
 

Rapid Risk Assessment: Clade I Mpox 
Virus (MPXV) Outbreak in the Democratic 
Republic of the Congo – Public Health 
Implications for Canada 
 
Date of assessment: April ൬൱, ൭൫൭൯; Version: ൬.൫ 
 
Reason for the Assessment: Concern of importation of clade I mpox virus (MPXV, formerly monkeypox virus) 
into Canada and subsequent spread, given increasing incidence and potential changing epidemiology in the 
Democratic Republic of the Congo (DRC). 

Risk Question: 
What is the likelihood of clade I MPXV importationa  into Canada and impact of onward spread in the next six 
months (April to September ൭൫൭൯) either via (A) an individual traveller from the DRC, or (B) via an amplification 
eventb outside the DRC or Canada, if such an event were to occur?  

Overall Risk Statement:  
Within the next six months, the likelihood of clade I MPXV importation into Canada from the DRC is low to 
moderate, with a moderate level of uncertainty. However, if an amplification event outside the DRC or Canada 
were to occur, the likelihood of clade I MPXV importation into Canada from such an event would be moderate, 
with a high level of uncertainty.  
 
Two different scenarios of onward spread are anticipated, depending on the type of importation:  
 

A. If importation were to occur via direct importation from the DRC, transmission is expected to be 
primarily in the travellers’ households and among their non-household close contacts. The impact 
on affected populations is estimated to be moderate, with a high level of uncertainty.  

 
B. If importation were to occur via a traveller from an amplification event, transmission would be expected 

primarily within high-contact sexual networks, potentially reaching levels seen in the ൭൫൭൭-൭൫൭൮ mpox 
outbreak in Canada, including some transmission through household contacts. The impact on affected 
populations is estimated to be moderate, with a moderate level of uncertainty. 

 
The impact on an individual’s health is estimated to be minor to moderate for individuals without risk factors, 
with a high degree of uncertainty. Impact on the health of individuals at higher risk of severe outcomes, including 
children, pregnant individuals, and the immunocompromisedc is estimated to be major, with a moderate level of 
uncertainty. 
 
The impact on the health of general population for both types of spread patterns is estimated to be minor, with a 
low level of uncertainty.  
 
a At least one infected person entering Canada. 

b Amplification event: Any event in which someone with mpox comes into contact with and subsequently exposes and infects more people 
than average (i.e., mass exposure). Such events can include but are not limited to: cruise ships, parties, sex on premises venues. 
c Immunocompromised: Individuals with impaired immune response functions due to a variety of factors, including immunodeficiency 
disorders, treatment with immunosuppressives, cancer, unsuppressed HIV, and others. 
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Risk Assessment Summary 
Table 1. Likelihood and impact estimates of a human infection/outbreak of clade I MPXV in Canada within the 
next six months (April to September 2024). 

Question Scenario A - Direct 
Importation:   
Estimate [Uncertainty] 

Scenario B - Importation via 
Amplification Eventa: 
Estimate [Uncertainty] 

What is the likelihood of at least one 
traveller infected with clade I MPXV 
entering Canada? 

Low to moderate [Moderate] Moderate [High] 

What is the most likely spread 
scenario? 

Transmission primarily within 
travellers’ households and their 
non-household close contacts. 

Transmission primarily within 
high-contact sexual networks, 
potentially at levels seen in the 
2022-2023 clade IIb outbreak, 
including some transmission 
through household contacts. 

What would be the impact on an 
individual’s health if infected with 
clade I MPXV (the magnitude of 
effects, including impact on mental 
health, disease morbidity/mortality, 
and/or welfare)? 

Individual without known risk factors: Minor to Moderate [High] 
 
Individual at higher risk of severe outcomes (i.e., children, 
pregnant individuals, and immunocompromised individuals): 
Major [Moderate] 

What would be the population health 
impact on the affected and the 
general populations? 

Cases and their household 
contacts and non-household 
close contacts:  
Moderate [High] 
 
General population:  
Minor [Low] 

Cases and their sexual 
networks and close contacts: 
Moderate [Moderate] 
 
General population:  
Minor [Low] 

See Technical Annex for definitions 
aAny event in which someone with mpox comes into contact with and subsequently exposes and infects more people than average (i.e., 
mass exposure). Such events can include but are not limited to: cruise ships, parties, sex on premises venues, etc. 

Scenario A – Direct Importation 

There is a low to moderate likelihood, with moderate uncertainty, that a clade I MPXV case will be directly 
imported from the DRC over the next ൱ months (April to September ൭൫൭൯).  A simulation-based importation 
model (Technical Annex: Section ൬.൯.൬) estimated between an ൳.൬ – ൬൮.൰% probability that at least one person 
infected with clade I MPXV will enter Canada between April and September ൭൫൭൯ from the DRC, assuming 
incidence in the DRC remains at levels reported in January ൭൫൭൯ (Technical Annex: Section on ൭.൭). Similarly, 
this model estimated a ൫.൮ – ൫.൴% probability of two or more infected individuals entering Canada from the DRC 
in this time period. While general travel and immigration patterns from the DRC to Canada are known, limitations 
in evidence of likelihood of travelling while infectious, the future course of the current DRC outbreaks, and exact 
travel volumes increase uncertainty. 

Scenario B – Importation via Amplification Event 

If an amplification event outside the DRC and Canada were to occur, there is a moderate likelihood, with high 
uncertainty, that at least one clade I MPXV case will be imported to Canada in the next 6 months. This 
estimate is based on the following considerations: Canadians have high rates of air travel; the next 6 months 
overlap with summer travel/vacation, large festivals, and global pride events that may include individuals in 
high-contact sexual networks. Global pride events likely contributed to onward spread in the 2022-2023 clade 
IIb MPXV global outbreak, suggesting that such events could do the same for clade I MPXV. The likelihood 
estimate is highly uncertain since it depends on the type and magnitude of the specific amplification event, 
and then requires a specific sequence of events that are difficult to predict.  
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Likely Spread Scenarios 

Clade I MPXV in the DRC disproportionately impacts children and, historically, transmission has been 
primarily zoonotic with limited person-to-person transmission after spillover events. In 2023, the DRC reported 
record numbers of mpox cases including the first documented cases of sexually transmitted clade I MPXV and 
geographic spread to non-endemic areas of the country where 20- to 30-year-olds have been primarily 
affected and sexual networks are believed to have played an important role.  
 

Historically, MPXV importations into non-endemic settings suggest that even in highly susceptible populations, 
transmission is limited, likely due to exposure requiring close contact via lesions, respiratory droplets or 
contaminated shared surfaces/fomites; however, the epidemiology of the current DRC outbreaks introduce 
uncertainty. All known routes of transmission of MPXV (zoonotic, human-to-human close contact, and human-
to-human sexual transmission) are reported in the current DRC outbreaks, but their respective contribution to 
case counts is unclear at this time. 
 
One spread scenario was considered for each importation type. Scenario A involves direct importation from 
the DRC, resulting in transmission primarily within travellers’ households and their non-household close 
contacts. Scenario B follows an infectious traveller entering Canada from an amplification event outside of the 
DRC and Canada. In this scenario, transmission is expected primarily within high-contact sexual networks, 
potentially at levels seen in the 2022-2023 clade IIb outbreak, including some transmission among household 
contacts. 
 
There is a moderate level of uncertainty with these spread scenarios, given the limited evidence to estimate 
mpox susceptibility in Canada, as well as transmissibility of the clade I MPXV circulating in the current DRC 
outbreaks. Clade I MPXV is not known to be circulating outside of the African continent, so there are 
challenges to predicting exposure and transmission dynamics in the Canadian context. 

