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Abstract

Background: The National Advisory Committee on Immunization (NACI) previously released 
guidance in May of 2024 regarding the use of Imvamune® for the prevention of mpox in the 
context of a routine immunization program. Since the release of this guidance, the emergence 
of a novel subclade of mpox (clade Ib) has led to a shifting epidemiological landscape and 
several international jurisdictions have, therefore, revised their Imvamune guidance.

Objective: To summarize the updated NACI guidance on the use of Imvamune for the 
prevention of mpox.

Methods: NACI reviewed data on the current epidemiology of mpox, both in Canada and 
internationally, current evidence on Imvamune vaccination coverage in Canada, and published 
scientific literature regarding the effectiveness, immunogenicity and safety of Imvamune. NACI 
has also considered additional factors including ethics, equity, feasibility and acceptability. 
Guidance on the use of Imvamune in the context of international travel was developed in 
collaboration with the Canadian Committee to Advise on Tropical Medicine and Travel.

Results: NACI concluded that available evidence supports the limited expansion of groups 
considered at high risk of mpox.

Conclusion: NACI now recommends that in addition to previously identified groups at high 
risk of mpox, certain travellers to areas with ongoing community transmission of mpox virus 
clade I should receive Imvamune. Healthcare workers travelling internationally to support mpox 
outbreaks should also receive Imvamune, and domestic healthcare workers with a high risk of 
frequent exposure may consider vaccination with Imvamune on an individual basis.
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Introduction
Mpox is caused by the monkeypox virus (MPXV), a mammalian 
Orthopoxvirus, and is transmitted either by zoonotic (animal-
to-human) contact or by person-to-person contact with bodily 
fluids, lesions on the skin or mucosal surfaces (e.g., mouth, 
throat, anogenital region) (1). The MPXV is subclassified into 

two distinct clades (clades I and II) and further classified into 
subclades (subclades Ia and Ib, and subclades IIa and IIb), with 
clade IIb causing the 2022 global outbreak. Mpox is typically 
a mild and self-limited disease; however, it can lead to severe 
disease in specific populations, including young children (2), 
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individuals who are pregnant (3) and individuals who are 
immunocompromised (4).

In August 2024, the World Health Organization (WHO) declared 
mpox a public health emergency of international concern for 
the second time (5), following a rapid increase in cases linked 
to a novel subclade (clade Ib) in the Democratic Republic of 
the Congo. Between January 1, 2024, and January 26, 2025, a 
total of 19,837 confirmed mpox cases and 93 deaths have been 
reported in Africa (6). The number of suspected mpox cases and 
mpox-related deaths was considerably higher. Travel-related 
cases of mpox clade Ib have since been reported in numerous 
countries outside of Africa, including in Canada. 

As of September 26, 2025, ten Canadian provinces and 
territories have publicly reported 2,236 cases of mpox, 
with the majority of cases occurring in Ontario (52.2%), 
Québec (27.6%) and British Columbia (16.4%) (7). Two cases 
of mpox clade I (clade Ib) have been reported in Canada (as 
of September 26, 2025), both travel-related. In Canada, gay, 
bisexual and other men who have sex with men (GBMSM) 
continue to experience the largest disease burden, with over 
95% of mpox cases reported. The majority of mpox cases 
observed in Canada occurred during the initial outbreak in 
2022 (approximately 66%, n=1,477 cases), with most cases 
having been reported in Ontario, Québec and British Columbia. 
There have been 677 mpox cases reported in Canada since the 
start of 2024 (as of September 26, 2025). Severe disease remains 
relatively rare, with 53 hospitalizations (seven since the start of 
2024), three intensive care unit admissions (none since the start 
of 2024) and no deaths recorded to date in Canada. 

The National Advisory Committee on Immunization (NACI) 
previously provided interim guidance on the use of 
Imvamune (Modified vaccinia Ankara-Bavarian Nordic [MVA-BN]) 
on May 24, 2024 (8), in the context of a routine immunization 
program. Given the evolving global mpox outbreak and 
emerging evidence on vaccine effectiveness, NACI issued 
updated guidance on the use of Imvamune for the prevention of 
mpox in May of 2025, and this updated guidance is summarized 
below. 

Methods

For this rapid response, NACI reviewed key questions as 
proposed for the NACI mpox Working Group regarding 
the use of Imvamune, considering reports of ongoing mpox 
clade I outbreaks globally. Data on the current epidemiology 
of mpox, both in Canada and internationally, current evidence 
on Imvamune vaccination coverage in Canada, and published 
scientific literature regarding the effectiveness, immunogenicity 
and safety of Imvamune were reviewed. Knowledge synthesis 
was performed by the NACI Secretariat and supervised by 
the NACI mpox Working Group. Following critical appraisal 

of individual studies, summary tables with risk of bias ratings 
informed by Cochrane 2.0 or ROBINS-I, as appropriate, were 
prepared. Stakeholders that provided feedback included a 
Canadian group representing GBMSM communities, the National 
Emergency Strategic Stockpile, the Canadian Immunization 
Committee and the Committee to Advise on Tropical Medicine 
and Travel (collaborated on guidance related to international 
travel). NACI reviewed the available evidence and approved 
the updated recommendations on February 18, 2025. Further 
information on NACI’s evidence-based methodology is available 
online.

