
Abstract
Since 2022, mpox has triggered two public health emergencies of international concern, 

with sustained transmission across Africa and beyond. We conducted a modelling 

study to assess the cost-effectiveness of routine mpox vaccination in endemic African 

provinces as a strategy to reduce disease transmission and strengthen pandemic 

prevention and response.

Although mpox imposes a substantially lower disease burden than malaria, tuberculosis, 

or diarrheal disease in the Democratic Republic of the Congo (DRC), routine mpox 

vaccination would still be health-positive for more than half of the DRC population 

(53.5 million people), including 23.2 million children.

From a local health benefits perspective, routine vaccination of children aged 0–9 years 

may be cost-effective at $10 per dose compared with no vaccination in the two highest-

burden provinces of the DRC. From a global healthcare payer perspective, routine 

vaccination of 8.5 million children aged 0–9 years in endemic regions of the DRC over a 

10-year period—at an estimated cost of $203 million—could reduce the probability and 

size of mpox pandemics outside Africa—yielding an return on investment exceeding 3:1, 

even if the vaccine is used considerably past the point of local cost-effectiveness. However, 

under current budget constraints, additional donor financing would be required to realise 

these benefits for global pandemic prevention.

We recommend: (1) expanding data on mpox vaccine efficacy and epidemiology; 

(2) advancing realistic financing strategies that account for trade-offs; (3) assessing 

routine vaccination for other high-risk pathogens; and (4) convening partners to assess 

the development of combination vaccines for mpox and other pathogens.
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Key messages
•	 Since 2022, mpox has caused two public health emergencies of international concern, 

with human-to-human transmission across Africa. The Democratic Republic of Congo (DRC) 

remains the epicentre of mpox, with endemic circulation, the highest case burden, and 

continued exported cases.

•	 Mpox is a vaccine-preventable disease, emphasising the urgent need for vaccination 

to prevent disease transmission and reduce global outbreaks.

•	 We conducted a modelling study to determine the cost-effectiveness of routine mpox 

vaccination in endemic provinces in Africa, from the perspective of both in-country 

and global healthcare payers.

•	 We find that even in its peak year (2024), mpox causes a substantially lower disease 

burden among children ages 0–9 years compared to malaria, tuberculosis, or diarrhoeal 

disease in the most affected country in Africa (DRC). These other diseases are likely at least 

ten times more burdensome.

•	 Still, routine mpox vaccination would be a health-positive intervention for over half of the 

population of the DRC (53.5 million people), including 23.2 million children ages 0–9 years. 

From the in-country perspective, routine vaccination in children ages 0–9 years may be 

cost-effective when compared to no vaccination in the two highest burden provinces of the 

DRC, depending on the exact threshold used.

•	 From a global healthcare payer perspective, routine vaccination of 8.5 million children ages 

0–9 years in endemic regions of the DRC over a 10-year period (at an approximate cost of 

$203 million) could reduce the probability and size of mpox pandemics outside of Africa, 

with an ROI of more than 3:1 even if the vaccine is used considerably past the point of local 

cost-effectiveness.

•	 While safe and effective vaccines exist for mpox, some are not yet approved for use in 

children outside of emergency situations. A prerequisite for wider administration of mpox 

vaccines in children is continued support for collection of safety and effectiveness data.

•	 The benefits of wider use of routine mpox vaccination are greater than the costs from 

a global healthcare payer perspective, but additional donor funding would be needed 

due to current budget constraints.
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Motivation
Pandemic prevention and response (PPR) is inherently challenging because it requires a rapid and 

coordinated response based on uncertain data. Nonetheless, it is critical to prioritise investments 

in PPR given the immense health and economic burden imposed by pandemics like COVID-19 

(Keogh-Brown et al. 2008; Cutler et al. 2020; Barro et al. 2020; Beach et al. 2022; Fan et al. 2024; 

Obeng-Kusi et al. 2024). Routine vaccination has proven to be highly effective at preventing disease 

spread and reducing mortality from outbreaks, serving as a critical intervention in tackling 

infectious diseases globally (Shattock et al. 2024; WHO and UNICEF 2025).

With that understanding, we conducted a modelling study (see the full modelling paper here) 

to explore the role routine vaccination could play in PPR efforts, using mpox as a case study. 

Our modelling assesses the direct benefits to vaccine recipients in endemic parts of Africa 

and the resulting benefits of reduced transmission within and outside of Africa.

Our key research questions were as follows:

• For which countries or provinces in Africa do the health benefits of routine mpox 

vaccination outweigh the modest health losses from adverse side effects?

• What would the health economic impact of routine mpox vaccination be on populations 

within Africa?

• What impact would routine mpox vaccination in endemic African provinces have 

on pandemic prevention outside of Africa?

• How does mpox vaccination fit within general orthopoxvirus pandemic prevention efforts?

Background on the epidemiology of orthopoxviruses 
and recent mpox emergencies
Mpox virus (MPXV) has undergone a marked epidemiological shift since the end of routine 

vaccination against smallpox (which also provides protection against mpox). As recently as early 

2022, mpox was largely considered a zoonotic disease with limited human-to-human spread; it was 

endemic in parts of Africa and characterised by repeated spillovers from wildlife and occasional 

short transmission chains (Beer and Rao 2019; Bunge et al. 2022). However, research as early as 

2010 noted that both outbreak frequency and size increased as population immunity from routine 

smallpox vaccination declined (Rimoin et al. 2010).