Individual Impact 

The impact of a clade I MPXV infection on an individual’s health is expected to be minor to moderate based on 
evidence from the clade IIb outbreak in which most cases experienced mild to moderate symptoms and fully 
recovered with adequate treatment. In clade I, symptoms and infections have historically been more severe 
among those who lack immunity to MPXV (acquired via past infections or vaccination) or receive delayed 
treatment. This estimate is highly uncertain as it is based on emerging clinical data for clade I MPXV, 
assumptions about access to care, and clinical experiences from the clade IIb outbreak outside of the DRC 
context. 
  
The impact of clade I MPXV infections on individuals at greater risk of severe disease and mortality (i.e., 
children, pregnant individuals, and immunocompromised people) is expected to be major. Children in the DRC 
have been disproportionately impacted by clade I MPXV infections and account for the majority of deaths to 
date. Adverse fetal outcomes (e.g., spontaneous fetal abortion) have been documented in infected pregnant 
individuals. Additionally, those with unsuppressed HIV infection are at risk for more severe disease and death 
from mpox. This impact estimate has moderate uncertainty, driven by limited evidence on clade I clinical 
symptoms among these groups, assumptions about access to care, and emerging but limited evidence for a 
case fatality rate reaching ൬൭% in the current DRC outbreaks. 

Impact on the Affected Populations  

The population health impact on the affected population is estimated to be moderate for both scenarios A 
(cases and their household contacts and non-household close contacts) and B (cases and their sexual 
networks and household contacts). Populations involved may experience morbidity associated with infection 
and mental health issues such as depression and anxiety. Households and their close contacts may experience 
stigmatization and social isolation, especially vulnerable populations with limited healthcare access. 
Stigmatization of mpox cases and their caregivers could increase existing barriers to accessing healthcare. The 
impact on affected populations in scenario A is highly uncertain due to limited evidence on clade I disease 
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symptoms, severity, as well as transmissibility. Furthermore, available evidence from DRC may not be directly 
translated to the Canadian context, especially considering differences in access to health services and 
therapeutics.   
 
The level of MPXV immunity (from vaccination and/or infection) in high-contact sexual networks such as 
among some members of the gay, bisexual, and other men who have sex with men (GBMSM) population and 
sex worker population is not high enough (as of December 10, 2023, less than 15% of GBMSM community 
members had at least partial vaccination) to prevent or significantly diminish expected cases if clade I MPXV 
were to enter these sexual networks in Canada.  In addition, the GBMSM population in Canada has a higher 
prevalence of HIV compared to the general population, and HIV co-infection puts individuals at greater risk of 
severe mpox disease and complications. The risk of severe mpox is especially high among those with 
unsuppressed HIV infection and low CD4 counts. Clade I MPXV spread among GBMSM in Canada may also 
increase existing experiences of stigma, discrimination, and marginalization, impacting the mental health, 
wellbeing, and physical safety of GBMSM and those in the broader 2SLGBTQ+ community. This can include 
post-infection stigma related to mpox lesions. The impact on affected populations in Scenario B has a 
moderate level of uncertainty driven by limited evidence on disease severity and transmissibility of clade I 
MPXV in non-endemic, high income countries. The uncertainty is decreased by experience with clade IIb 
MPXV in Canada.  

Impact on the General Population 

The impact on the health of the general population is estimated to be minor for both scenarios A and B, with a 
low level of uncertainty. This is based on substantial evidence from the ൭൫൭൭-൭൫൭൮ clade IIb MPXV global 
outbreak, where there was minimal impact to the general population. In addition, the DRC has not reported, 
either historically or recently, widespread impacts of clade I among the general population.  

Future Risk in Canada 

The probability of importation of a clade I mpox case could increase if the current outbreak were to spread 
beyond the DRC. Of the countries sharing a border with DRC, the ones with the greatest travel into Canada from 
April to September last year (൭൫൭൮) were Uganda, Tanzania, and Rwanda (Technical Annex: Section ൬.൯.൬). On 
March ൬൮, ൭൫൭൯, the Republic of Congo (RC) reported ൯൮ new cases of mpox in several regions, although it is 
unclear which clade is causing the cases.൬ No epidemiological link between the DRC and RC cases has been 
reported to date, but the countries share a border of over ൬,൰൫൫ kilometers. Countries facing challenges, e.g., 
unrest and food insecurity in Sudan and South Sudan, or those sharing a porous border with DRC, e.g., Burundi 
and Rwanda, may be particularly vulnerable to importation and undetected spread of clade I MPXV.൭  
 
There are uncertainties and knowledge gaps (Table ൴) associated with the dynamic nature of the clade I MPXV 
outbreaks in the DRC. Hence, it is challenging to estimate the risk of clade I MPXV to the population of Canada 
in the next six months and beyond. The worst-case scenario in Canada would be transmission to the general 
population from high-contact sexual networks or households and non-household close contacts. Potential drivers 
for spillover and spread include evidence of higher transmissibility of clade I MPXV compared to clade II MPXV, 
and low mpox immunity in the general population. Onward spread in the general population could be driven by 
missed cases due to a low index of clinical suspicion and high mpox susceptibility in the general population. 
Imvamune® vaccinations are approved for use, however, they are not recommended for the general public in 
Canada at this time. Additionally, vaccine hesitancy could impact clade I mpox control in Canada. Transmission 
in the general population could result in substantial health and socioeconomic burden.  
 
However, experience with the clade IIb MPXV outbreak suggests that transmission of clade I MPXV would likely 
be focused within specific high-risk groups if importation were to occur via an infectious traveller from an 
amplification event (Scenario B). Knowledge gained in the GBMSM community about mpox during the clade IIb 
outbreak and evidence of behaviour change suggests potential for successful outbreak control if clade I MPXV 
were to enter high-contact sexual networks in the GBMSM population. Rapid deployment of vaccination 
campaigns, as well as outreach and tailored communication in partnership with community-based organizations 
could prevent broader transmission into the general population. Interventions such as case and contact 
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management, education and community outreach, implementation of biomedical prevention (condoms, pre- and 
post-exposure prophylaxis) and behavioural change, blood screening, and treatment have been effective in 
controlling other infectious diseases such as syphilis and HIV.    
 
COVID-൬൴ has resulted in pandemic fatigue and burnout for both health care and public health systems. 
Considering the trajectory of the ൭൫൭൭-൭൮ clade IIb MPXV outbreak and cases in Canada, we do not anticipate 
seeing clade I MPXV cases reach pandemic levels. However, even in the absence of widespread community 
transmission, small outbreaks could add strain on the medical and public health resources for diagnostics, 
treatment, outbreak management, and staff shortages through absenteeism if healthcare staff are affected. In 
addition, importation and spread of clade I MPXV could have implications for health equity. Potential stigma and 
isolation requirements could exacerbate health inequities in vulnerable populations. 
 
From a natural environment and wildlife perspective, human-to-animal or animal-to-human transmission of 
MPXV in Canada could become a concern in the event of ongoing human-to-human transmission in the general 
population. The likelihood that MPXV becomes enzootic among animal species in Canada with a subsequent 
ongoing risk of zoonotic spread to humans is unknown.  

Proposed Actions for Public Health Authorities 

 
Given the risk of importation of clade I MPXV into Canada, early detection, diagnosis, isolation, and contact 
tracing would be key for the effective control of domestic clade I MPXV transmission. The availability of vaccines 
and antivirals is also important to Canada’s ability to control a likely spread scenario.  
 
Recommendations provided below are based on findings of this risk assessment. These are for consideration by 
jurisdictions according to their local epidemiology, policies, resources, and priorities. Due to the current level of 
uncertainty associated with this event, it is important that the public health response be proportionate to the risk.    
 