Results

Evolving mpox epidemiology 
Evidence directly comparing the severity of MPXV clades 
and subclades, including any data stratified by age, sex or 
other risk factors (i.e., immunocompromised status) are still 
emerging (9–13). In non-endemic areas, clade IIb transmission 
continues to largely occur in high-contact sexual networks, 
primarily the GBMSM community and, therefore, the majority of 
cases reported have been amongst adult males. Unlike clade IIb, 
the strain responsible for the 2022 global outbreak, there is 
considerable transmission of both MPXV clade Ia and Ib outside 
of GBMSM sexual networks. In mpox clade Ia affected regions, 
there is a large disease burden in heterosexual males and 
females, as well as children (9–14). Of the two clade I subclades, 
clade Ia appears to be associated with greater disease severity 
and a higher mortality rate compared to clade Ib (15–17). Given 
the limitations of available data from MPXV endemic countries, 
it is also possible that observed differences between MPXV 
clades and subclades are driven by differences in demographic 
variables (including the populations affected, access to 
healthcare, nutrition, etc.) between infected individuals. 

Vaccine immunogenicity
Recent data have suggested that the antibody titres produced by 
Imvamune vaccination in mpox-naive individuals wane over time, 
usually within six to 12 months (18–20). The clinical significance 
of declining antibody levels over time remains unclear due to 
the lack of a defined correlate of protection for Imvamune. It is 
possible that there are non-antibody markers of protection, as 
the role of innate and cell-mediated immunity is not currently 
fully understood. In addition, the robustness of memory 
responses may potentially influence the disease outcome. 
The disparate time intervals observed between vaccination 
and breakthrough infection among fully vaccinated individuals 
supports this theory (21).

Vaccine effectiveness against mpox infection 
and severe disease

Imvamune administered as a single dose or two-dose schedule 
for the prevention of mpox infection continues to demonstrate 
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a high degree of effectiveness. A recent systematic review and 
meta-analysis (22) reported one-dose vaccine effectiveness was 
76% (95% CI: 64%–88%) and two-dose vaccine effectiveness was 
82% (95% CI: 72%–92%). 

Data on the effectiveness of Imvamune against moderate to 
severe mpox infection (including hospitalization) is less robust, 
but encouraging. In studies providing estimates of effect, even 
a single dose of Imvamune was effective at reducing moderate 
to severe mpox infection (vaccine effectiveness: 82%; 95% CI: 
−50%–98%) (23) and at reducing the odds of hospitalization due 
to mpox (odds ratio [OR]: 0.27; 95% CI: 0.08–0.65) (24). Similarly, 
a two-dose schedule was also associated with a significant 
decrease in the odds of hospitalization due to mpox (OR: 0.20; 
95% CI: 0.01–0.90 and OR: 0.20; 95% CI: 0.0–0.5) (21,24). 
Several additional studies have demonstrated the rarity of 
hospitalizations due to mpox in individuals who have been 
vaccinated with Imvamune®, even with a single dose (25–28). 
When breakthrough infection does occur, the severity of 
infection appears considerably reduced following vaccination 
with Imvamune, with fewer lesions, less mucosal involvement, 
and fewer systemic symptoms (21,25,27). 

At the time of NACI guidance development, available 
vaccine effectiveness data comes from studies conducted in 
countries where mpox is non-endemic, where MPXV clade IIb 
is responsible for virtually all mpox cases and therefore the 
effectiveness of Imvamune against MPXV clade Ia and Ib is 
unclear at this time. Unpublished data from a Centers for Disease 
Control and Prevention study in the Democratic Republic of 
the Congo that began in 2017 and vaccinated approximately 
1,600 healthcare workers with two doses of Imvamune, 
observed only one laboratory-confirmed infection, indicating 
significant effectiveness against mpox in an area of high clade I 
transmission (29,30). In addition, several challenge studies in non-
human primates have demonstrated significant protection against 
MPXV clade I associated with MVA-BN vaccination (31–34). There 
is currently no evidence and no biological rationale to suggest a 
decrease in vaccine effectiveness against MPXV clade Ia or Ib.

Vaccine safety
Available post-marketing safety surveillance data on 
Imvamune suggests that the vaccine is well-tolerated. The most 
common adverse events reported by adults following one and/or 
two doses were non-serious injection-site and systemic reactions, 
consistent with clinical trial findings. Generally, the second dose 
was slightly better tolerated than the first. No serious adverse 
events were reported after either dose, including no signals for 
increased risks of myocarditis/pericarditis following vaccination. 

Data regarding the safety and tolerability of a third dose of 
Imvamune are limited to two small clinical trials. A randomized, 
phase II trial in adults living with HIV administered a booster 
dose of Imvamune to 31 participants, 12 weeks following the 
second dose (35). Compared to a group of participants receiving 

the standard two-dose regimen, those receiving a booster dose 
reported a higher incidence of solicited local adverse events; 
however, no serious adverse events or adverse events of special 
interest related to study vaccine were reported. Unpublished 
results from a phase II clinical trial in Germany (36) reported 
similar results, with no serious adverse events related to the 
vaccine being observed following a third dose two years after 
completion of the two-dose series (n=75 participants). One 
participant (1.3%) reported an unsolicited grade three or higher 
adverse event within 29 days of vaccination. A recent study 
of healthcare workers from the Democratic Republic of the 
Congo, who received a third dose five years after completion 
of the primary series, demonstrated elevated rates of local and 
systemic reactions following the administration of the third dose, 
compared to the first or second dose of the primary series. 
However, no severe adverse events were observed (37).