Since 2022, mpox has caused two public health emergencies of international concern (PHEIC). 

In 2022, the first PHEIC was driven by the global spread of clade II mpox, disproportionately affecting 

gay, bisexual, and other men who have sex with men (GBMSM), with most early cases hypothesised 

https://doi.org/10.1016/j.healthpol.2008.03.003
https://doi.org/10.1001/jama.2020.19759
https://doi.org/10.3386/w26866
https://doi.org/10.1257/jel.20201641
https://www.cgdev.org/sites/default/files/financing-pandemic-cycle.pdf
https://doi.org/10.1080/13696998.2024.2313358
https://doi.org/10.1016/S0140-6736(24)00850-X
https://www.who.int/teams/immunization-vaccines-and-biologicals/immunization-analysis-and-insights/global-monitoring/immunization-coverage/who-unicef-estimates-of-national-immunization-coverage
https://doi.org/10.1371/journal.pntd.0007791
https://doi.org/10.1371/journal.pntd.0010141
https://doi.org/10.1073/pnas.1005769107
https://www.cgdev.org/sites/default/files/2026-02/routine-vaccination-for-pandemic-prevention-mpox-background-paper.pdf
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to have spread through sexual contact (Thornhill et al. 2022). At the epicentre of the second PHEIC, 

declared in 2024, is the DRC, which has historically had the highest reported case counts. During this 

PHEIC, clade I mpox spread into African countries previously unaffected by the disease, pointing 

to sustained transmission in new contexts and expanding the known epidemiology of the disease 

(Emanuel 2025; WHO and UNICEF 2025).

Recent PHEICs indicate a shift away from characterising mpox as a zoonotic disease toward one of 

sustained human-to-human transmission. In fact, genomic analyses indicate that clade IIb may 

have been transmitting continuously in humans since at least 2016 (O’Toole et al. 2023), implying 

hundreds of serial transmission events, while more recent findings suggest human-to-human 

transmission may have begun even earlier (Parker et al. 2025). Beyond its present risks, MPXV 

has been mutating in ways that could make it more transmissible in humans (O’Toole et al. 2023; 

Parker et al. 2025; Maluquer de Motes and Ulaeto 2025). It is theorised that the co-circulation of 

mpox clades Ia, Ib (in the DRC), IIa (in Cote d’Ivoire), and IIb (in Nigeria and Sierra Leone) may drive 

further viral adaptation (Maluquer de Motes and Ulaeto 2025).

During the 2022 outbreak in Europe and North America, most reported mpox cases were among 

GBMSM, which informed risk-based vaccination when vaccine supply was constrained (Thornhill 

et al. 2022; CDC 2025; UKHSA 2025). Ndembi et al. (2024) concludes that current transmission 

patterns in parts of the DRC differ from those seen in Europe in 2022, with predominantly 

heterosexual transmission, including among female sex workers. This is supported by recent data 

from the outbreak in Sierra Leone reporting nearly equal case numbers in males and females 

(WHO 2025; Kangbai et al. 2025). These patterns pose a considerable challenge for prevention, 

as groups at high risk of contracting mpox may be substantially larger and more difficult to define.

Our estimates suggest that the burden of mpox in the DRC is highest among children ages 0–9 years, 

with Disability-Adjusted Life Years (DALYs) peaking in 2024. However, even in its peak year, mpox 

causes a substantially lower burden among children ages 0–9 years than malaria, tuberculosis, 

or diarrhoeal disease, and these other diseases are likely at least ten times more burdensome over a 

10-year average (2016–2025, with incomplete data for 2025).

Importantly, mpox is a vaccine-preventable disease, and the vaccine used to immunise 

against smallpox and MPVX is thought to be effective against other orthopoxviruses (OPXVs) 

(Gilchuk et al. 2016; Liu et al. 2024). Given the evolving epidemiology and the emergence of multiple 

OPXVs with pandemic potential, this reinforces the urgency of evaluating the expanded use of 

mpox vaccination (e.g., through routine vaccination), with additional manufactured vaccines 

reprioritised in the event of other OPXV outbreaks that pose a greater threat.

https://doi.org/10.1056/nejmoa2207323
https://www.npr.org/sections/goats-and-soda/2025/08/14/g-s1-82460/mpox-virus-emergency?utm_medium=social&utm_campaign=npr&utm_term=nprnews&utm_source=bsky.app
https://worldhealthorg.shinyapps.io/mpx_global/
https://doi.org/10.1126/science.adg8116
https://doi.org/10.1038/s41586-025-09128-2
https://doi.org/10.1126/science.adg8116
https://doi.org/10.1038/s41586-025-09128-2
https://doi.org/10.1038/s41591-025-03589-8
https://doi.org/10.1038/s41591-025-03589-8
https://doi.org/10.1056/nejmoa2207323
https://doi.org/10.1056/nejmoa2207323
https://www.cdc.gov/mpox/vaccines/index.html
https://assets.publishing.service.gov.uk/media/68483ced944a600f13bcb899/Green-Book-chapter-29_Smallpox-and-mpox_6June2025.pdf
https://africacdc.org/wp-content/uploads/2024/08/Mpox-outbreaks-in-Africa-constitute-a-public-health-emergency-of-continental-security.pdf
https://www.who.int/docs/default-source/coronaviruse/situation-reports/20250627_mpox-sitrep--54.pdf
https://doi.org/10.1101/2025.05.30.25328691
http://dx.doi.org/10.1016/j.cell.2016.09.049
https://doi.org/10.1080/22221751.2024.2387442
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The potential value and associated challenges 
of routine mpox vaccination compared to outbreak 
response campaigns
Outbreak response immunisation programmes are effective at reducing transmission and the 

burden of infectious disease outbreaks, cutting deaths by as much as 60 percent (Delport et al. 