The Public Health Agency of Canada (PHAC) will continue to engage and collaborate with federal, provincial, 
territorial and other non-governmental organizations to assess public health risks associated with importation of 
clade I MPXV to Canada.  

Public Health Interventions: Prevention and Response 

 Employ similar public health control measures as those taken during the ൭൫൭൭-൭൫൭൮ clade IIb MPXV 
global outbreak to identify cases and close contacts and limit spread. Refer to Mpox (monkeypox): 
Public health management of cases and contacts in Canada. 

 Continue to follow vaccination and post exposure prophylaxis guidance recommended by the National 
Advisory Committee on Immunization (NACI Rapid Response: Interim guidance on the use of 
Imvamune in the context of monkeypox outbreaks in Canada). 

 Avail PHAC’s National Emergency Strategic Stockpile (NESS) for both vaccine (Imvamune®) and 
therapeutics (TPOXX®), when needed. 

Risk Communication 

 Consider targeted educational and awareness messaging for populations at increased mpox risk while 
continuing with broad communication to Canadians. When necessary, correct and counter mis- or 
disinformation. 

 Consider further awareness and education of health professionals on early detection and management 
of clade I MPXV infections. Additionally, continue to raise awareness among their patients, especially 
those intending to travel to endemic countries, about the importance of mpox vaccination.   

 Consider increasing awareness among travellers to consult a health care provider or visit a travel health 
clinic preferably at least ൱ weeks before travel to get personalized health advice and recommendations.  
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Collaboration and Coordination 

 Engage and communicate with federal/provincial/territorial (FPT) government, Indigenous, and local 
public health partners, as well as relevant community partners from populations at increased risk, to 
enable public health control measures. 

 Increase research readiness by exploring research opportunities to address the key scientific 
uncertainties and knowledge gaps identified during this assessment. 

 Facilitate easy access to healthcare, especially for populations at increased mpox risk. 

 

Surveillance and Reporting  

 Prepare to collect, collate, analyse, and share clade I MPXV data and summarize emerging evidence to 
inform the local, provincial/territorial and federal public health response. Also monitor for potential 
changing transmission dynamics (e.g., from predominately sexual to household/community 
transmission). 

 Continue to monitor and assess vaccination coverage among affected populations to identify areas with 
higher susceptibility to outbreaks. 

 
TECHNICAL ANNEX 

1.  Background and Methods 

1.1 Event Background 

On June ൱, ൭൫൭൮, the DRC declared a public health emergency for its current clade I MPXV outbreak. A total of 
൬൯,൱൭൱ suspected mpox cases, including ൱൰൯ suspected deaths, were reported in the DRC in ൭൫൭൮.൮ This is the 
highest number of cases and deaths ever documented for mpox in the DRC (~൮ times more cases than ൭൫൭൭ 
and ~൰ times more than ൭൫൭൬).൭ The case fatality rate (CFR) among suspected cases identified between 
epidemiological weeks ൬ though ൬൫ of ൭൫൭൯ (൱.൴%) is currently higher than that for all of ൭൫൭൮ (൯.൰%), but has 
been trending downwards in recent weeks (൭൫൭൯ CFR previously reported at ൳.൯% between epidemiological 
weeks ൬ through ൱).൮,൯ The majority of suspected mpox cases (൲൫.൯%) and deaths (൳൱.൲%) are among children 
less than ൬൰ years of age in the DRC.൮ Both historically and recently, children are disproportionately impacted by 
mpox in the DRC. Notably, the DRC is reporting geographic spread of mpox to non-endemic, often urban areas 
with some provinces reporting cases for the first time, primarily affecting ൭൫- to ൮൫-year-olds. Recent evidence 
suggests that heterosexual partners and involvement in the sex industry is playing a role in the urban spread.൰,൱ 
Before April ൭൫൭൮, there were no formally documented cases of sexual transmission of clade I MPXV globally, 
and transmission in endemic areas was primarily zoonotic with limited person-to-person transmission after 
spillover events.൱ Analyses of viral sequences from cases in DRC revealed that more than one outbreak of clade 
I MPXV is occurring, and one of the mutations identified impairs polymerase chain reaction (PCR) detection of 
clade I MPXV when using the CDC-recommended protocol.൲ 
 
There are notable and ongoing limitations with respect to case detection, investigation, and reporting in the DRC. 
Given reduced capacity for rapid diagnostic testing, DRC reports “suspected” mpox cases, which are based on 
clinical examination of typical signs and symptoms. About ൬൰% of suspected cases in ൭൫൭൯ have undergone 
confirmatory testing in the DRC and about ൲൰% of case samples tested positive for MPXV.൰ As a result, there is 
uncertainty around emerging transmission dynamics of the current clade I MPXV outbreaks. Reports of sexual 
and increased close contact transmission raise additional concerns over the rapid expansion of the outbreak in 
the country and surrounding areas.൱ There is concern that the mpox outbreak in the DRC has not yet peaked 
amidst a broader context of a persisting humanitarian crisis, concurrent epidemics (especially among children), 
and other health and social inequities. 
 
Only two clades of MPXV have been detected to date: clade I (previously known as Congo Basin or central 
African clade) and clade II (the former west African clade). Clade II is further divided into two subclades: IIa and 
IIb. The ൭൫൭൭-൭൫൭൮ global mpox outbreak was linked to a new sub-clade of MPXV, clade IIb. Clade I is the only 
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known circulating strain in the DRC, where it is endemic. Evidence suggests that clade I is more transmissible 
and may cause more severe disease than clade II. Prior to the current outbreak, a meta-analysis of clade I 
MPXV in the DRC estimated the secondary attack rate (SAR) among unvaccinated household members to be 
൲.൱% (൴൰% confidence interval [CI]: ൫.൫-൬൰.൭%).൲ Another study reported a SAR of ൰൫% and nine families showed 
>൬ transmission event, and >൱ transmission events occurred within one health zone.൳ As a crude comparison, in 
a clade IIb MPXV outbreak in the US, the SAR among pediatric household contacts of a mpox case was ൯.൲%.൴ 
The basic reproduction number (R൫) of clade I MPXV is estimated to be ൫.൳ based on surveillance data from 
DRC.൲,൬൫ Clade I is associated with more severe disease outcomes compared to clade II, including a more 
pronounced rash, and greater human-to-human transmission.൱,൬൬,൬൭ Clade I is associated with a mortality of up to 
൬൫%, whereas clade IIb has a mortality of less than ൬%.   
 
To date, only clade IIb has been detected in Canada. Five mpox cases have been reported among people under 
൬൳ years of age.൬൮ As of September ൭൴, ൭൫൭൮, ൬,൰൬൰ mpox cases have been reported to PHAC (൬,൯൯൮ confirmed; 
൲൭ probable). There continue to be cases in Canada (all clade IIb) including a notable increase in cases reported 
in Ontario for whom travel has not been reported, suggesting ongoing local transmission.൬൯  

൬.൬.൬  Mpox Susceptibility in Canada 

Routine smallpox immunization in Canada ceased in ൬൴൲൬ and globally in the ൬൴൳൫s. People born in Canada in 
൬൴൲൭ or later have not been routinely immunized against smallpox; therefore, the majority of the population is fully 
susceptible to mpox.൬൰ Statistics Canada estimates ൱൭% of the Canadian population in ൭൫൭൮ are ൫- to ൯൴-years 
old (likely unvaccinated against smallpox);൬൱ and with a vaccine effectiveness of ~൳൫% for smallpox vaccine 
against mpox, based on the above data,൬൲-൬൴ approximately ൲൫% of the Canadian population is susceptible to 
mpox. The duration of immunity from smallpox vaccination received several decades ago is unclear, and 
therefore the level of protective immunity against mpox in older Canadians, is currently unknown. 
 