Ethics, equity, feasibility and acceptability 
considerations

During the development of initial recommendations for 
Imvamune use for the prevention of mpox, Public Health Agency 
of Canada consulted with stakeholder groups representing 
impacted communities. Overall, GBMSM communities 
communicated positive attitudes towards mpox vaccination; 
however, since 2022, the majority of Imvamune recipients have 
only had their first dose. This could potentially be due to factors 
such as perceived lower risk of infection compared to the  
spring/summer of 2022 when case numbers were high 
across many Canadian urban centers, or perceived risk of 
adverse events following immunization after the first dose of 
Imvamune (38–40).

All Canadian provinces and territories continue to offer 
Imvamune to individuals considered at high risk of mpox; 
however, understanding potential barriers and challenges to 
vaccination from the end-user perspective is critical to improving 
vaccine uptake (41). It has been noted that identification of 
travel-associated risks (i.e., sex tourism) presents feasibility and 
equity challenges. Travel-associated risks are difficult to identify 
through public health clinics in some jurisdictions, and this 
impacts feasibility of operationalizing recommendations relating 
to travel risk. It has also been identified that vaccine programs 
administered in travel clinics based on travel risk assessment 
can incur individual costs, which can create inequities. Despite 
feasibility and potential equity challenges, NACI and Committee 
to Advise on Tropical Medicine and Travel considered it 
important to support vaccine access to travelers who may be 
at increased risk of mpox due to the evolving global situation. 
An additional barrier to access for those seeking vaccination 
includes the fact that due to the regulatory status of this vaccine 
in Canada, and because the main supply is held federally, 
Imvamune cannot be purchased by individuals on the private 
market and can only be accessed through provincial, territorial or 
federal programs for recommended populations.
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NACI recommendations

Recommendation 1: NACI continues to recommend that 
individuals at high risk of mpox should receive two doses 
of Imvamune administered at least 28 days (four weeks) 
apart. (Strong NACI recommendation)

•	 At this time individuals considered at high risk of mpox in 
Canada include the following:

	◦ Men who have sex with men (MSM) who:
	◦ Have more than one partner
	◦ Are in a relationship where at least one of the 

partners has other sexual partners
	◦ Have had a confirmed sexually transmitted infection 

acquired in the last year
	◦ Have engaged in sexual contact in sex-on-premises 

venues
	◦ Sexual partners of individuals who meet the criteria 

above
	◦ Sex workers regardless of gender, sex assigned at birth 

or sexual orientation
	◦ Staff or volunteers in sex-on-premises venues where 

workers may have contact with fomites potentially 
contaminated with mpox

	◦ Individuals who anticipate experiencing any of the above 
scenarios, including during travel outside of Canada

Also at high risk are individuals who are travelling to an area with 
ongoing community transmission of MPXV clade I (see mpox: 
Advice for travellers for a list of countries meeting this criteria) 
and anticipate either of the following:

•	 Prolonged close contact (e.g., sharing accommodation), with 
people who reside in the area of active transmission

•	 Sexual contact with people who reside in, or spend 
extended time in, the area of active transmission

Note: NACI guidance related to international travel has been 
updated above, in collaboration with Committee to Advise 
on Tropical Medicine and Travel, to reflect current mpox 
epidemiology worldwide.

Recommendation 2: At this time, Imvamune is not routinely 
recommended for healthcare workers, with the exception of 
post-exposure vaccination. However, it may be considered 
on an individual basis, based on a high risk of frequent 
exposure (e.g., healthcare workers who work at clinics that 
are frequently involved in the diagnosis and management of 
mpox). (Discretionary NACI recommendation)

Recommendation 3: NACI recommends that healthcare 
workers who are travelling internationally to support mpox 
outbreaks should be vaccinated with Imvamune ahead of 
deployment. (Strong NACI recommendation)

Recommendation 4A: NACI continues to recommend that 
personnel who work in research laboratory settings and 
who are at high risk of occupational exposure to replicating 
orthopoxviruses that pose a risk to human health should receive 
two doses of Imvamune administered at least 28 days (four 
weeks) apart. (Strong NACI recommendation)

Recommendation 4B: NACI recommends that additional 
doses of Imvamune may be offered for personnel who work 
in a research laboratory setting and who remain at high risk 
of occupational exposure to replicating orthopoxviruses that 
pose a risk to human health, with a minimum interval of two 
years. (Discretionary NACI recommendation)

Recommendation 5: NACI continues to recommend the use of 
Imvamune as post-exposure vaccination (also known and referred 
to as post-exposure prophylaxis) to individuals who have had 
high risk exposure(s) to a probable or confirmed case of mpox, 
or within a setting where transmission is happening, if they have 
not received both doses of pre-exposure vaccination. (Strong 
NACI recommendation)

Conclusion
Considering the evolving mpox epidemiology and emerging 
data regarding the vaccine effectiveness of Imvamune, NACI 
has provided updated guidance on the use of Imvamune for the 
prevention of mpox. Updates include the addition of travellers to 
areas of with ongoing community transmission of MPXV clade I 
circulation to the groups recommended to receive Imvamune, 
as well updated recommendations for healthcare workers. 
NACI recommendations on the use of Imvamune are based on 
available clinical evidence and current mpox epidemiology and 
may be re-evaluated if additional evidence emerges. 

