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Disclaimer: This analysis was conducted by a multi-sectoral expert team. The qualitative and expert-opinion-based
methodology is intended to be used in situations where policy decisions need to be made in the face of high
uncertainty. The analysis was primarily informed by the team’s collective professional knowledge. It is not intended
as a literature review. The findings and conclusions represent the consensual, but not necessarily unanimous,
opinions of the participants, and do not represent the views of the participants’ respective organizations.

Goal

This report is the summarized analysis of the work conducted by a multi-sectoral expert
team.' The aim was to analyze the public health risk associated with global emergence of
a virus with pandemic potential from influenza A(H5Nx)" clade 2.3.4.4b in the next year
(up to March 31, 2024). Key objectives of the analysis were to inform pandemic
preparedness and monitoring and surveillance activities, and to identify knowledge gaps

and research needs.

There has continued to be widespread and persistent transmission of this clade among
wild and domestic birds, an increasing number of reported cases in non-human
mammals, and sporadic avian-to-human zoonotic transmission globally. This evolving
situation increases the possibility of viral evolution that might support transmission

between humans. In order to assess that risk, a forward-looking analysis was required.

The majority of experts in a Canadian One Health multi-sectoral team, consisting of
federal and provincial experts from human, animal, and ecosystem health sectors, agreed
with the following key risk statement and proposed recommendations coming out of this
analysis. The results of the expert poll, showing the diversity of opinions and uncertainty

levels, is provided in Figure 1.
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Risk Statement

Key Recommendations

It is recommended that:

The rising prevalence and expanding geographic distribution of influenza A(H5NXx) clade
2.3.4.4b in Canada and globally provide more frequent opportunities for mammalian
infection and genetic changes in the virus that may favour mammalian adaptation.

The current situation is one of widespread avian transmission with limited non-human
mammal-to-mammal transmission with sporadic human infections, according to the
majority of a Canadian multi-sectoral expert team.

The most likely scenario for this time next year was considered one of sustained
transmission in non-human mammals, which would provide increased possibilities for
viral adaptation / reassortment potentially leading to transmission between humans.

All scenarios were considered credible, but the worst-case scenario of sustained
transmission between humans (pandemic) in the next year was considered less likely.
Nonetheless, it could have significant human health, health system and other direct and
indirect impacts on other sectors.

There is a high level of uncertainty associated with these risk considerations.

One Health partners continue their planning and preparedness for a potential future
pandemic. Coordination of planning among One Health partners is of great importance
given the potential for ongoing viral activity in humans, animals and at the human-animal-
ecosystem interface in all scenarios.

Existing intersectoral groups set priorities for One Health surveillance to detect changes
in the situation, and partners increase sharing of animal and human surveillance data.
Surveillance of mammal-to-mammal transmission was identified as a priority for public
health.

Partners across sectors collaborate to address program, capacity and knowledge gaps,
particularly those for current and most likely future scenarios.

The Public Health Agency of Canada engage One Health partners in future assessments
of risks to public health associated with current and future influenza A(H5Nx) strains, as
was done in this scenario analysis.
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Method

On February 17, 2023, the Centre for Integrated Risk Assessment at the Public Health
Agency of Canada convened a Canadian One Health multi-sectoral team, consisting of
federal and provincial experts from human, animal, and ecosystem health sectors,
representing a variety of disciplines such as epidemiologists, virologists, wildlife biologists,
veterinarians, and physicians. The integration of expert opinion from a multi-disciplinary,
multi-sectoral team strengthened the analysis by contributing data, knowledge, and
expertise, improving the validity of the analysis itself, and identifying early markers of

change to enhance multi-sectoral action on recommendations.

Four hypothetical yet credible future scenarios over a 1-year period were developed to

account for potential viral evolution and influenza pandemic.

Scenario 1: Scenario 2: Scenario 3: Scenario 4:
Avian transmission Sustained Limited Sustained
and limited' transmission transmission transmission

transmission in between non- between humans between humans
mammals human mammals (pandemic)
(continued current

situation)

All descriptions of avian, non-human mammal, or human transmission refer to either an
influenza A (H5Nx) clade 2.3.4.4b virus, or a future novel virus that has adapted or

reassorted from this clade.

The analysis provided a relative likelihood of these different scenarios, in the face of high
uncertainty. Rather than looking at current risk, scenario analysis broadens the thinking of
experts toward future perspectives. Although it is possible that these scenarios may not
unfold at all, or sequentially as presented, the intermediate scenarios signal an escalation
in the situation and that additional actions and preventative activities should be
considered. Each scenario was examined to capture assumptions, uncertainties,

considerations affecting likelihood, potential impacts, monitoring activities, and evidence

gaps.
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Arisk pathway was developed to illustrate the potential progression of steps to future
scenarios (refer to Figure 2). Possible key monitoring and intervention activities along this
pathway were identified from a One Health perspective to monitor and mitigate the public

health risks.

Conclusion

Influenza viruses can adapt and reassort, but there is a high level of uncertainty regarding
the likelihood and timing of virus evolution that would result in a virus better adapted to
transmission among mammals or humans. Nonetheless, the rising prevalence and
expanding geographic distribution of influenza A(H5NXx) clade 2.3.4.4b in Canada and
globally provides more frequent opportunities for mammalian infection, mutational
changes that may favour further mammalian adaptation, and co-infection with other

influenza viruses that may lead to reassortment.