The GBMSM community in Canada began receiving Imvamune® vaccinations against mpox in ൭൫൭൭. By 
December ൬൫, ൭൫൭൮, less than ൬൰% of GBMSM community members had at least partial vaccination (based on 
about ൬൫൫,൮൫൫ people who got at least a first dose and an estimated ൱൱൴,൫൫൫ members in the GBMSM 
community in ൭൫൭൫), and an estimated ൱% had been fully vaccinated (based on ൮൴,൫൫൫ people with a second 
dose) or immunized (i.e., fully vaccinated, previously infected with mpox, previously infected with mpox + ൬ dose, 
previously infected with mpox + ൭ doses, previously infected with mpox + historical smallpox vaccination, etc.) 
(IDVPB-VCES personal communication, Mar ൭൫൭൯).൭൫ 
 
൬.൭ Definitions 
 Amplification event: Any event in which someone with mpox comes into contact and subsequently exposes 

and infects more people than average (i.e., mass exposure). Such events can include but are not limited to: 
cruise ships, parties, sex on premises venues. 

 Direct Importation: The occurrence of an infectious person arriving in Canada via an itinerary or journey 
that begins in the DRC and whose final destination is Canada, irrespective of stopovers elsewhere between 
the departure and arrival locations. 

 High-contact sexual network: Refers to clustered sexual networks with a high number of sexual 
partners per individual (6-month average: ≥25 sexual partners). Based on a recent Canadian study,21 the 
following sexual practices were associated with a higher number of sexual partners: attending group sex 
events, using dating applications, attending bathhouses and/or sex clubs, and engaging in transactional 
sex in the past 6 months.  

 Immunocompromised: Individuals with impaired immune response functions due to a variety of factors, 
including immunodeficiency disorders, treatment with immunosuppressives, cancer, unsuppressed HIV, 
and others. 

 Mpox exposure: Refers to direct contact with an infected person’s skin lesions, blood, body fluids or 
mucosal surfaces (such as eyes, mouth, throat, genitalia, perianal area), or sharing clothing, bedding or 
common items that have been contaminated with the infected person's fluids or sores. Examples of 
behaviours with potential for exposure can include sexual contact, contact from providing care, or living in 
the same household as a case. 
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൬.൮ Key Assumptions 

 This risk assessment is based on the evidence available at the time of writing.  

 

o On April ൬൮, ൭൫൭൯, Congolese health authorities announced emergency approval of two mpox 
vaccines and an antiviral.൭൭ The potential impact of these forthcoming interventions is unknown 
at this time and was not considered in the risk estimates. 

o The Ministers of Health of Angola, Benin, Burundi, Cameroon, Central African Republic, Congo, 
Democratic Republic of Congo, Gabon, Ghana, Liberia, Nigeria, Uganda and partners, met in 
Kinshasa, DRC and released a joint statement on April ൬൮, ൭൫൭൯.൭൮ The potential impact of this 
public health response is unknown at this time and was not considered in the risk estimates.  

 The assessment assumes that those traveling from the DRC will most often travel to cities with a larger than 
average Congolese population, rather than disperse randomly across Canada.  

 Infectious individuals entering Canada could contribute to both likely spread scenarios, but only one pathway 
is explored in the risk assessment for simplicity. 

 It is assumed that people living in Canada who received a smallpox routine immunization are susceptible to 
mpox based on insufficient evidence for residual, cross-protective immunity.  

 Little is known about the epidemiological or viral characteristics of clade I MPXV outside of the African 
continent. This assessment assumes some similarities with previous strains of clade I and clade IIb MPXV, 
and no drastic increases in transmissibility or severity, though these possibilities are captured in the 
uncertainty estimates.  

 A standard level of treatment would be provided to any cases in Canada, except the first cases when the 
index of suspicion might be low particularly if the case has no history of travel to an endemic area or 
involvement in high-contact sexual networks.  

 Case and contact management guidance will be expected to be implemented as usual (i.e., as it was with 
the ൭൫൭൭-൭൫൭൮ clade IIb MPXV outbreak). 

 Given that the likelihood of an amplification event occurring is highly uncertain and could not be estimated 
within the scope of this risk assessment, such an event was provided as a condition of Question ൬b. 

 For the purposes of this risk assessment, it is assumed that a high degree of direct, person-to-person 
contact (e.g., sexual contact) will occur at an international amplification event. 

൬.൯ Methods 

This assessment was conducted by PHAC between March 4 and April 16, 2024 (see Appendix B for a list of 
contributors). Data collection ended on March 26, 2024. 
 
The rapid risk assessment (RRA) methodology used by PHAC has been adapted from the Joint Risk 
Assessment Operational Tool (JRA OT) to assess the risk posed by zoonotic disease hazards developed jointly 
by the World Health Organization (WHO), Food and Agriculture Organization of the United Nations (FAO), and 
the World Organization for Animal Health (WOAH).൭൯ PHAC adapted the JRA OT by modifying the likelihood and 
impact scales and associated definitions to incorporate elements from other RRA frameworks that are relevant to 
the Canadian context.൭൰,൭൱  
 
PHAC convened a multi-sectoral team that formed two committees: the RRA Oversight Committee and the RRA 
Technical Team. The Oversight Committee (largely comprised of senior managers and decision makers) defined 
the hazard, agreed on the purpose and key objectives for the assessment, outlined the scope, drafted the risk 
question, and reviewed the recommendations. The Technical Team (largely comprised of those with expertise 
and/or information related to the assessment) characterized the risk by providing qualitative estimates of 
likelihood, impact and uncertainty in relation to the risk questions being assessed, based on the available 
evidence and expert opinion. The federal experts represented a variety of disciplines such as epidemiologists, 
virologists, physicians, travel health and migration experts, and health promotion experts (Appendix B). 
 
The risk question being assessed was visualized using a risk pathway (Figure ൬), a diagrammatic representation 
of the key components of the sequence of the hazard from its source to its potential infection of the host of 
interest and subsequent spread scenarios. Each step in the risk pathway is associated with a likelihood or impact 
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sub-question that was then addressed as part of the risk assessment. The Technical Team were introduced to 
the risk pathway and associated questions in a meeting.  
 
Evidence was gathered by scientific experts using a rapid, non-systematic literature search and includes 
published articles and pre-print manuscripts, reports on the current outbreak including surveillance reports, and 
communication from multi-sectoral experts. Where appropriate, some references have been included; where 
references are not included, this evidence was informed by input from the subject matter experts. Public Health 
Risk Sciences (within the National Microbiology Laboratory Branch) provided additional evidence through 
mathematical modelling. The details of this model are provided below. 
 
Final estimates of likelihood or impact for each sub-question were based on discussion with the Technical Team 
and review of the draft report by Technical Team and Oversight Committee. In addition, Technical Team 
members were asked to consult on key uncertainties and knowledge gaps that influenced their level of 
uncertainty in likelihood and impact estimates. These were consolidated into a list of key uncertainties and 
knowledge gaps related to this risk assessment (Table ൴). 
 
Definitions of likelihood (Table A.൭), impact (Tables A.൮ and A.൯), and uncertainty (Table A.൬) are provided in 
Appendix A. Since the risk pathway describes the sequence of events leading up to the undesired outcome, the 
likelihood of each event is conditional on the likelihood of preceding steps in the risk pathway, as assessed in the 
estimation process for each risk pathway sub-question. The likelihood for the overall risk question is therefore 
determined by the lowest likelihood estimated along the risk pathway.  
 