Authors’ statement 
JM — Writing–original draft, writing–reviewing & editing
MS — Writing–reviewing & editing
NF — Writing–reviewing & editing
KK — Writing–reviewing & editing

The NACI Rapid Response: Updated guidance on the use 
of Imvamune® for the prevention of mpox was prepared by 
J Montroy, K Klein, M Salvadori, N Forbes, C Yan, V Dubey, 
R Harrison, and MC Tunis on behalf of the NACI mpox Working 
Group and was approved by NACI.

Competing interests
None.

ORCID numbers
Joshua Montroy — 0000-0002-6611-0056
Marina I Salvadori — 0000-0001-5371-6510
Nicole Forbes — 0000-0002-2645-695X 
Kristin Klein — 0000-0002-4347-5626

https://orcid.org/0000-0002-6611-0056
https://orcid.org/0000-0001-5371-6510
https://orcid.org/0000-0002-2645-695X
https://orcid.org/0000-0002-4347-5626


Page 120 

ADVISORY COMMITTEE STATEMENT

CCDR • April 2026 • Vol. 52 No. 4

Acknowledgements
NACI gratefully acknowledges the contribution of A Tuite, 
A Howarth, L Coward, and J Daniel. 

NACI mpox Working Group members: K Klein (Chair), 
N Brousseau, A Buchan, E Castillo, M Libman, YG Bui, D Tan, 
M Murti, F Minhaj and C Quach. 

NACI members: R Harrison (Chair), V Dubey (Vice-Chair), 
A Buchan, M Andrew, J Bettinger, N Brousseau, H Decaluwe, 
P De Wals, E Dubé, K Hildebrand, K Klein, M O’Driscoll, 
J Papenburg, A Pham-Huy, B Sander, and S Wilson. 

NACI liaison representatives: L Bill/M Nowgesic (Canadian 
Indigenous Nurses Association), S Buchan (Canadian Association 
for Immunization Research, Evaluation and Education), 
E Castillo (Society of Obstetricians and Gynaecologists of 
Canada), J Comeau (Association of Medical Microbiology and 
Infectious Disease Control), M Lavoie (Council of Chief Medical 
Officers of Health), J MacNeil (Centers for Disease Control 
and Prevention), M McIntyre (Canadian Nurses Association), 
D Moore (Canadian Paediatric Society), M Osmack (Indigenous 
Physicians Association of Canada), J Potter (College of Family 
Physicians of Canada), A Pucci (Canadian Public Health 
Association), D Singh (Canadian Immunization Committee), and 
E Zannis (Canadian Pharmacists Association). 

NACI ex-officio representatives: E Ebert (National Defence 
and the Canadian Armed Forces), P Fandja (Marketed Health 
Products Directorate, Health Canada), K Franklin (Centre for 
Emerging and Respiratory Infections and Pandemic Preparedness 
[CERIPP], Public Health Agency of Canada [PHAC]), 
E Henry (Centre for Immunization Surveillance and Programs 
[CISP], PHAC), M Lacroix (Public Health Ethics Consultative 
Group, PHAC), T Stothart (Vaccine Safety Surveillance, Centre 
for Immunization Surveillance and Programs [CISP], PHAC), 
J Kosche (Centre for Vaccines and Therapeutics Readiness 
[CVTR], PHAC), C Pham (Biologic and Radiopharmaceutical 
Drugs Directorate, Health Canada), M Routledge (National 
Microbiology Laboratory, PHAC), and T Wong (First Nations and 
Inuit Health Branch, Indigenous Services Canada).

Funding

The work of NACI is supported by the Public Health Agency of 
Canada. 

References

1.	 Van Dijck C, Hoff NA, Mbala-Kingebeni P, Low N, Cevik M, 
Rimoin AW, Kindrachuk J, Liesenborghs L. Emergence of 
mpox in the post-smallpox era-a narrative review on mpox 
epidemiology. Clin Microbiol Infect 2023;29(12):1487–92. 
DOI PubMed

2.	 Beeson AM, Haston J, McCormick DW, Reynolds M, 
Chatham-Stephens K, McCollum AM, Godfred-Cato S. 
Mpox in Children and Adolescents: Epidemiology, 
Clinical Features, Diagnosis, and Management. Pediatrics 
2023;151(2):e2022060179. DOI PubMed

3.	 Rossi B, Tiecco G, Logiudice J, Gerami R, Bertoni F, 
Tomasoni LR, Castelli F, Quiros-Roldan E. Mpox in 
pregnancy: unraveling the maternal-fetal risks of a  
re-emerging disease, a narrative review. J Infect Public 
Health 2025;18(5):102758. DOI PubMed

4.	 Ahmed SK, Mohamed MG, Dabou EA, Abuijlan I, 
Chandran D, El-Shall NA, Chopra H, Dhama K. 
Monkeypox (mpox) in immunosuppressed patients. F1000 
Res 2023;12:127. DOI PubMed

5.	 World Health Organization. WHO Director-General declares 
mpox outbreak a public health emergency of international 
concern [press release]. Geneva, CH: WHO; 2024.  
https://www.who.int/news/item/14-08-2024-who-
director-general-declares-mpox-outbreak-a-public-health-
emergency-of-international-concern

