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Vaccine evaluation

Trial phase Sample size Outcomes assessed | Veterinary equivalent
Phase | 10-100 Safety,

immunogenicity with

different doses and

schedules. Equivalent studies are
Phase Il 100-500 Immunogenicity and | performed.
Sometimes safety with greater
combined with precision.
phase |
Phase il 1000 >100,000 Vaccine efficacy and | Extensive challenge
Conducted if safe if sometimes immune studies with limited field
safe and correlates (field trials to assess safety,
immunogenic trials). immunogenicity and

efficacy.

Phase IV Observational Vaccine Rarely performed.

studies within
the vaccination
programme.

Post-licensure

effectiveness and
safety in the field.

Post vaccination
seroconversion or post
outbreak evaluations are
more common.

Adapted from Knight-Jones el at (2016)
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WOAH Standards on ASF Vaccines

Outline of production and minimum requirements for
vaccines

* Characteristics of the seed virus
* Biological characteristics of the master seed virus

* Quality criteria (sterility, purity, freedom from extraneous
agents)

e Validation as a vaccine strain
* Method of manufacture

* Requirements for regulatory approval
* Manufacturing process
» Safety requirements



Controlled studies vs reality in the field

The sales pitch Some real-world experiences =%

\ #
\¢

High internal validity Requires knowing the
Poor external validity local context.



State of play of the guidelines

Experimental studies Field studies
Laboratory and Randomised Post-vaccination
clinical trials controlled trials monitoring
Vaccine candidate is assessed in Vaccine candidate is assessed in Vaccine is approved & rolled out in
a small groups of animals, a larger number of animals part (or all) of the country/region.
typically 10 pigs per group, in under field conditions Vaccine candidate is monitored
controlled, laboratory conditions following vaccination
1
| ! ! }
In specific In different In specific In specific
population populations geographic population
(e.q. specific (e.g. different locations (e.g. specific
production stage production (e.g. high pig production
or production stage and/or density or high  stage and/or
system) systems risk areas) production
What it measures: ( Vaccine emlacy & Safety ] ( Vaccine effectiveness & Safety )
Exposure/Challenge to ASFV ( Artificial (e.g. intravenous) [ Natural )
Dosage of ASFV challenge [ Known & Controlled ( Unknown & Varied ]
Opportunity to identify rare
.p P v y Low | High
side effects and adverse effects I




State of play of the guidelines

The process

o ASF experimental studies:
efficacy and safety

o Reverse to virulence & _
recombination Literature
o> The role of wild and feral review
pigs' populations in the
evaluation of ASF vaccines
° Vaccines field evaluation

First draft of

and post-vaccination the guidelines
monitoring (for other animal
pathogens)
Sent to 30 people Expert opinion o Evaluation of immune response
. : . ° Diagnostic testing
° uestionnaire
14 (46.7%) completed it 9 o Safety and long-term monitoring

o Reversion to virulence

° Environmental contamination

o Recombination

o Circulating strains

o Cross-protection

o DIVA compatible vaccines

o Role of wildlife

o Epidemiological considerations

o Evaluation of ASF vaccines in the field




State of play of the guidelines

The process

First draft of the | Second draft of the Third (final) draft of
guidelines guidelines the guidelines

B D |
\ \

\ Feedback AHG + \ Further feedback
B discussions during N from AHG +
meeting at WOAH HQ external reviewers

The Stae ofthe Workds Animal ealth |  Mnimal Dseases | @ secn

/7AR World Organisation
Y for Animal Health

Guidelines for African swine fever

ﬁnnnﬂhenﬂﬁ meeting on ASF e i :
vaccines: field evaluation and post- (ASF) vacci nes. f e.Id eval u@o_n
vaccination monitoring and post-vaccination monitoring



https://www.woah.org/en/document/guidelines-for-african-swine-fever-vaccines-2026/
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Vaccine efficacy and sa