The findings and conclusions represent the consensual, but not necessarily unanimous, opinions of experts 
contributing to this risk assessment, and should not be interpreted as representing the views of all participants 
and their respective organizations. 

൬.൯.൬ Disease Importation Model 

The first component of this analysis estimates the number of Canadian passport holders entering Canada via 
air travel as well as those entering with a foreign passport (hereafter, foreign nationals), for an estimate of total 
incoming travellers within a specific time period and from a specific source country. Using an estimate of 
source country (DRC) incidence, length of infection and the proportion susceptible to mpox in the source 
country and destination (Canada) country, the model computes probability estimates of at least one infected 
case or at least two infected cases entering Canada in the period of assessment. The model was run for 
100,000 simulations to estimate importation risk of clade I mpox from the DRC from April to September 2024, 
inclusive. Results are presented as the percentage of these simulations in which at least one person with 
clade I MPXV entered Canada. Several assumptions and caveats were necessary in executing the model; 
these are listed below.  
 
Considerations in Model Interpretation: 
 The data provided by the Canadian Border Security Agency required that travel from the DRC and from 

the RC be pooled to total travellers from both nations. 
 Travel volumes between one and ten travellers are suppressed for privacy; scenarios were run with the 

suppressed values imputed as the minimum (1) and maximum (10) volume, creating a possible range of 
total travellers and importation probability. 

 Travel volumes for April through September 2024 were assumed to be the same as those reported in April 
through September 2023. 

 The model assumes that the country population is representative of the traveller population in terms of 
proportion susceptible and rates of infection. 

 This model assumes that total cases occurring in the DRC during the risk assessment period (April-
September 2024) will occur at the same levels seen in January 2024. 

 Smallpox immunizations from routine campaigns concluded in the 20th century were assumed to provide 
no immunity to an mpox infection.  

 Due to limited available evidence, when necessary, data from the clade IIb MPXV research were used in 
this model. 
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 Lifetime prevalence of past mpox infections in the DRC was estimated using reported seroprevalence 
among those without smallpox vaccination scars in the country.27  
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2.  Detailed Risk Assessment Results 

൭.൬ Risk Pathway 

 
 
Figure 1. Risk pathway for clade I MPXV importation and spread within Canada. 

൭.൭ Likelihood and impact estimates 

Estimates of the likelihood of clade I MPXV importation into Canada are presented in Tables ൭ and ൮, together 
with associated rationales and uncertainty estimates. The likelihood scale used in this assessment is described 
in Table A.൭. The most likely spread scenarios are presented in Tables ൯ and ൰. Table ൱ includes the magnitude 
of effects on infected individuals (Sub-Question ൮), while rationale for estimates and uncertainties regarding 
population-level impact are reported in Tables ൲ and ൳ (Sub-Questions ൯a and ൯b). The magnitude of effects and 
impact scales used in this assessment are described in Tables A.൮ and A.൯.  
 
Table ൭. Rationale for Sub-Question 1a likelihood and uncertainty estimates.  

൬a. What is the likelihood of at least one traveller infected with clade I MPXV entering Canada from the 
DRC? 
Likelihood estimate Low to moderate 

Uncertainty estimate Moderate 

 
 Assuming the incidence of cases in the DRC continues to be reported at levels observed in January ൭൫൭൯, 

there is an estimated ൳.൬ – ൬൮.൰% probability of at least one infectious person entering Canada 
between April and September ൭൫൭൯ from the DRC, and a ൫.൮ – ൫.൴% chance of at least two infectious 
individuals entering (see Section ൬.൯.൬ for model details). 

 Cumulatively, between epidemiological weeks ൬ through ൬൫ of ൭൫൭൯, ൮,൴൯൬ suspected cases of clade I MPXV 
have been identified in the DRC; ൯൰൳ of these cases were laboratory confirmed.൮  



 

 

൬൭ – Rapid Risk Assessment: Clade I Mpox Virus (MPXV) Outbreak in the Democratic Republic of the Congo – 
Public Health Implications for Canada 

Public Health Agency of Canada    ൭൫൭൯-൫൯-൬൱ 

 

 A ൮൱.൳% decrease in weekly suspected cases was reported in epidemiological week ൬൫ compared to week 
൳.൮,൭൳  

 Between April to September ൭൫൭൮, an estimated ൲,൰൴൱ - ൬൮,൮൳൮ individuals traveled by plane from the DRC 
and RC to Canada (Section ൬.൯.൬). 

o The most popular arrival airports for these passengers were: Montréal-Trudeau (൱൱%), Toronto 
Pearson (൬൰%), and Ottawa Macdonald-Cartier (൱%). 

 In ൭൫൭൮, individuals from the DRC settled in Canada as asylum claimants (<൭,൫൭൰), permanent residents 
(<൲൰൫), and temporary residents (<൮,൰൫൫) (IRCC, personal communication, March ൭൫൭൯). 

o In ൭൫൭൯, <൬൫൫ refugees are expected to arrive in Canada directly from the DRC (IRCC, personal 
communication, March ൭൫൭൯). 

 While general travel and immigration patterns from the DRC to Canada are known, limitations in evidence of 
likelihood of travelling while infectious, the future course of the current outbreak, and exact travel volumes 
increase uncertainty. 

 Mpox is not currently listed in the schedule of the Quarantine Act (QA), which will limit the powers of 
Quarantine Officers (QO) when dealing with a case of mpox. 
 

Table ൮. Rationale for sub-question ൬b likelihood and uncertainty estimates. 
൬b. If an amplification event outside the DRC and Canada were to occur, what is the likelihood of at 
least one traveller infected with clade I MPXV entering Canada from such an event? 

Likelihood estimate Moderate 

Uncertainty estimate High 

 
 The ൭൫൭൭-൭൫൭൮ clade IIb mpox global outbreak: 

o In the ൭൫൭൭-൭൫൭൮ clade IIb MPXV global outbreak, gatherings at festivals and parties were notable 
transmission events.൭൴,൮൫  

 Particularly those attended by GBMSM and the broader ൭SLBGTQI+ community. 
o Pride Season occurs between June and September and is expected to be celebrated in Summer 

൭൫൭൯ through large-scale gatherings of the ൭SLGBTQI+ community.൮൬  
 Travel data for Canada: 

o April through September is the busiest international travel period for overnight visits originating from 
Canada  and in ൭൫൬൴ Canada ranked within the top third of nations in respect to overnight 
international trips per ൬,൫൫൫ people.൮൭,൮൮  

o Some of the DRC’s top international destinations are also popular destinations for flights originating 
from Canada (e.g., Belgium, France, China); it is possible an individual travelling to Canada would 
be infected at a prior international amplification event, were one to happen (based on unpublished 
International Air Transport Association data, ൭൫൭൮). 

 The scenario relies on a sequence of largely unpredictable events to occur: an individual being infected with 
mpox at an amplification event and then traveling to Canada when infectious. 

 Mpox is not currently listed in the schedule of the QA, which will limit the powers of QOs when dealing with a 
case of mpox. 

 
Table ൯. Rationale for the most likely spread scenario sub-question ൭a. 
2a. What is the most likely spread scenario should an infectious traveller enter Canada from the DRC? 

Spread scenario A likely spread scenario is transmission within households and among non-
household close contacts. 

Uncertainty estimate Moderate 

 
 Canadian residents living in communities with a high proportion of Congolese people (the term Congolese 

here includes individuals from RC and DRC and their descendants) (e.g., some communities in Quebec, 
census) may be at higher probability of exposure due to the likelihood that a traveller may be returning to or 
visiting their community. Between ൭൫൬൴ and ൭൫൭൮, most people from the DRC with a valid Permanent 
Resident status or Temporary Resident visa settled in QC, ON, and AB. The number of TR arrivals increased 
annually during this time period (with the exception of ൭൫൭൫) (IRCC, personal communication, March ൭൫൭൯).  
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 Mpox immunity in the Canadian-Congolese population is unknown, but some level of immunity likely 
exists from routine smallpox vaccination in the older age group, and/or previous mpox infection outside of 
Canada in first generation Canadian-Congolese.  