2025). However, they face some limitations. By definition, outbreak response vaccination happens 

in response to zoonotic spillovers and does not mitigate the spillover from occurring in the first 

place (OIE 2022). These strategies also rely on timely surveillance data to detect outbreaks and deploy 

vaccination before the outbreak becomes too widespread (Grais et al. 2006; Shankar et al. 2024).

Additionally, while vaccine stockpiles can facilitate rapid response, holding appropriately sized 

stockpiles is challenging due to highly uncertain and variable projected demand (Lerch et al. 2022). 

In an outbreak year, small stockpiles are rapidly depleted, whereas large stockpiles may go unused, 

which can undermine public and political support due to perceived waste (HIQA 2023), though the 

relatively long shelf life of mpox vaccines may reduce these concerns (Hoet 2022).

McQuiston et al. (2025, p.27) conclude that “the availability of vaccines should be expanded 

not only for outbreak response but also for broader routine use for persons in mpox-endemic 

countries.” More broadly, routine vaccination has proven to be highly effective at preventing 

disease transmission and reducing mortality, serving as a critical intervention in reducing 

infectious diseases globally (WHO and UNICEF 2025; Shattock et al. 2024).

Building on this, we consider the role of routine vaccination against mpox in the most affected areas 

of Africa alongside the outbreak response stockpile that Gavi, the Vaccine Alliance (Gavi) plans to 

build. We view these approaches as complementary; while a stockpile of 500,000 doses may only 

have a modest relative impact on a widespread cross-country outbreak, a routine vaccination 

campaign that prevents transmission in some key geographies could substantially reduce the 

number of outbreaks requiring catch-up campaigns.

However, there are some considerable challenges associated with using mpox as a routine vaccine, 

particularly in children:

1.	 Funding for official development assistance, and development assistance for health in 

particular, has declined significantly, increasing pressure on already limited budgets. This 

makes it challenging to maintain existing immunisation, let alone introduce additional 

vaccines into routine immunisation schedules (OECD 2025; IHME 2025).

2.	 In some cases, even where vaccines were made available (The White House 2024), other 

barriers limited the implementation of vaccination campaigns within Africa.

3.	 Mpox epidemiology remains highly uncertain. Our analysis suggests that only 6 percent 

(2 to 13 percent) of infections may be reported as cases in endemic areas; this case reporting 

https://doi.org/10.1136/bmjgh-2024-016887
https://doi.org/10.1136/bmjgh-2024-016887
https://www.woah.org/fileadmin/Home/eng/Health_standards/tahc/current/chapitre_vaccination.pdf?
https://doi.org/10.1017/S0950268805005716
https://doi.org/10.1186/s12879-024-10243-0
https://doi.org/10.1186/s12916-022-02405-1
https://www.hiqa.ie/sites/default/files/2023-11/An-overview-of-national-approaches-to-stockpiling-of-medical-countermeasures-for-public-health-emergencies.pdf
https://assets.publishing.service.gov.uk/media/6303a0c1d3bf7f365f4f7e79/Jynneos_UK_HCP_letter_14-Sep-2022.pdf
https://wwwnc.cdc.gov/eid/article/31/1/pdfs/24-1230.pdf?
https://www.who.int/teams/immunization-vaccines-and-biologicals/immunization-analysis-and-insights/global-monitoring/immunization-coverage/who-unicef-estimates-of-national-immunization-coverage
https://doi.org/10.1016/S0140-6736(24)00850-X
https://www.oecd.org/en/publications/2025/06/cuts-in-official-development-assistance_e161f0c5/full-report.html
https://www.healthdata.org/news-events/newsroom/news-releases/funding-lifesaving-global-health-programs-forecasted-reach-15
https://www.oecd.org/en/publications/2025/06/cuts-in-official-development-assistance_e161f0c5/full-report.html
https://www.healthdata.org/news-events/newsroom/news-releases/funding-lifesaving-global-health-programs-forecasted-reach-15
https://bidenwhitehouse.archives.gov/briefing-room/statements-releases/2024/12/19/fact-sheet-update-on-the-biden-harris-administrations-commitment-to-addressing-the-global-mpox-outbreak/
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rate likely varies across local areas, making it difficult to determine where disease burden 

is occurring. Serology data is also challenging to assess due to high false-positive rates and 

limited sample sizes in previous studies (De Vos et al. 2024).

4. There is a lack of safety and effectiveness data in children for the most commonly used 

mpox vaccines (Grabenstein and Hacker 2024; Ladhani et al. 2023), though a trial is 

currently ongoing to collect additional data (CEPI 2024).

Despite these challenges, emerging safety data in children provide a pathway for authorising 

routine mpox vaccination programmes in endemic parts of Africa. The remaining sections of this 

brief present evidence on the potential impact of routine mpox vaccination and its implications for 

global PPR efforts more generally, illustrating the case for external funders to consider supporting 

expanded use of routine mpox vaccination.