Sufficient
resources

Proposal to adopt a novel vaccine
for ASF has been accepted

l

Request vaccine efficacy data
from vaccine manufacturer

Section 4
Design and implement an
independent field vaccine
efficacy trial

|

‘Assessment of country
resource and capacity
to conduct field trial

Section 5

fety in the field

Insufficient
resources

Request field vaccine efficacy
data from WOAH Member
countries with similiar
production characteristics

Collect, store, and analyse data
of field vaccine efficacy trial, and
record any vaccine side effects

Conduct inital benefit-risk
evaluation for vaccine use

Section 6.1

Design and implement post

Decision to administer
the vaccine to the target
population, considering
technical, financial, and
geopolitical factors

NO

Section 6.2

Design and implement a

YES
vaccination monitoring and 1 surveillance programme to
evaluation programme for monitor potential vaccine side
vaccine effectiveness effects and adverse events
1 Section 5 l

Collect, analyse and share results
of vaccine effectiveness study

Review benefit-risk evaluation
with newly collected data

Collect, analyse and share results
of any observed side effects and
adverse events

Continue using the vaccine

Decision on whether to
continue or stop using
the vaccine

Opt out of using the vaccine




Vaccine efficacy and safety in the field — case definition

Case definition

Before designing a vaccine efficacy study, the case definition for ASF
should be clearly defined.

Chapter 15.1 of the WOAH Terrestrial Animal Health Code states that the
definition of infection with ASFV entails either isolation of ASFV from a suid
or detection of antigen, nucleic acid or antibodies specific to ASFV from an
animal, with current or recent ASF clinical signs (or epidemiologically linked
to a confirmed case).

This definition has a purpose for official reporting.

For vaccine evaluation, a case definition specifies the criteria by which
cases are identified and counted, based on what the vaccine meant to
protect against (e.g. mortality, severe clinical signs or transmission)



Vaccine efficacy and safety in the field - outcome

Outcome

Before performing a vaccine efficacy study in the field, the
outcome(s) of interest need(s) to be clearly defined to guide key
design elements of the study.

Study outcome(s) should reflect the main objective of the vaccination
programme in the context of the country’s national/regional ASF control
programme, where the goals may differ between regions or for different
production systems.



Vaccine efficacy and safety in the field

Scenario 1
Region where ASFV is endemic

Objectives of the national ASF control programme:
- Reduce the number of ASF outbreaks
- Minimize associated production impacts

Objectives of the vaccination programme:
- Decrease ASFV transmissibility
+ Reduce associated morbidity and mortality rates

Case definitions:
« Aclinical sign score of 10 or above (See Table 1)
- Pig health deviation from baseline health survey

Outcome measures of the vaccination programme:
- New cases of ASF (based on case definition)
- Change in production parameters (e.g. weight)
- Variations in morbidity or mortality rates

Scenario 2
Region previously ASF-free, where ASF is
newly detected

Objectives of the national ASF control programme:
+ Regain ASF-free disease status

Objectives of the vaccination programme:
+ Decrease ASFV transmissibility
+ Assist in eradicating ASFV from pig population

Case definitions:
- At least two clinical signs consistent with ASF,
along with the detection of antigen or nucleic
acid specific to ASFV

Outcome measures of the vaccination programme:
+ New cases of ASF (based on case definition)




Vaccine efficacy and safety in the field — study design

Study design

* Randomised controlled trials (RCT) are considered the gold
standard method for evaluating vaccine efficacy.

* It compares at least two groups (referred to as ‘arms’) - one group
receives the vaccine candidate under assessment, while the other
usually receives a placebo (or a vaccine for a different disease).

These trials can vary in design depending on the objectives and resources
available, and can be conducted at either the individual (pig) or cluster
level (e.g. pen, farm or village).