 Overall population susceptibility to mpox in Canada is very high. A small fraction of the Canadian population 
is immunized against mpox (IDVPB-VCES personal communication, March ൭൫൭൯); however, Health Canada 
has authorized the Imvamune® vaccine for mpox virus and orthopoxvirus infections in adults >= ൬൳ years 
who are at high risk of exposure. 

 Evidence to estimate mpox susceptibility in Canada is limited. Transmissibility of the clade I MPXV 
circulating in the current DRC outbreaks is uncertain. 

 
Table 5. Considerations for the most likely spread scenario sub-question 2b. 
2b. What is the most likely spread scenario if an infectious traveller enters Canada from an 
amplification event? 
Spread scenario A likely spread scenario is transmission within high-contact sexual networks, potentially 

at levels seen in the ൭൫൭൭-൭൫൭൮ clade IIb outbreak, including some transmission 
through household contacts 

Uncertainty estimate Moderate 

 
 Since April ൭൫൭൮, many cases of clade I mpox in DRC have been associated with sexual contact, which had 

not previously been reported as a mode of transmission for this clade.൮൯,൮൰ 
 Examples of high-contact sexual networks include some GBMSM sexual networks and sex worker sexual 

networks. Analyses of infection transmission dynamics show that sexual networks among GBMSM exhibit 
high heterogeneity.൮൱ If an individual in a high-contact GBMSM sexual network were infectious with clade I 
MPXV, this could result in spread within the GBMSM population.൮൫ If clade I MPXV were to exhibit similar 
transmissibility as was observed for clade IIb during the ൭൫൭൭-൭൫൭൮ global outbreak, spread through GBMSM 
high-contact sexual networks is expected to be more likely than through other population networks.  

 Due to ongoing circulation of clade IIb MPXV in Canada, if clade I mpox presents similarly to clade IIb, there 
should be a strong clinical suspicion for mpox in individuals presenting with symptoms and with risk factors 
for clade IIb. It is possible, however, that the first cases of clade I mpox in Canada may not be identified as 
clade I, resulting in onward spread. 

 The ൭൫൭൭-൭൫൭൮ clade IIb MPXV outbreak and sexual network dynamics: 
o Analysis of the mpox clade IIb epidemic in North America reported that new viral importations played 

a limited role in the ongoing spread of mpox, suggesting that the sustained epidemic was the result 
of local transmission among GBMSM.൮൫  

o In Canada for clade IIb MPXV in ൭൫൭൭, the probability of transmission per contact among GBMSM 
was assumed to be ൴.൬%-൬൬.൯%, and ൫.൯൱%-൫.൰൲% among the general population (low risk group), 
respectively.൮൲  

o Modelling of the transmission dynamics of clade II MPXV using data from the United Kingdon (UK), 
Spain, Portugal, Germany and Italy showed the mpox effective reproduction number among 
GBMSM to be approximately ൭.൰ which is significantly above the ൬.൫ threshold൮൳ which may be 
explained by increased transmissibility due to clustering (in time) of multiple high-contact events 
among GBMSM with dense sexual networks. 

o In the UK for clade IIb MPXV in ൭൫൭൭, the R൫ for other (non-sexual) transmission pathways was 
estimated to be ൫.൫൯ (൴൰% CI: ൫.൫൫൴–൫.൫൲), while the R൫ for the GBMSM population was estimated 
at ൰.൬൱ (൴൰% CI: ൭.൴൱–൴.൭൯).൮൴  

 Susceptibility of GBMSM in Canada: 
o A proportion of the GBMSM population in Canada has some immunity to clade I MPXV through 

clade IIb infection and/or Imvamune® vaccination, but it is estimated that only ൱% are fully 
vaccinated or immunized.  

o It was estimated that behaviour change rather than vaccination was likely the main cause of the 
short epidemic duration for clade IIb MPXV.൮൫,൮൴,൯൫ Knowledge gained in the GBMSM community 
about mpox during the clade IIb outbreak and evidence of behaviour change in some jurisdictions 
suggests potential for successful outbreak control if clade I MPXV were to enter the GBMSM 
population and rapid/early interventions were implemented (e.g., outreach and tailored 



 

 

൬൯ – Rapid Risk Assessment: Clade I Mpox Virus (MPXV) Outbreak in the Democratic Republic of the Congo – 
Public Health Implications for Canada 

Public Health Agency of Canada    ൭൫൭൯-൫൯-൬൱ 

 

communication in partnership with community-based organizations that work with GBMSM; rapid 
deployment of vaccination campaigns). 

 
Table 6. Considerations for the sub-question 3 impact and uncertainty estimates. 
3. What would be the impact on an individual’s health if infected with clade I MPXV (the magnitude of 
effects, including impact on mental health, disease morbidity/mortality, and/or welfare)? 

 Individuals without risk 
factors for severe 

disease 

Individuals with risk factors for severe disease 
outcomes (i.e., children, pregnant individuals, and 

immunocompromised) 
Impact estimate Minor to Moderate Major 

Uncertainty High Moderate 

 
 Potential social, financial and logistical challenges associated with isolation could be burdensome for 

infected individuals and their families, caregivers, and household members. Additionally, infected individuals 
and their networks may be the targets of stigma, discrimination, and racism.൯൬,൯൭ 

 Mpox outbreaks and their containment can cause mental health issues such as anger, frustration, 
depression and anxiety.൯൮,൯൯   

 Impacts for an individual infected without risk factors for severe disease: 
o Clade I mpox cases generally experience mild to moderate symptoms that commonly include fever, 

cough, lymphadenopathy, sore throat, muscle pain, vomiting, nausea, conjunctivitis, and rash or 
lesions (oral and anogenital).൱,൮൰ Based on the clade IIb global outbreak, pain management is 
commonly required for these symptoms.൯൰ Symptoms are worse among individuals lacking immunity 
(i.e., unvaccinated or no prior infection) or with delayed treatment.൬൭,൯൱ Notably, clade I MPXV is 
associated with a higher CFR and more severe disease than clade II MPXV, including disseminated 
lesions, prodromal symptoms, and hospitalization.൯൲-൯൴   

o With adequate treatment, most patients fully recover without significant impairments to their quality 
of life.൰൫  

o Reported CFRs for clade I MPXV have ranged from ൫ to ൬൫%.൰൬,൰൭ The CFR reported in the current 
DRC outbreak is currently higher for ൭൫൭൯ than during this period in ൭൫൭൮. In ൭൫൭൯, between 
epidemiological weeks ൬ through ൬൫, the DRC reported ൮,൴൯൬ suspected cases with a CFR of ൱.൴%.൮ 
By comparison, during epidemiological weeks ൬ through ൬൫ in ൭൫൭൮, ൬,൮൳൳ suspected cases were 
reported with a CFR of ൯.൰%. 

 There is limited clade I MPXV clinical and hospitalization data. The estimate assumes that experiences from 
the clade IIb outbreak can be applied to clade I impacts outside the DRC context and that individuals will 
have access to adequate care. 

