 weeks); and iv) confers stable, life-long immunity.

 Furthermore, ASF MLV second and future generation vaccines should meet the minimum safety 

and efficacy standards as ASF MLV first generation vaccines, and ideally provide additional 

product profile benefits, including but not limited to: i) contain a negative marker allowing the 

differentiation of infected from vaccinated animals (DIVA) by reliable discriminatory tests 

such as serology-based tests; and ii) confer broad range of protection against other p72 

genotype field strains of varying virulence (low, moderate, and high).
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Requirements for ASF Vaccines
2.3.3. Efficacy requirements 



ASF Vaccine Master Seed Purity:

Absence of Parental ASFV
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Peer-reviewed Publications

ASF Reversion to virulence Studies
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Thank you!
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