Key findings of assessing routine mpox vaccination
We consider a universal routine vaccination campaign for children ages 0–9 years in the most 

affected areas across Africa (routine vaccination); we also consider adding a catch-up programme 

for adolescents and adults who are too young to have received the smallpox vaccine (routine and 

catch-up vaccination). If vaccination efforts focused solely on children, transmission among 

older age groups would persist, limiting the overall effect of any vaccination campaign. However, 

adult vaccination campaigns are more costly to deliver per dose and tend to have lower uptake 

(Gerste et al. 2024; ThinkWell 2024).

The modelling study aggregates the best available evidence on adverse events in adults (as a proxy 

for adverse events in children), estimates of the cost of mpox treatment, and novel estimates of mpox 

incidence (adjusted for underreporting) and disease burden. We use these inputs to produce initial 

assessments that identify age groups and provinces in African countries where mpox vaccination 

is likely to be both health-positive (i.e., the health benefits of mpox vaccination in vaccine recipients 

outweigh the expected health loss from adverse events, which tend to be minor) and cost-effective 

(i.e., cost of vaccination per DALY averted is below a locally relevant threshold). Full methodological 

details can be found in the companion modelling paper.

Over half of the population of the DRC (labelled COD)—a total of 53.5 million people—would benefit 

from receiving mpox vaccination through a universal programme for their age group, including 

23.2 million children ages 0–9 years (see Figure 1). While some provinces in other African countries 

also show health-positive results for certain age groups, these represent a minority of the overall 

population.

https://doi.org/10.1016/j.ijid.2024.107132
https://doi.org/10.1080/14760584.2024.2397006
https://doi.org/10.1016/%20S1473-3099(23)00270-0
https://cepi.net/bavarian-nordic-and-cepi-partner-advance-mpox-vaccination-africa?utm_source=chatgpt.com
https://doi.org/10.1080/14760584.2024.2375329
https://immunizationeconomics.org/wp-content/uploads/2024/06/IDCC-report-final.pdf
https://www.cgdev.org/sites/default/files/2026-02/routine-vaccination-for-pandemic-prevention-mpox-background-paper.pdf
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Our modelling, therefore, identifies the DRC as the clearest target for initial expansion of routine 

mpox vaccination. Notably, in areas where universal vaccination of entire age groups is not currently 

found to be health-positive, reported incidence can be as low as 20 cases per 100,000 population over 

10 years, suggesting that even relatively modest outbreaks could make routine vaccination health-

positive. Though not formally assessed, given the safety profile of the vaccine, the benefit from 

vaccination in these areas for groups with high-risk behaviours, or in response to outbreaks, is still 

very likely to outweigh the minor adverse events.

FIGURE 1. Population of areas where universal mpox vaccination is health-positive
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Notes: Population figures are based on the average size of each age group from 2016–2025 to effectively match costs and 
benefits. Therefore, the values shown are likely lower than the most recent official population estimates.

The Incremental Cost-Effectiveness Ratio (ICER) of routine vaccination for children ages 0–9 years 

is shown in Figure 2. At a price of $10 per dose, the median ICER for one province in the DRC 

(Sankuru) is below the DRC’s GDP per capita (USD $647), while two other provinces (Tshuapa and 

Equateur) are very near to this value. An intervention may be considered cost-effective if the ICER 

falls below the country’s GDP per capita. Though some estimates suggest that an appropriate cost-

effectiveness threshold for the DRC is considerably lower (Ochalek et al. 2018). The cost-effectiveness 

of this programme varies almost linearly with the vaccine price per dose. Therefore, at costs of 

$2 to $5 per dose, routine vaccination could be cost-effective in additional provinces of the DRC.

https://doi.org/10.1136/bmjgh-2018-000964


WHAT ROLE C AN ROUTINE VACCINATION PL AY IN PANDEMIC PRE VENTION 

AND PREPAREDNES S? AN ECONOMIC E VALUATION OF MPOX VACCINATION

7

FIGURE 2. Uncertainty around estimated ICERs for routine vaccination  
(in children ages 0–9 years) by province

Pr
ov

in
ce

 (a
dm

in
 1)

ICER (USD) — log10 scale

COD – Sankuru
COD – Tshuapa
COD – Equateur
COD – Bas Uele

COD – Sud Ubangi

COD – Sud Kivu
COD – Mai Ndombe

COD – Mongala

COD – Kasai
COD – Maniema

COD – Nord Ubangi

COD – Tanganyika
COG – Likouala

COD – Nord Kivu

1000 10000 100000

BDI – Bujumbura Mairie

BDI – Gitega

COD – Tshopo

We introduce additional sources of uncertainty into the modelling, such as the impact of mpox 

vaccination on breaking chains of transmission in Africa and the knock-on effects of averting 

mpox pandemics outside of Africa. Through this modelling of the possible global impact, we find 

that vaccinating areas with an ICER of up to $10,000 per DALY averted—over 10 times the 

cost-effectiveness threshold for the DRC—has a positive ROI.

In our headline scenario, 8.5 million children ages 0–9 years in the highest-risk areas of the DRC 

are vaccinated over 10 years. This campaign is estimated to reduce mpox infections across Africa by 

1.6 million (0.5 million–3.4 million), or 37 percent in the base case. From the perspective of a potential 

global health funder, this campaign is estimated to have a 3:1 ROI (L: -1-U: 25)1 at an estimated cost of 

approximately $203 million over 10 years.