 Impacts for individuals with risk factors for severe disease outcomes: 
o Children are more likely to experience severe symptoms and ൳൱.൲% of the suspected mpox deaths 

in the DRC in ൭൫൭൯ have been among those aged ൫ to ൬൰ years.൮  
o Infections during pregnancy have been reported to result in adverse consequences for the fetus, 

including spontaneous abortion.൰൮ A single study (n=൯ cases) found a ൲൰% perinatal fatality rate 
among maternal clade I MPXV infections, including the only documented case of placental infection 
and stillbirth from congenital mpox syndrome.൰൯  

o Immunocompromised individuals are considered at greater risk of more severe disease and death 
from mpox.൰൰,൰൱ HIV-related immunosuppression, for example, has been associated with more 
frequent fever, anogenital lesions and proctitis in mpox patients.൰൲ Furthermore, mpox severity was 
related to poor HIV continuum of care outcomes and low CD൯+ cell counts. 

 There is limited evidence on clade I clinical symptoms among children and pregnant individuals, however 
there is substantial evidence on clade IIb among immunocompromised individuals. Uncertainty in the impact 
estimate is also driven by assumptions about access to care, and emerging but limited evidence for a CFR 
reaching ൬൭% in the current DRC outbreaks, with most fatalities occurring in children. 

 
 
Table 7. Rationale for the sub-question 4a impact and uncertainty estimates. 
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4a. What would be the impact on population health if there is transmission within households and 
among non-household close contacts? 

 Cases’ households and non-household close contacts General population 

Impact estimate Moderate Minor 

Uncertainty estimate High Low 

 
 Impact on affected household members and their non-household close contacts is estimated to be moderate 

o Households and their close contacts may experience stigmatization and social isolation,൰൳,൰൴ 
especially vulnerable populations with limited healthcare access. This can include post-infection 
stigma related to mpox lesions.൯൭ Stigmatization of mpox cases and their caregivers could increase 
existing barriers to healthcare seeking; potentially contributing to increased transmission of the virus 
in the general population.  

o In a US study, the SAR among children who were household contacts of an mpox case was ൯.൲% (൱ 
of ൬൭൴ pediatric household contacts).൴ The SAR was ൲.൬% for children <൴ years old and dropped to 
൫% for pediatric household contacts >= ൬൫ years old.  

o In DRC, the CFR between epidemiological weeks ൬ though ൬൫ of ൭൫൭൯ (൱.൴%) was higher than that 
for all of ൭൫൭൮ (൯.൰%), but has been trending downwards in recent weeks.൮,൯ There is high 
uncertainty as to whether a similar CFR would apply in Canada due to differences between the DRC 
and Canadian contexts, including population immunity, concurrent epidemics (especially those 
affecting children in the DRC, such as measles), and access to testing and treatment. Demand on 
health services is therefore also uncertain in Canada due to differences between the DRC and 
Canadian contexts. 

 The impact on affected populations is highly uncertain due to limited evidence on disease severity and 
transmissibility of clade I MPXV in non-endemic, high-income countries. 

 Impacts on the health of the general population are estimated to be minor: 
o Depending on the transmissibility of the current clade I MPXV in the DRC outbreaks, spillover into 

the general population is possible, though not very likely if transmissibility is similar to that of clade 
IIb MPXV. Overall population susceptibility to mpox in Canada is very high. A small fraction of the 
Canadian population is immunized against mpox (IDVPB-VCES personal communication, March 
൭൫൭൯); however, Health Canada has authorized the Imvamune® vaccine for mpox virus and 
orthopoxvirus infections in adults >= ൬൳ years who are at high risk of exposure.൱൫ The duration of 
immunity from smallpox vaccination received several decades ago is unclear, and therefore the level 
of population susceptibility in older Canadians, is currently unknown. 

o Approximately ൬൯% of Canadians aged ൬൰ years or older are immunocompromised,൱൬ and at higher 
risk of hospitalization, complications and death from mpox infection should clade I MPXV spill over 
into or begin to circulate in the general population.൱  

 The minor impact on the general population is associated with low uncertainty. This is based on substantial 
evidence from the ൭൫൭൭-൭൫൭൮ clade IIb MPXV global outbreak, where there was minimal impact to the 
general population. In addition, the DRC has not reported, either historically or recently, widespread impacts 
of clade I among the general population. Additionally, potential expected numbers of cases in Canada will 
likely not be high enough to spillover to the general population in the current spread scenario. 

 
Table 8. Rationale for sub-question 4b impact and uncertainty estimates.  
4b. What would be the impact on population health if there is transmission within high-contact sexual 
networks and their household contacts, potentially at levels seen in the 2022-2023 clade IIb outbreak? 

 High-contact sexual networks and their household 
contacts 

General population 

Impact estimate Moderate Minor 

Uncertainty estimate Moderate Low 

 
 Impacts on those involved in high-contact sexual networks and their household contacts are estimated to 

be moderate: 
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o The impacts related to mental health issues and stigma mentioned in Scenario A are applicable to 
Scenario B. Existing systemic barriers could impede access and uptake of mpox testing, 
prevention (e.g., vaccines), care and treatment, thereby perpetuating ongoing transmission, and 
increasing morbidity and mortality. Clade I MPXV spread within the Canadian GBMSM or sex 
worker populations may increase existing stigma experienced by these populations and 
negatively impact their healthcare access, thereby exacerbating health inequities.62  

o Stigma may influence individuals’ and communities’ long-term engagement in the mpox care 
cascade. 

o Evidence suggests that in Canada, the relatively short duration of the clade IIb mpox outbreak 
was largely attributable to behaviour change and not vaccination,40 which could suggest similar 
temporary behaviour change if clade I MPXV were to enter GBMSM high-contact sexual 
networks. A US study showed that a 2-dose mpox vaccination campaign could prevent 21.2% of 
mpox cases and awareness and behavioural changes in the high-risk population could prevent 
15.4% of cases. However, a combination of both measures could prevent 64.0% of mpox cases.63 

o The number of mpox cases in the 2022-2023 clade IIb outbreak can provide a frame of reference 
for potential cases from a clade I MPXV outbreak. In the first six months of the 2022-2023 clade 
IIb outbreak, Canada reported 1470 (1394 confirmed; 76 probable) cases, with a maximum of 30 
cases per day being reported three months after initial importation of the virus.40 

o The GBMSM population in Canada has a higher prevalence of HIV compared to the general 
population, which puts them at greater risk of severe and/or complicated symptoms of mpox due 
to an elevated probability of a co-infection with HIV.64,65   

 The impact on affected populations is associated with moderate uncertainty due to limited evidence on 
disease severity and transmissibility of clade I MPXV in non-endemic, high income countries, but 
considerable experience with clade IIb MPXV in the GBMSM population in Canada.  

 Impacts on the health of the general population are assessed to be minor: 
o During the 2022-2023 mpox outbreak in Canada, most cases were within the GBMSM population, 

with very limited spillover into non-GBMSM populations.40,66,67  
o Due to the potential high rate of spread within high-contact sexual networks, there is a risk of 

possible spillover to the general population. Risk of spillover into the general population could be 
driven by late or missed diagnoses in close contacts of those in high-contact sexual networks, due 
to assumptions about their risk e.g., female partners of males involved in high-contact sexual 
networks.68 Onward spread in the general population could be driven by missed cases due to a 
low index of clinical suspicion and high mpox susceptibility in the general population. 

o Health Canada has authorized the Imvamune® vaccine for mpox virus and orthopoxvirus 
infections in adults >= 18 years who are at high risk of exposure.2 Therefore, in the event that 
there were transmissions within the high-contact sexual networks, vaccination uptake could 
support outbreak control and limit population morbidity and mortality. 

 The minor impact on the general population is associated with low uncertainty. This is based on 
substantial evidence from the 2022-2023 global clade IIb outbreak, where there was minimal impact to the 
general population, and that the DRC has not reported, either historically or recently, widespread impacts 
of clade I among the general population.  