6.	 World Health Organization. Multi-country outbreak of mpox, 
External situation report #46 - 28 January 2025. Geneva, CH: 
WHO; 2025. https://www.who.int/publications/m/item/multi-
country-outbreak-of-mpox--external-situation-report--46---
28-january-2025

7.	 Public Health Agency of Canada. Mpox epidemiology 
update. Ottawa, ON: PHAC; 2025. https://health-infobase.
canada.ca/mpox/

8.	 Public Health Agency of Canada. Interim guidance on the 
use of Imvamune® in the context of a routine immunization 
program. Ottawa, ON: PHAC; 2024. https://www.canada.
ca/en/public-health/services/publications/vaccines-
immunization/national-advisory-committee-immunization-
interim-guidance-imvamune-routine-immunization-program.
html

9.	 Beiras CG, Malembi E, Escrig-Sarreta R, Ahuka S, Mbala P, 
Mavoko HM, Subissi L, Abecasis AB, Marks M, Mitjà O. 
Concurrent outbreaks of mpox in Africa-an update. Lancet 
2025;405(10472):86–96. DOI PubMed

https://doi.org/10.1016/j.cmi.2023.08.008
https://pubmed.ncbi.nlm.nih.gov/37574113
https://doi.org/10.1542/peds.2022-060179
https://pubmed.ncbi.nlm.nih.gov/36471498
https://doi.org/10.1016/j.jiph.2025.102758
https://pubmed.ncbi.nlm.nih.gov/40154108
https://doi.org/10.12688/f1000research.130272.2
https://pubmed.ncbi.nlm.nih.gov/37089133
https://www.who.int/news/item/14-08-2024-who-director-general-declares-mpox-outbreak-a-public-health-emergency-of-international-concern
https://www.who.int/news/item/14-08-2024-who-director-general-declares-mpox-outbreak-a-public-health-emergency-of-international-concern
https://www.who.int/news/item/14-08-2024-who-director-general-declares-mpox-outbreak-a-public-health-emergency-of-international-concern
https://www.who.int/publications/m/item/multi-country-outbreak-of-mpox--external-situation-report--46---28-january-2025
https://www.who.int/publications/m/item/multi-country-outbreak-of-mpox--external-situation-report--46---28-january-2025
https://www.who.int/publications/m/item/multi-country-outbreak-of-mpox--external-situation-report--46---28-january-2025
https://health-infobase.canada.ca/mpox/
https://health-infobase.canada.ca/mpox/
https://www.canada.ca/en/public-health/services/publications/vaccines-immunization/national-advisory-committee-immunization-interim-guidance-imvamune-routine-immunization-program.html
https://www.canada.ca/en/public-health/services/publications/vaccines-immunization/national-advisory-committee-immunization-interim-guidance-imvamune-routine-immunization-program.html
https://www.canada.ca/en/public-health/services/publications/vaccines-immunization/national-advisory-committee-immunization-interim-guidance-imvamune-routine-immunization-program.html
https://www.canada.ca/en/public-health/services/publications/vaccines-immunization/national-advisory-committee-immunization-interim-guidance-imvamune-routine-immunization-program.html
https://www.canada.ca/en/public-health/services/publications/vaccines-immunization/national-advisory-committee-immunization-interim-guidance-imvamune-routine-immunization-program.html
https://doi.org/10.1016/S0140-6736(24)02353-5
https://pubmed.ncbi.nlm.nih.gov/39674184


ADVISORY COMMITTEE STATEMENT

Page 121 CCDR • April 2026 • Vol. 52 No. 4

10.	 Brosius I, Vakaniaki EH, Mukari G, Munganga P, Tshomba JC, 
De Vos E, Bangwen E, Mujula Y, Tsoumanis A, Van Dijck C, 
Alengo A, Mutimbwa-Mambo L, Kumbana FM, Munga JB, 
Mambo DM, Zangilwa JW, Kitwanda SB, Houben S, 
Hoff NA, Makangara-Cigolo JC, Kinganda-Lusamaki E, 
Peeters M, Rimoin AW, Kindrachuk J, Low N, Katoto PD, 
Malembaka EB, Amuasi JH, Tshiani-Mbaya O, Kambaji DM, 
Kojan R, Kacita C, Mukadi-Bamuleka D, Ahuka-Mundeke S, 
Vercauteren K, Wawina-Bokalanga T, Muyembe-Tamfum 
JJ, Nundu SS, Liesenborghs L, Mbala-Kingebeni P. 
Epidemiological and clinical features of mpox during the 
clade Ib outbreak in South Kivu, Democratic Republic 
of the Congo: a prospective cohort study. Lancet 
2025;405(10478):547–59. DOI PubMed

11.	 Bhuiya AR, Ali A, Grewal E, Sivanesanathan T, Whitelaw H, 
Wang Q, Mansilla C, Loeb M, Wilson MG. Living evidence 
profile #6.13b: Best-available evidence related to the mpox 
outbreak. McMaster Health Forum 2024.  
https://www.mcmasterforum.org/docs/default-source/
product-documents/living-evidence-profiles/living-evidence-
profile-6-13-appendix_best-available-evidence-related-to-
the-mpox-outbreak.pdf?sfvrsn=78992e1a_5

12.	 World Health Organization. Risk Evaluation of Clade Ia 
Monkeypox Virus: Review of Evidence. Geneva, CH: WHO; 
2024. https://www.who.int/publications/m/item/risk-
evaluation-of-clade-1a-monkeypox-virus-review-of-evidence