Vaccine efficacy and safety in the field - RCT study designs

Individual randomization / \
o © O

Pigs within the same group (e.g. o
farm, pen, village) will receive either O O

the candidate vaccine or a placebo o
(or a vaccine unrelated to the target O
disease). o

It may require more than one farm O @
to achieve the desired sample size, in @)

which case it will be a multisite o ©
randomised control trial (MRCT). & /

O Candidate vaccine

O Placebo



Vaccine efficacy and safety in the field - RCT study designs

Cluster randomization /O - N o o ™
The farms (clusters) are separated o O
: @) O
into two or more groups, and all the @) O O
animals within each cluster will O o © 5 O
receive either the candidate vaccine @ o O o
or the placebo (or vaccine unrelated \ L /
to the target disease).
"o o N o o )
© O
O
© o o o©
O @) O O
O Candidate vaccine O
o O

O Placebo k @ O/ k O/




Vaccine efficacy and safety in the field - RCT study designs

Stepped wedge O o O\
All the farms (clusters) receive the S o
candidate vaccine at different times O o0 O
(steps) of the study (i.e., there is no e ©
control group). The timing at which O o )
the cluster received the intervention o
. . o O
is randomised. @
©©° o ©
\ // N
@)
© o
O Candidate vaccine @) OO
O Placebo o O @
@)
\ /
>

Time



Vaccine efficacy and safety in the field - RCT study designs

Other points to consider:

Study site selection

Ethical considerations

Sample size

Inclusion and exclusion criteria
Blinding

Baseline visit

Vaccination, sampling and data

collection protocol

www.pirbright.ac.uk




So, what is the most ‘appropriate’ design?

It depends...




Benefit-risk assessmen

Sufficient
FEsources

t

Section 4
Design and implement an
independent field vaccine
efficacy trial

Proposal to adopt a novel vaccine
for ASF has been accepted

l

Request vaccine efficacy data
from vaccine manufacturer

Assessment of country
resource and capacity
to conduct field trial

Insufficient
resSOurces

Request field vaccine efficacy
data from WOAH Member
countries with similiar

Collect, store, and analyse data
of field vaccine efficacy trial, and
record any vaccine side effects

Section §

Conduct inital benefit-risk

production characteristics

evaluation for vaccine use

the vaccine to the target
population, considering
technical, financial, and
geopolitical factors

Section 6.1 I Section 6.2
Design and imp post YES Design and implement a
vaccination monitoring and 1 surveillance programme to
evaluation programme for menitor potential vaccine side
vaccine effectiveness effects and adverse events
l Section 5 1

Collect, analyse and share results
of vaccine effectiveness study

Review benefit-risk evaluation

with newly collected data

Collect, analyse and share results
of any observed side effects and
adverse events

Continue using the vaccine

p+— YES -

Decision on whether to
continue or stop using
the vaccine

NO

Opt out of using the vaccine
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Benefit-risk assessment

Potential benefits of vaccinating k@
+ Decrease in clinical disease
« Decrease in mortality
+ Reduction in production losses and
less disruption to business
- Improvement in overall animal health
and welfare for the pig population

Potential risks of vaccinating |

- Temporal vaccine virus shedding

+ Adverse events over time (e.g.
reversion to virulence)

- Side effects (e.g. temporary fever,
reduced feed uptake, weight loss)

- Unable to meet the minimum vaccine
coverage

- Different vaccine efficacy than
expected

Potential benefits of not vaccinating L"d
- If the vaccine strain does not match the
circulating strain of ASFV, it may not be
effective and could lead to mistrust of
vaccines.

Potential risks of not vaccinating |

+ Increased reliance on implementing
biosecurity and surveillance for the
prevention and control of ASF

+ Other control measures (e.g. strict
biosecurity) might not be realistic for
some production systems in the
country (e.g. backyard pig farms)




Sufficient
FEsources

Section 4
Design and implement an
independent field vaccine
efficacy trial

Proposal to adopt a novel vaccine
for ASF has been accepted

l

Request vaccine efficacy data
from vaccine manufacturer

Assessment of country
resource and capacity
to conduct field trial

Section §

(Field) Post-vaccination monitoring

Insufficient
resSOurces

Request field vaccine efficacy
data from WOAH Member
countries with similiar
production characteristics

Collect, store, and analyse data
of field vaccine efficacy trial, and
record any vaccine side effects