Figure 3 shows how different components contribute to this ROI. This ROI depends on the extent of 

rollout and other assumptions, with higher ROIs from more targeted campaigns or lower vaccine 

prices. In addition to the healthcare costs and monetised DALYs averted, this campaign demonstrates 

a considerable positive externality by reducing pandemic risk outside Africa. This externality is 

estimated to be five times the benefit within Africa, providing further evidence that pandemic 

prevention is a global public good.

1	 The lower bound of our ROI estimate is negative because, in a small number of simulations, a large pandemic occurs 

outside of Africa despite vaccination efforts within Africa.
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FIGURE 3. Contribution of different components to ROI of more than 3:1  
for routine mpox vaccination in Africa
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Accounting for the global benefits of averted mpox transmission, routine vaccination delivers 

positive returns across a much wider range of health-positive areas than would be cost-effective 

from an in-country perspective alone. A similar pattern holds for routine and catch-up vaccination, 

which would cost $481 million—reflecting a larger target population and higher delivery costs—and 

yield an ROI of slightly less than 3:1 (L: 0-U: 19).

Limitations
There are several limitations, mainly related to the data used in the study, the overall modelling 

approach, and associated implementation considerations.

Data
•	 The data and evidence underpinning this modelling study are highly uncertain. 

Higher-quality epidemiological data and more evidence on the disease burden and 

transmission of mpox in Africa are needed. Further research into the health economics of 

mpox, including improved estimates of healthcare costs and patient-reported outcomes 

of quality of life lost from long-term side effects, would also increase the confidence in the 

results. Given these uncertainties, the results of our disease burden and cost-effectiveness 

estimates should be interpreted with low confidence.

•	 To estimate the impact of vaccination subnationally, the main variables that vary across 

provinces are the rate of infection and the population composition of such areas. Other 

variables (e.g., cost of mpox treatment) is estimated nationally and assumed to apply 

to every province.
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Modelling
•	 Given the study’s broad scope and data limitations, we employ more basic modelling 

frameworks than would be used in analyses with stronger data and a more narrow focus 

on a single geographical area or age group.

•	 Our approach to estimating case ascertainment does not allow for case ascertainment 

to change over time. There has been a substantial increase in reported cases since 

2022, which may reflect improved surveillance, but we did not have sufficient estimates 

of ascertainment over time to quantify this effect.

•	 Our modelling is based on a hypothetical scenario in which vaccination had been rolled 

out in 2016. However, applying our results to future vaccination campaigns in age groups 

and regions previously affected by mpox may slightly overstate the impact and the risk 

of pandemics.

•	 The results stemming from our pandemic prevention modelling should be interpreted with 

very low confidence due to the inherent uncertainty of pandemics.

•	 Our pandemic prevention modelling is limited by the exclusion of international travel 

data. Whereas flight data is available, the extent to which people are travelling from 

provinces to major airport hubs remains uncertain. Future research should aim to 

better characterise variations in mpox transmission risk across African geographies and 

directly model alternative mpox vaccination strategies, such as vaccination campaigns 

for international travellers.

Implementation considerations
•	 Implementation challenges in the DRC context could have important real-world 

implications for the cost-effectiveness analysis we present here. For instance, 

administering a two-dose vaccine regimen—with specific cold chain requirements 

and delivered one month apart—in remote areas of the DRC where there is ongoing 

humanitarian conflict could prove particularly challenging. Our results do not 

quantitatively capture such implementation constraints due to substantial uncertainty 

around their implications.

•	 We have modelled the benefits of vaccination campaigns with 80 percent coverage; 

assessing whether sufficient demand and vaccine acceptability exist in relevant populations 

was beyond the scope of this study.

•	 This routine vaccination campaign would require 1.7 million mpox vaccine doses annually. 

If a new mpox variant or another OPXV of greater concern emerged, the vaccines could be 

redirected in the first 100 days of response to this emerging threat.
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Policy recommendations
1.	 Expand data on mpox vaccine efficacy and epidemiology

•	 Additional safety and efficacy data on vaccination in children would support regulatory 

approval of mpox vaccination for younger age groups. Such work is ongoing and should 

continue to be supported (CEPI 2024) as an essential prerequisite to vaccination being 

administered to younger age groups more widely outside of emergency use.

•	 Questions remain about the epidemiology of mpox in Africa. Additional funding for 

disease surveillance, including rigorous serological surveys of OPXV antibodies, 

could support effective targeting of mpox vaccination in the highest-burden areas. 

Donors should support Africa CDC’s disease surveillance efforts, and philanthropic 

global health funders should support additional research studies to address knowledge 

gaps that hinder our ability to direct limited resources to prevent mpox transmission.

2.	 Advance realistic funding strategies for routine mpox vaccination, while acknowledging 

trade-offs

•	 From the perspective of recipient countries, mpox vaccination is unlikely to be as 

cost-effective as other vaccine candidates currently competing for limited resources, 

including external support from global initiatives such as Gavi. Therefore, funding 

for wider use of mpox vaccination should not necessarily be prioritised within 

Gavi’s existing budget, which already faces significant constraints.

•	 However, other funders with a remit focused specifically on pandemic prevention 

and global health security could make a considerable impact on reducing the 

pandemic threat of OPXVs for relatively small sums of money (around $20 million 

per year). A funder like the European Union’s Health Emergency Preparedness and 

Response Authority or philanthropies with similar objectives, such as the Gates 

Foundation or the Mastercard Foundation, could consider forming a coalition or pooled 

funding platform to provide additional resources to deliver a routine mpox vaccination 

programme via Africa CDC in partnership with Gavi, the WHO, and UNICEF.