13.	 World Health Organization. Risk evaluation of clade Ib 
monkeypox virus: Review of evidence. Geneva, CH: WHO; 
2025. https://www.who.int/publications/m/item/risk-
evaluation-of-clade-1b-monkeypox-virus-review-of-evidence

14.	 Bugeme PM, Bugale PK, Mukika TF, O’Driscoll M,  
Perez-Saez J, Bugwaja L, Shangula SM, Kasi W, Bengehya J, 
Ngai S, Martin AI, Jackson J, Katoto P, Bahizire E,  
Mulopo-Mukanya N, Lessler J, Knee J, Vetter P, Lee EC, 
Mukadi-Bamuleka D, Azman AS, Malembaka EB. Non-sexual 
community transmission of mpox clade Ib in DR Congo. 
medRxiv. 2025:2025.02.25.25322371. https://www.medrxiv.
org/content/10.1101/2025.02.25.25322371v1.full

15.	 Bunge EM, Hoet B, Chen L, Lienert F, Weidenthaler H, 
Baer LR, Steffen R. The changing epidemiology of human 
monkeypox-A potential threat? A systematic review. PLoS 
Negl Trop Dis 2022;16(2):e0010141. DOI PubMed

16.	 Mitjà O, Ogoina D, Titanji BK, Galvan C, Muyembe JJ, 
Marks M, Orkin CM. Monkeypox. Lancet 
2023;401(10370):60–74. DOI PubMed

17.	 Titanji BK, Hazra A, Zucker J. Mpox Clinical Presentation, 
Diagnostic Approaches, and Treatment Strategies: A Review. 
JAMA 2024;332(19):1652–62. DOI PubMed

18.	 Collier AY, McMahan K, Jacob-Dolan C, Liu J, Borducchi EN, 
Moss B, Barouch DH. Decline of Mpox Antibody Responses 
After Modified Vaccinia Ankara-Bavarian Nordic Vaccination. 
JAMA 2024;332(19):1669–72. DOI PubMed

19.	 Phipps K, Yates J, Pettit J, Bialosuknia S, Hunt D, DuPuis AP 
2nd, Payne A, Lee W, McDonough KA. Short-lived 
neutralizing antibody responses to monkeypox virus in 
smallpox vaccine-naive individuals after JYNNEOS vaccination. 
Emerg Infect Dis 2025;31(2):237–45. DOI PubMed

20.	 van Leeuwen LP, Shamier MC, Verstrepen BE, Götz HM, 
Schmitz KS, Akhiyate N, Wijnans K, Bogers S, 
van Royen ME, van Gorp EC, Koopmans MP, de Vries RD, 
GeurtsvanKessel CH, Zaeck LM. Orthopoxvirus-specific 
antibodies wane to undetectable levels 1 year after MVA-BN 
vaccination of at-risk individuals, the Netherlands, 2022 to 
2023. Euro Surveill 2024;29(38):2400575. DOI PubMed

21.	 Guagliardo SA, Kracalik I, Carter RJ, Braden C, Free R, 
Hamal M, Tuttle A, McCollum AM, Rao AK. Monkeypox 
Virus Infections After 2 Preexposure Doses of JYNNEOS 
Vaccine - United States, May 2022-May 2024. MMWR Morb 
Mortal Wkly Rep 2024;73(20):460–6. DOI PubMed

22.	 Pischel L, Martini BA, Yu N, Cacesse D, Tracy M, 
Kharbanda K, Ahmed N, Patel KM, Grimshaw AA, Malik 
AA, Goshua G, Omer SB. Vaccine effectiveness of 3rd 
generation mpox vaccines against mpox and disease 
severity: A systematic review and meta-analysis. Vaccine 
2024;42(25):126053. DOI PubMed

23.	 Brousseau N, Carazo S, Febriani Y, Padet L, Hegg-Deloye S, 
Cadieux G, Bergeron G, Fafard J, Charest H, Lambert G, 
Talbot D, Longtin J, Dumont-Blais A, Bastien S, Dalpé V, 
Minot PH, De Serres G, Skowronski DM. Single-dose 
Effectiveness of Mpox Vaccine in Quebec, Canada: Test-
negative Design With and Without Adjustment for Self-
reported Exposure Risk. Clin Infect Dis 2024;78(2):461–9. 
DOI PubMed

24.	 Schildhauer S, Saadeh K, Vance J, Quint J, Salih T, Lo T, 
Keinde A, Chojolan E, Gotlieb E, Ramos M, Chapman E, 
Peters P, Watson J, Johnson KA, Tang EC, Jacobson K, 
Snyder RE. Reduced Odds of Mpox-Associated 
Hospitalization Among Persons Who Received JYNNEOS 
Vaccine - California, May 2022-May 2023. MMWR Morb 
Mortal Wkly Rep 2023;72(36):992–6. DOI PubMed