This analysis was strengthened by the integration of expert opinion from a multi-
disciplinary, multi-sectoral team. The results underscore the importance of continued
efforts to monitor the situation and prepare for a future worst-case scenario, as well as
additional activities as needed for prevention, detection, preparedness, and response at
the human-animal-ecosystem health interface. Moving forward, a One Health approach is
recommended for setting joint priorities for surveillance and sharing of surveillance data,
epidemiological investigation, risk assessment, and prevention, preparedness and

response.

Experts highlighted the need for timely updates to public health guidance and risk
communications should the situation change, a lesson learned from the COVID-19
pandemic. They recommend that important risk information from this analysis be used to

inform planning for guidance and communications in future scenarios. The public health

Page 4 of 9 Pandemic risk scenario analysis: Influenza A(H5NXx) clade 2.3.4.4b virus and
related future novel viruses
Public Health Agency of Canada 2023-03-31



risk may change over time. If we shift from one scenario to another, continued vigilance,

coordination and analysis by a multi-sectoral team is recommended.
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Figure 1: Poll results on current and most likely scenario in one year

Figure 1: Text Description

Multi-sectoral Expert Team members’ responses to the questions: “What scenario are we currently in and what is the level of
uncertainty?” (left panel) and “What is the most likely scenario at this time next year and what is the level of uncertainty?” (right
panel)

e Scenario 1 (avian panzootic with sporadic mammal and human cases) was thought to be the most likely current scenario
(84% of responses). A minority thought Scenario 2 (sustained transmission in non-human mammals) was already
occurring (16%). Most respondents viewed the associated uncertainty as moderate or high, with only 12% of respondents
considering uncertainty to be low.

e Scenario 2 (sustained transmission in non-human mammals) was thought to be the most likely situation at this time next
year by 60% of respondents, followed by Scenario 1 (avian panzootic with sporadic mammal and human cases) [36%] and
Scenario 3 (sustained avian/mammalian transmission with limited transmission in humans) [4%]. Most respondents viewed
the associated uncertainty as moderate to very high, with only 8% of respondents considering uncertainty to be very low.

Multi-sectoral Expert Team Poll Results
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Current situation | Situation after a year

Scenario 1: Avian panzootic with sporadic mammal and human cases

8% of responses (low uncertainty level) 4% of responses (very low uncertainty level)
64% of responses (moderate uncertainty level) | 12% of responses (moderate uncertainty level)
12% (high uncertainty level) 20% of responses (high uncertainty level)
Scenario 2: Sustained transmission in non-human mammals

4% of responses (low level of uncertainty) 4% of responses (very low uncertainty level)
12% of responses (high uncertainty level) 16% of responses (moderate uncertainty level)
NA 28% of responses (high uncertainty level)

NA 12% of responses (very high uncertainty level)
Scenario 3: Limited transmission in humans

NA 4% of responses (high uncertainty level)

NA NA

These poll results are from the multi-sectoral expert team. They reflect which scenario we are currently in, and the most likely
scenario in a year. Bars represent the number (and percentage) of responses, colours indicate the level of uncertainty in
individuals’ response. No experts voted for Scenario 4.
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Figure 2 : Progression of scenarios

Figure 2: Text description

The diagram shows scenario progression from infection prevalence in birds to sustained transmission between non-human
mammals (Scenario 2), through an avian/mammalian panzootic with limited transmission between humans (Scenario 3), towards
a pandemic caused by an influenza A(H5NXx) clade 2.3.4.4b virus (Scenario 4).

o Dirivers that increase the likelihood of Scenario 2 are infection prevalence in birds, progressing to infection in farmed, wild or
companion mammals, progressing to virus adaptation that leads to sustained transmission between non-human mammals.
Virus adaptation in animals could also lead directly to limited transmission between humans, or to sustained transmission
between humans.

e Scenario 2 leads to increased potential for exposure in humans, resulting in human infection and leading to limited
transmission between humans (Scenario 3). Scenario 2 also leads to increased disease burden in animals, increased potential
for virus adaptation/reassortment that could lead to limited transmission between humans.
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e Scenario 3 could lead to further virus adaptation resulting in increased transmission in humans, which could lead to sustained
transmission between humans (Scenario 4).

This simplified progression of scenarios illustrates the potential progression of steps to future scenarios. Infection in birds can lead
to infection in mammals and subsequent virus adaptation to mammals. Sustained transmission may then occur in non-human
mammals (Scenario 2), or virus adaptation could lead directly to scenarios 3 or 4.

i Pandemic Risk Scenario Analysis: Influenza A(H5Nx) clade 2.3.4.4b virus and related future novel viruses, PHAC Report, unpublished.

i This analysis is focused on clade 2.3.4.4b, which includes H5N1 and other H5Nx viruses, and the potential future H5Nx viruses originating
from this clade.

i |_imited: virus infects an individual or a few people/animals in clusters who are in close contact with each other, such as in a family or a
marine mammal setting but does not spread further.

v Sustained: virus transmits easily from one person/animal to the next and then further onward.

v Pandemic as defined in World Health Organization. Pandemic influenza preparedness (PIP) framework.
https://www.who.int/initiatives/pandemic-influenza-preparedness-framework. Accessed April 6, 2023
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