3.	 Explore the role of routine vaccination for other high-risk pathogens

•	 Routine vaccination can play a critical role in reducing the risk posed by MPXV, which 

is on the WHO’s list of high-risk pathogens with pandemic potential. Organisations 

like the WHO and the Coalition for Epidemic Preparedness Innovations (CEPI) should 

signal whether additional modelling studies for diseases like Lassa fever could 

provide further evidence on the role routine vaccination could play in pandemic 

prevention efforts.

https://cepi.net/bavarian-nordic-and-cepi-partner-advance-mpox-vaccination-africa?utm_source=chatgpt.com
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4.	 Convene partners to investigate the development of a combination vaccine for mpox 

and other pathogens

•	 Our analysis demonstrates the considerable benefits of routine vaccination against 

mpox with a safe and effective vaccine. If scientifically feasible over the long term, 

creating a next-generation broad combination vaccine against multiple pathogens 

that includes an OPVX vaccine (similar to how inactivated polio protection is 

included in hexavalent vaccines) could lower costs and facilitate uptake in endemic 

areas over time.

•	 Key stakeholders such as the WHO and CEPI should convene a technical meeting 

and subsequently consider funding the development of supporting such technologies.



WHAT ROLE C AN ROUTINE VACCINATION PL AY IN PANDEMIC PRE VENTION 

AND PREPAREDNES S? AN ECONOMIC E VALUATION OF MPOX VACCINATION

12

References
Barro, Robert, José Ursúa, and Joanna Weng. 2020. The Coronavirus and the Great Influenza Pandemic: 

Lessons from the “Spanish Flu” for the Coronavirus’s Potential Effects on Mortality and Economic 

Activity. NBER Working Paper 26866. National Bureau of Economic Research. https://doi.org/ 

10.3386/w26866.

Beach, Brian, Karen Clay, and Martin Saavedra. 2022. “The 1918 Influenza Pandemic and Its Lessons 

for COVID-19.” Journal of Economic Literature 60 (1): 41–84. https://doi.org/10.1257/jel.20201641.

Beer, Ellen M., and V. Bhargavi Rao. 2019. “A Systematic Review of the Epidemiology of Human 

Monkeypox Outbreaks and Implications for Outbreak Strategy.” PLOS Neglected Tropical Diseases 

13 (10): e0007791. https://doi.org/10.1371/journal.pntd.0007791.

Bunge, Eveline M., Bernard Hoet, Liddy Chen, et al. 2022. “The Changing Epidemiology of Human 

Monkeypox—A Potential Threat? A Systematic Review.” PLOS Neglected Tropical Diseases  

16 (2): e0010141. https://doi.org/10.1371/journal.pntd.0010141.

CDC (U.S. Centers for Disease Control and Prevention). 2025. “Mpox Vaccination.” Accessed 

February 4. https://www.cdc.gov/mpox/vaccines/index.html.

CEPI (Coalition for Epidemic Preparedness Innovations). 2024. “Bavarian Nordic and CEPI Partner 

to Advance Mpox Vaccination in Africa.” May 29. https://cepi.net/bavarian-nordic-and-cepi-

partner-advance-mpox-vaccination-africa?utm_source=chatgpt.com.

Cutler, David M., and Lawrence H. Summers. 2020. “The COVID-19 Pandemic and the $16 Trillion 

Virus.” JAMA 324 (15): 1495. https://doi.org/10.1001/jama.2020.19759.

De Vos, Elise, Liesbeth Van Gestel, Isabel Brosius, et al. 2024. “Potential Determinants of the 

Decline in Mpox Cases in Belgium: A Behavioral, Epidemiological and Seroprevalence Study.” 

International Journal of Infectious Diseases 146 (September): 107132. https://doi.org/10.1016/ 

j.ijid.2024.107132.

Delport, Dominic, Alina M. Muellenmeister, Gabrielle MacKechnie, et al. 2025. “Estimating the 

Historical Impact of Outbreak Response Immunisation Programmes Across 210 Outbreaks in 

Low and Middle-Income Countries.” BMJ Global Health 10 (7): e016887. https://doi.org/10.1136/

bmjgh-2024-016887.

Emanuel, Gabrielle. 2025. “This Virus Seems like It’s No Longer a Problem. It’s Still a Threat.” 

Goats and Soda: Stories of Life in a Changing World. NPR, August 14. https://www.npr.org/ 

sections/goats-and-soda/2025/08/14/g-s1-82460/mpox-virus-emergency?utm_

medium=social&utm_campaign=npr&utm_term=nprnews&utm_source=bsky.app.

Fan, Victoria Y., Sun Kim, Diego Pineda, and Stefano M. Bertozzi. 2024. Financing the Pandemic Cycle: 

Prevention, Preparedness, Response, and Recovery and Reconstruction. CGD Policy Paper 334. 