25.	 Allard R, Leclerc P, Bergeron G, Cadieux G. Breakthrough 
cases of mpox: one-dose vaccination is associated with 
milder clinical manifestations. J Infect Public Health 
2024;17(4):676–80. DOI PubMed

https://doi.org/10.1016/S0140-6736(25)00047-9
https://pubmed.ncbi.nlm.nih.gov/39892407
https://www.mcmasterforum.org/docs/default-source/product-documents/living-evidence-profiles/living-evidence-profile-6-13-appendix_best-available-evidence-related-to-the-mpox-outbreak.pdf?sfvrsn=78992e1a_5
https://www.mcmasterforum.org/docs/default-source/product-documents/living-evidence-profiles/living-evidence-profile-6-13-appendix_best-available-evidence-related-to-the-mpox-outbreak.pdf?sfvrsn=78992e1a_5
https://www.mcmasterforum.org/docs/default-source/product-documents/living-evidence-profiles/living-evidence-profile-6-13-appendix_best-available-evidence-related-to-the-mpox-outbreak.pdf?sfvrsn=78992e1a_5
https://www.mcmasterforum.org/docs/default-source/product-documents/living-evidence-profiles/living-evidence-profile-6-13-appendix_best-available-evidence-related-to-the-mpox-outbreak.pdf?sfvrsn=78992e1a_5
https://www.who.int/publications/m/item/risk-evaluation-of-clade-1a-monkeypox-virus-review-of-evidence
https://www.who.int/publications/m/item/risk-evaluation-of-clade-1a-monkeypox-virus-review-of-evidence
https://www.who.int/publications/m/item/risk-evaluation-of-clade-1b-monkeypox-virus-review-of-evidence
https://www.who.int/publications/m/item/risk-evaluation-of-clade-1b-monkeypox-virus-review-of-evidence
https://www.medrxiv.org/content/10.1101/2025.02.25.25322371v1.full
https://www.medrxiv.org/content/10.1101/2025.02.25.25322371v1.full
https://doi.org/10.1371/journal.pntd.0010141
https://pubmed.ncbi.nlm.nih.gov/35148313
https://doi.org/10.1016/S0140-6736(22)02075-X
https://pubmed.ncbi.nlm.nih.gov/36403582
https://doi.org/10.1001/jama.2024.21091
https://pubmed.ncbi.nlm.nih.gov/39401235
https://doi.org/10.1001/jama.2024.20951
https://pubmed.ncbi.nlm.nih.gov/39361499
https://doi.org/10.3201/eid3102.241300
https://pubmed.ncbi.nlm.nih.gov/39793541
https://doi.org/10.2807/1560-7917.ES.2024.29.38.2400575
https://pubmed.ncbi.nlm.nih.gov/39301741
https://doi.org/10.15585/mmwr.mm7320a3
https://pubmed.ncbi.nlm.nih.gov/38781111
https://doi.org/10.1016/j.vaccine.2024.06.021
https://pubmed.ncbi.nlm.nih.gov/38906763
https://doi.org/10.1093/cid/ciad584
https://pubmed.ncbi.nlm.nih.gov/37769158
https://doi.org/10.15585/mmwr.mm7236a4
https://pubmed.ncbi.nlm.nih.gov/37676838
https://doi.org/10.1016/j.jiph.2024.02.015
https://pubmed.ncbi.nlm.nih.gov/38461797


Page 122 

ADVISORY COMMITTEE STATEMENT

CCDR • April 2026 • Vol. 52 No. 4

26.	 Charles H, Thorley K, Turner C, Bennet KF, Andrews N, 
Bertran M, Mandal S, Amirthalingam G, Ramsay ME, 
Mohammed H, Sinka K. Mpox Epidemiology and 
Vaccine Effectiveness, England, 2023. Emerg Infect Dis 
2024;30(10):2145–8. DOI PubMed

27.	 Hazra A, Zucker J, Bell E, Flores J, Gordon L, Mitjà O,  
Suñer C, Lemaignen A, Jamard S, Nozza S, Nori AV,  
Pérez-Barragán E, Rodríguez-Aldama JC, Blanco JL, 
Delaugerre C, Turner D, Fuertes I, Leiro V, Walmsley SL, 
Orkin CM; SHARE-NET writing group. Mpox in people with 
past infection or a complete vaccination course: a global 
case series. Lancet Infect Dis 2024;24(1):57–64. DOI PubMed

28.	 Yeganeh N, Yin S, Moir O, Danza P, Kim M, Finn L, Fisher R, 
Kulkarni S, Perez M, Poortinga K, Garland W, Foo C, 
Haddix M, Archer R, Frey N, Balter S, Singhal R, Kim A. 
Effectiveness of JYNNEOS vaccine against symptomatic 
mpox disease in adult men in Los Angeles County, August 
29, 2022 to January 1, 2023. Vaccine 2024;42(20):125987. 
DOI PubMed

29.	 Smallpox Vaccine JY. in Adult Healthcare Personnel at 
Risk for Mpox in the Democratic Republic of the Congo. 
Clinicaltrials.gov 2025. https://clinicaltrials.gov/study/
NCT02977715

30.	 Centers for Disease Control and Prevention. Interim Clinical 
Considerations for Use of Vaccine for Mpox Prevention in 
the United States. Atlanta, GA: CDC; 2025. 