൭.൮ Limitations and knowledge gaps  

This assessment is based on facts known to PHAC at the time of publication and has several important 
limitations that affect the uncertainty in the estimates of likelihood and impact. The key scientific uncertainties 
and knowledge gaps in this assessment include transmissibility of the clade I MPXV circulating in the current 
DRC outbreaks and what the transmissibility would be in a non-endemic setting such as Canada, incubation 
period, period of communicability, severity of disease caused by clade I MPXV in a highly susceptible population 
(i.e., in a non-endemic setting), as well as duration of smallpox vaccine-induced immunity against clade I MPXV 
(see Table ൴ below).  A combination of clade I and clade IIb evidence was used to inform this risk assessment 
when necessary. Of note, evidence on clade I MPXV from before the current DRC outbreaks may exclude cases 
from sexual transmission (none reported until April ൭൫൭൮), which is a mode of transmission in the current 
outbreaks. Evidence from the ൭൫൭൭-൭൫൭൮ clade IIb outbreak captures sexual transmission events, but clade II is 
also associated with less severe disease and lower transmissibility than clade I in the pre-sexual transmission 
mpox literature.  
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The qualitative method used for the likelihood estimation also leads to an over-inflation of likelihood since the 
cumulative effect of probabilities less than 100% along the pathway will reduce the likelihood in a way that 
cannot be captured without quantitative data. This bias is in line with the use of the precautionary principle.  
 
Table 9. Gaps in knowledge  
Uncertainties identified  Unknown/More information needed 
Introduction 
e.g., routes of introduction 

 Lifetime prevalence of mpox for DRC residents 
 Population susceptibility to clade I MPXV within the DRC 
 Precise volume and origin of incoming travellers from the DRC 
 Likelihood and characterization of potential mpox case amplification events 

occurring outside Canada or the DRC 
 Precise likelihood of a Canadian attending and becoming infected at an 

amplification event 
Exposure 
e.g., incidence, prevalence 

 Potential change to modes of clade I MPXV transmission, and relative 
transmissibility by different modes 

 Sexual or close contact network structure required to maintain transmission 
of this clade of mpox  

 Full host range and existence of potential Canadian animal reservoirs   
Susceptibility   Duration of protective immunity against mpox from 1st generation 

smallpox vaccines used pre-1972 
 Effectiveness and duration of immunity from one dose of Imvamune® 

vaccine given pre-exposure or post-exposure 
 Duration of natural immunity from clade IIb or clade I MPXV infection, and 

cross protection to current clade I MPXV circulating in the DRC outbreaks  
Spread    Does asymptomatic transmission occur and if so, what is the rate or 

contribution to cases? 
 Transmissibility e.g., R0, relative contribution of different modes of 

transmission  
 Incubation period  
 Period of communicability (including the duration of time one can be 

infectious after symptom clearance)   
 Duration, viability and infectiousness of virus in body fluids (e.g. semen, 

naso-pharyngeal etc.) 
 Immunity (see Susceptibility above) 

Immediate/direct impacts  
e.g., mental health, 
morbidity/mortality, welfare 

 Disease severity and CFR in the Canadian context 
 Spectrum of clinical presentation and complications and role of comorbidities 

in impacting disease severity 
o Risk of mpox relapse 
o Long term outcomes 

 Severity and complications in pregnant individuals, neonates, and other 
groups at risk of poor outcomes from mpox 

Longer-term/indirect 
impacts 
e.g., social, technological, 
economic, environmental, political 
and regulatory, population and 
health system 

 The longer-term impacts to Canada from increasing clade I mpox cases 
globally are uncertain 

 An understanding of healthcare utilization needs for clade I MPXV cases, 
with or without risk factors for severe disease, may be required to inform 
preparedness and resource management 
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Uncertainties identified  Unknown/More information needed 
Interventions 
e.g., availability of effective 
medical countermeasures, public 
health measures 

 Ability of current Canadian molecular testing methods to differentiate clade I 
and clade IIa/IIb MPXV, without the need for in-depth whole genome 
sequencing.  

 Future of vaccines and treatments for use in pregnancy and in children 
 Risk of antiviral resistance in patients  
 Effectiveness of mpox vaccination as post-exposure prophylaxis and pre-

exposure prophylaxis and to control mpox outbreaks  
 Reduction in risk of transmission upon early treatment initiation 
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Appendix A: Likelihood, Impact and Uncertainty Scales 

 
Table A.1. Criteria for estimating level of uncertainty 

Uncertainty  Criteria 

Very High Lack of data or reliable information; results based on crude speculation only 

High Limited data or reliable information available; results based on educated guess 

Moderate Some gaps in availability or reliability of data and information, or conflicting data; results 
based on limited consensus 
 

Low Reliable data and information available but may be limited in quantity, or be variable; 
results based on expert consensus 
 

Very low Reliable data and information are available in sufficient quantity; results strongly 
anchored in empiric data or concrete information 
 

 
Table A.2. Criteria to estimate likelihood 

Likelihood 
estimate  

Criteria 

High The situation described in the risk assessment question is highly likely to occur (i.e., is 
expected to occur in most circumstances) 
 

Moderate The situation described in the risk assessment question is likely occur 
 

Low The situation described in the risk assessment question is unlikely to occur 
 

Very low  The situation described in the risk assessment question is very unlikely to occur (i.e., is 
expected to occur only under exceptional circumstances) 
 

 
Table A.3. Criteria for estimating magnitude of effect for individuals/population sub-groups if the situation 
described in the risk assessment question occurs 

Estimate Criteria 

Severe Severe impact on mental health and/or disease morbidity/mortality, and/or welfare (e.g., 
loss of income) 

Major  Major impact on mental health and/or disease morbidity/mortality, and/or welfare (e.g., 
loss of income) 

Moderate  Moderate impact on mental health and/or disease morbidity/mortality, and/or welfare 
(e.g., loss of income) 

Minor Minor impact on mental health and/or disease morbidity/mortality, and/or welfare (e.g., 
loss of income) 

Minimal Minimal or no impact on mental health and/or disease morbidity/mortality, and/or welfare 
(e.g., loss of income)   
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Table A.൯. Criteria for estimating population-level impact in Canada 
Estimate Criteria 

Severe 
 

Potential pandemic in the general population or large numbers of case reports, with 
significant impact on the well-being of the population. Severe impact on mental health 
and/or disease morbidity/mortality, and/or welfare (e.g., loss of income). Effect extremely 
serious and/or irreversible. 
 

Major  
 

Case reports with moderate to significant impact on the well-being of the population. 
Moderate to significant impact on mental health and/or disease morbidity/mortality, 
and/or welfare (e.g., loss of income) affecting a larger proportion of the population and/or 
several regions. Effect serious with substantive consequences, but usually reversible. 
 

Moderate  
 

Case reports with low to moderate impact on the well-being of the population. Low 
to moderate impact on mental health and/or disease morbidity/mortality, and/or welfare 
(e.g., loss of income) affecting a larger proportion of the population and/or several 
regions. Effect noticeable with important consequences, but usually reversible. 
 

Minor 
 

Rare case reports, mainly in small at-risk groups, with moderate to significant impact 
on the well-being of the population. Moderate to significant impact on mental health 
and/or disease morbidity/mortality, and/or welfare (e.g., loss of income) on a small 
proportion of the population and/or small areas (regional level or below). Effect marginal, 
but insignificant and/or reversible. 
 

Minimal 
 

No or very rare case reports with low to moderate impact on the well-being of the 
population. Negligible or no impact on mental health and/or disease morbidity/mortality, 
and/or welfare (e.g., loss of income). 
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