Center for Global Development. https://www.cgdev.org/sites/default/files/financing-pandemic-

cycle.pdf.

https://doi.org/10.3386/w26866
https://doi.org/10.3386/w26866
https://doi.org/10.1257/jel.20201641
https://doi.org/10.1371/journal.pntd.0007791
https://doi.org/10.1371/journal.pntd.0010141
https://www.cdc.gov/mpox/vaccines/index.html
https://cepi.net/bavarian-nordic-and-cepi-partner-advance-mpox-vaccination-africa?utm_source=chatgpt.com
https://cepi.net/bavarian-nordic-and-cepi-partner-advance-mpox-vaccination-africa?utm_source=chatgpt.com
https://doi.org/10.1001/jama.2020.19759
https://doi.org/10.1016/j.ijid.2024.107132
https://doi.org/10.1016/j.ijid.2024.107132
https://doi.org/10.1136/bmjgh-2024-016887
https://doi.org/10.1136/bmjgh-2024-016887
https://www.npr.org/sections/goats-and-soda/2025/08/14/g-s1-82460/mpox-virus-emergency?utm_medium=social&utm_campaign=npr&utm_term=nprnews&utm_source=bsky.app
https://www.npr.org/sections/goats-and-soda/2025/08/14/g-s1-82460/mpox-virus-emergency?utm_medium=social&utm_campaign=npr&utm_term=nprnews&utm_source=bsky.app
https://www.npr.org/sections/goats-and-soda/2025/08/14/g-s1-82460/mpox-virus-emergency?utm_medium=social&utm_campaign=npr&utm_term=nprnews&utm_source=bsky.app
https://www.cgdev.org/sites/default/files/financing-pandemic-cycle.pdf
https://www.cgdev.org/sites/default/files/financing-pandemic-cycle.pdf


WHAT ROLE C AN ROUTINE VACCINATION PL AY IN PANDEMIC PRE VENTION 

AND PREPAREDNES S? AN ECONOMIC E VALUATION OF MPOX VACCINATION

13

Gerste, Amelia K., Arman Majidulla, Anurima Baidya, et al. 2024. “Lessons from a Decade of Adult 

Vaccine Rollout in Low- and Middle-Income Countries: A Scoping Review.” Expert Review of 

Vaccines 23 (1): 688–704. https://doi.org/10.1080/14760584.2024.2375329.

Gilchuk, Iuliia, Pavlo Gilchuk, Gopal Sapparapu, et al. 2016. “Cross-Neutralizing and Protective 

Human Antibody Specificities to Poxvirus Infections.” Cell 167 (3): 684–694.e9. https://doi.org/ 

10.1016/j.cell.2016.09.049.

Grabenstein, John D., and Adam Hacker. 2024. “Vaccines against Mpox: MVA-BN and LC16m8.” 

Expert Review of Vaccines 23 (1): 796–811. https://doi.org/10.1080/14760584.2024.2397006.

Grais, R. F., X. De Radiguès, C. Dubray, F. Fermon, and P. J. Guerin. 2006. “Exploring the Time to 

Intervene with a Reactive Mass Vaccination Campaign in Measles Epidemics.” Epidemiology 

and Infection 134 (4): 845–49. https://doi.org/10.1017/S0950268805005716.

HIQA (Health Information and Quality Authority). 2023. An Overview of National Approaches to 

Stockpiling of Medical Countermeasures for Public Health Emergencies. https://www.hiqa.ie/sites/ 

default/files/2023-11/An-overview-of-national-approaches-to-stockpiling-of-medical-

countermeasures-for-public-health-emergencies.pdf.

Hoet, Bernard. 2022. “Letter to GB/UK Healthcare Professionals about the Differences between 

IMVANEX® Brand (Licensed in GB/UK) and JYNNEOS® Brand (Licensed in US) of Live Modified 

Vaccinia Virus Ankara.” September 14. Bavarian Nordic. https://assets.publishing.service.gov.uk/

media/6303a0c1d3bf7f365f4f7e79/Jynneos_UK_HCP_letter_14-Sep-2022.pdf.

IHME (Institute for Health Metrics and Evaluation). 2025. Funding for Lifesaving Global Health 

Programs Forecasted to Reach 15-Year Low, Threatening to Reverse Decades of Progress. 

News release. https://www.healthdata.org/news-events/newsroom/news-releases/

funding-lifesaving-global-health-programs-forecasted-reach-15.

Kangbai, Jia B., Emmanuel Saidu, Ibrahim K. Foday, et al. 2025. “Clinical and Epidemiological 

Characteristics Among Probable and Confirmed Patients with Mpox in Sierra Leone Reported 

from January to May 2025.” Preprint, medRxiv, June 1. https://doi.org/10.1101/2025.05.30.25328691.

Keogh-Brown, Marcus Richard, and Richard David Smith. 2008. “The Economic Impact of SARS: 

How Does the Reality Match the Predictions?” Health Policy 88 (1): 110–20. https://doi.org/ 

10.1016/j.healthpol.2008.03.003.

Ladhani, Shamez N., Alexander C. Dowell, Scott Jones, et al. 2023. “Early Evaluation of the Safety, 

Reactogenicity, and Immune Response after a Single Dose of Modified Vaccinia Ankara–Bavaria 

Nordic Vaccine against Mpox in Children: A National Outbreak Response.” The Lancet Infectious 

Diseases 23 (9): 1042–50. https://doi.org/10.1016/S1473-3099(23)00270-0.