31.	 Earl PL, Americo JL, Wyatt LS, Eller LA, Whitbeck JC, 
Cohen GH, Eisenberg RJ, Hartmann CJ, Jackson DL, 
Kulesh DA, Martinez MJ, Miller DM, Mucker EM, 
Shamblin JD, Zwiers SH, Huggins JW, Jahrling PB, Moss B. 
Immunogenicity of a highly attenuated MVA smallpox 
vaccine and protection against monkeypox. Nature 
2004;428(6979):182–5. DOI PubMed

32.	 Earl PL, Americo JL, Wyatt LS, Espenshade O, Bassler J, 
Gong K, Lin S, Peters E, Rhodes L Jr, Spano YE, Silvera PM, 
Moss B. Rapid protection in a monkeypox model by a single 
injection of a replication-deficient vaccinia virus. Proc Natl 
Acad Sci USA 2008;105(31):10889–94. DOI PubMed

33.	 Stittelaar KJ, van Amerongen G, Kondova I, Kuiken T, 
van Lavieren RF, Pistoor FH, Niesters HG, van Doornum G, 
van der Zeijst BA, Mateo L, Chaplin PJ, Osterhaus AD. 
Modified vaccinia virus Ankara protects macaques against 
respiratory challenge with monkeypox virus. J Virol 
2005;79(12):7845–51. DOI PubMed

34.	 Volz A, Sutter G. Protective efficacy of Modified Vaccinia virus 
Ankara in preclinical studies. Vaccine 2013;31(39):4235–40. 
DOI PubMed

35.	 Overton ET, Lawrence SJ, Stapleton JT, Weidenthaler H, 
Schmidt D, Koenen B, Silbernagl G, Nopora K, Chaplin P. 
A randomized phase II trial to compare safety and 
immunogenicity of the MVA-BN smallpox vaccine at 
various doses in adults with a history of AIDS. Vaccine 
2020;38(11):2600–7. DOI PubMed

36.	 An Open-Label Phase II Study to Evaluate Immunogenicity 
and Safety of a Single IMVAMUNE Booster Vaccination Two 
Years After the Last IMVAMUNE Vaccination in Former POX-
MVA-005 Vaccinees. Clinicaltrials.gov 2008.  
https://clinicaltrials.gov/study/NCT00686582

37.	 Centers for Disease Control and Prevention. Internal 
presentation to NACI mpox Working Group. Atlanta, GA: 
CDC; January 2025.

38.	 Prochazka M, Vinti P, Hoxha A, Seale A, Mozalevskis A, 
Lewis R, Sagastume RM, Scherzer M, Dore L, Doherty M. 
Temporary adaptations to sexual behaviour during the 
mpox outbreak in 23 countries in Europe and the Americas: 
findings from a retrospective cross-sectional online survey. 
Lancet Infect Dis 2024;24(12):1309–18. DOI PubMed

39.	 Santos GR, Ribeiro CJ, Santos Júnior JF, Almeida VS, 
Nascimento RC, Barreto NM, Sousa AR, Bezerra-Santos M, 
Cepas LA, Fernandes AP, Mendes IA, Santos Júnior AG, 
Maronesi ML, Sousa ÁF. Mpox Vaccine Hesitancy Among 
Brazilian Men Who Have Sex with Men: A National  
Cross-Sectional Study. Vaccines (Basel) 2024;12(11):1229. 
DOI PubMed

40.	 Svartstein AW, Knudsen AD, Heidari SL, Heftdal LD, Gelpi M, 
Benfield T, Nielsen SD. Mpox Incidence and Vaccine Uptake 
in Men Who Have Sex with Men and Are Living with HIV in 
Denmark. Vaccines (Basel) 2023;11(7):1167. DOI PubMed

41.	 Muncaster K, Masterman C, Barnett T, Kozak RA, Mandel E, 
Campbell K, Biondi Mj MJ. A retrospective chart review 
and thematic analysis of patients seeking mpox vaccination 
during the initial outbreak in 2022-2023: evaluation of 
access, motivations, and stigma. BMC Public Health 
2024;24(1):3436. DOI PubMed

https://doi.org/10.3201/eid3010.240292
https://pubmed.ncbi.nlm.nih.gov/39259828
https://doi.org/10.1016/S1473-3099(23)00492-9
https://pubmed.ncbi.nlm.nih.gov/37678309
https://doi.org/10.1016/j.vaccine.2024.05.035
https://pubmed.ncbi.nlm.nih.gov/38789368
https://clinicaltrials.gov/study/NCT02977715
https://clinicaltrials.gov/study/NCT02977715
https://doi.org/10.1038/nature02331
https://pubmed.ncbi.nlm.nih.gov/15014500
https://doi.org/10.1073/pnas.0804985105
https://pubmed.ncbi.nlm.nih.gov/18678911
https://doi.org/10.1128/JVI.79.12.7845-7851.2005
https://pubmed.ncbi.nlm.nih.gov/15919938
https://doi.org/10.1016/j.vaccine.2013.03.016
https://pubmed.ncbi.nlm.nih.gov/23523402
https://doi.org/10.1016/j.vaccine.2020.01.058
https://pubmed.ncbi.nlm.nih.gov/32057574
https://clinicaltrials.gov/study/NCT00686582
https://doi.org/10.1016/S1473-3099(24)00531-0
https://pubmed.ncbi.nlm.nih.gov/39305907
https://doi.org/10.3390/vaccines12111229
https://pubmed.ncbi.nlm.nih.gov/39591132
https://doi.org/10.3390/vaccines11071167
https://pubmed.ncbi.nlm.nih.gov/37514983
https://doi.org/10.1186/s12889-024-20948-1
https://pubmed.ncbi.nlm.nih.gov/39695472