Conduct inital benefit-risk

evaluation for vaccine use

ision to administer
the vaccine to the target
population, considering
technical, financial, and
geopolitical factors

Section 6.1

Design and implement post

Section 6.2

Design and implement a

YES
vaccination monitoring and 1 surveillance programme to
evaluation programme for menitor potential vaccine side
vaccine effectiveness effects and adverse events
l Section 5 1

Collect, analyse and share results
of vaccine effectiveness study

Review benefit-risk evaluation

with newly collected data

Collect, analyse and share results
of any observed side effects and
adverse events

Continue using the vaccine

p+— YES -

Decision on whether to
continue or stop using
the vaccine

NO

Opt out of using the vaccine
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(Field) Post-vaccination monitoring

ASF vaccination should be considered as one of the many tools for
ASF prevention and control, and should be integrated within a
comprehensive prevention and control programme that may
incorporate measures such as compartmentalisation, movement

restrictions, and biosecurity improvements.



(Field) Post-vaccination monitoring - vaccine effectiveness

In contrast to vaccine efficacy studies, vaccine effectiveness studies

are essential for evaluating how vaccines perform in real-world

settings.

If there is an official programme, vaccine effectiveness studies

assess the vaccination programme as a whole



(Field) Post-vaccination monitoring - vaccine effectiveness

Study design

Observational studies, such as case-control and cohort studies, are
commonly used.

Case-control study Cohort study

Compares the odds of vaccination in Follows vaccinated and unvaccinated
individuals or herds who developed the | pigs (or herds) over time, comparing
outcome of interest (cases) versus disease incidence.

those who did not (controls) during an

outbreak.

www.pirbright.ac.uk



(Field) Post-vaccination monitoring - vaccine effectiveness

Outcomes to be measured should be linked to the objective of the
control programme and defined in advance.

Aim of the control programme Potential outcomes measures
Reduction in the number of ASF o Reduction in incidence of ASF
outbreaks in the country outbreaks

Eradication in the country and return | e Reduction in transmissibility
to free status.




(Field) Post-vaccination monitoring - Pharmacovigilance

Post-vaccination monitoring of side effects (pharmacovigilance)
Pharmacovigilance and ongoing monitoring of vaccinated pig
populations is crucial for assessing vaccine effectiveness, to maintain
programme confidence and identify side effects or adverse events

post-vaccination

www.pirbright.ac.uk



(Field) Post-vaccination monitoring - Pharmacovigilance

Systematic framework for post-vaccination monitoring of side effects

> (7, World Organisation
for Animal Health
Data sharing of observed ASF vaccine side
effects among WOAH Member countries
A
Communication and data sharing between
countries and WOAH

Key steps

. 4
Step 1: Establish a list of expecte d side I Vaccine product-related side effects Vaccine quality related side effects
effects followmg vaccination Vaccination error-related reactions Vaccination stress-related reactions

\ 4

Step 2: Develop an action plan, establish
communication protocols, and create a
database for reporting side effects

2

4

Step 3: Periodically evaluate and revise the
action plan and vaccination programme as
needed

53

A predefined action plan and communication protocol should be collaboratively
designed by all relevant stakeholders. This should include the development of a
database and appropriate response actions based on the severity and likelihood of
reported side effects, considering the practicality and feasibility on the local situation,

Action plan Communication Database
(i.e. follow-up @ protocol @(i.e. recording system for
procedures to assist (i.e, communication farmers/observers to

farmers and observers) channel and procedures) report side effects)




Knowledge gaps that increase uncertainty

 Immune (humoral and cellular) response: Correlates of protection
have not yet been established for ASFV.

 Differentiating Infected from Vaccinated Animals (DIVA): until
today, there are currently no standardised tests that can be used to
differentiate between vaccinated and infected animals in the
population.

* Genomics: Whole genome sequencing is key for detecting
reversion to virulence and recombination. However, it is expensive,
making it difficult for many countries to perform on a regular basis.
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