Lerch, Anita, Quirine A. Ten Bosch, Maïna L’Azou Jackson, et al. 2022. “Projecting Vaccine Demand 

and Impact for Emerging Zoonotic Pathogens.” BMC Medicine 20 (1): 202. https://doi.org/10.1186/

s12916-022-02405-1.

https://doi.org/10.1080/14760584.2024.2375329
https://doi.org/10.1016/j.cell.2016.09.049
https://doi.org/10.1016/j.cell.2016.09.049
https://doi.org/10.1080/14760584.2024.2397006
https://doi.org/10.1017/S0950268805005716
https://www.hiqa.ie/sites/default/files/2023-11/An-overview-of-national-approaches-to-stockpiling-of-medical-countermeasures-for-public-health-emergencies.pdf
https://www.hiqa.ie/sites/default/files/2023-11/An-overview-of-national-approaches-to-stockpiling-of-medical-countermeasures-for-public-health-emergencies.pdf
https://www.hiqa.ie/sites/default/files/2023-11/An-overview-of-national-approaches-to-stockpiling-of-medical-countermeasures-for-public-health-emergencies.pdf
https://assets.publishing.service.gov.uk/media/6303a0c1d3bf7f365f4f7e79/Jynneos_UK_HCP_letter_14-Sep-2022.pdf
https://assets.publishing.service.gov.uk/media/6303a0c1d3bf7f365f4f7e79/Jynneos_UK_HCP_letter_14-Sep-2022.pdf
https://www.healthdata.org/news-events/newsroom/news-releases/funding-lifesaving-global-health-programs-forecasted-reach-15
https://www.healthdata.org/news-events/newsroom/news-releases/funding-lifesaving-global-health-programs-forecasted-reach-15
https://doi.org/10.1101/2025.05.30.25328691
https://doi.org/10.1016/j.healthpol.2008.03.003
https://doi.org/10.1016/j.healthpol.2008.03.003
https://doi.org/10.1016/S1473-3099(23)00270-0
https://doi.org/10.1186/s12916-022-02405-1
https://doi.org/10.1186/s12916-022-02405-1


WHAT ROLE C AN ROUTINE VACCINATION PL AY IN PANDEMIC PRE VENTION 

AND PREPAREDNES S? AN ECONOMIC E VALUATION OF MPOX VACCINATION

14

Liu, Hao, Wenjing Wang, Yang Zhang, et al. 2024. “Global Perspectives on Smallpox Vaccine 

Against Monkeypox: A Comprehensive Meta-Analysis and Systematic Review of Effectiveness, 

Protection, Safety and Cross-Immunogenicity.” Emerging Microbes & Infections 13 (1): 2387442. 

https://doi.org/10.1080/22221751.2024.2387442.

Maluquer de Motes, Carlos, and David O. Ulaeto. 2025. “Mpox Poses an Ever-Increasing Epidemic and 

Pandemic Risk.” Nature Medicine 31 (6): 1743–46. https://doi.org/10.1038/s41591-025-03589-8.

McQuiston, Jennifer H., Andrea McCollum, Athalia Christie, et al. 2025. “The Rise of Mpox in a Post-

Smallpox World.” Emerging Infectious Diseases 31 (1). https://doi.org/10.3201/eid3101.241230.

Ndembi, Nicaise, Morenike Oluwatoyin Folayan, Ngashi Ngongo, et al. 2024. “Mpox Outbreaks in 

Africa Constitute a Public Health Emergency of Continental Security.” Lancet Global Health  

12 (10): e1577–79. https://doi.org/10.1016/S2214-109X(24)00363-2.

Obeng-Kusi, Mavis, Jennifer Martin, and Ivo Abraham. 2024. “The Economic Burden of Ebola 

Virus Disease: A Review and Recommendations for Analysis.” Journal of Medical Economics  

27 (1): 309–23. https://doi.org/10.1080/13696998.2024.2313358.

Ochalek, Jessica, James Lomas, and Karl Claxton. 2018. “Estimating Health Opportunity Costs in 

Low-Income and Middle-Income Countries: A Novel Approach and Evidence from Cross-

Country Data.” BMJ Global Health 3 (6): e000964. https://doi.org/10.1136/bmjgh-2018-000964.

OECD (Organisation for Economic Co-operation and Development). 2025. Cuts in Official Development 

Assistance: OECD Projections for 2025 and the near Term. OECD Policy Briefs No. 26. https://www.

oecd.org/en/publications/2025/06/cuts-in-official-development-assistance_e161f0c5/full-

report.html.

OIE (Office International de Epizooties). 2022. “Vaccination.” Chap. 4.18 in Terrestrial Animal Health 

Code, October 8. https://www.woah.org/fileadmin/Home/eng/Health_standards/tahc/current/

chapitre_vaccination.pdf.

O’Toole, Áine, Richard A. Neher, Nnaemeka Ndodo, et al. 2023. “APOBEC3 Deaminase Editing in 

Mpox  Virus as Evidence for Sustained Human Transmission Since at Least 2016.” Science  

382 (6670): 595–600. https://doi.org/10.1126/science.adg8116.

Parker, Edyth, Ifeanyi F. Omah, Delia Doreen Djuicy, et al. 2025. “Genomics Reveals Zoonotic 

and Sustained Human Mpox Spread in West Africa.” Nature 643 (8074): 1343–51. 

https://doi.org/10.1038/s41586-025-09128-2.

Rimoin, Anne W., Prime M. Mulembakani, Sara C. Johnston, et al. 2010. “Major Increase in Human 

Monkeypox Incidence 30 Years after Smallpox Vaccination Campaigns Cease in the Democratic 

Republic of Congo.” Proceedings of the National Academy of Sciences 107 (37): 16262–67.  

https://doi.org/10.1073/pnas.1005769107.

https://doi.org/10.1080/22221751.2024.2387442
https://doi.org/10.1038/s41591-025-03589-8
https://doi.org/10.3201/eid3101.241230
https://doi.org/10.1016/S2214-109X(24)00363-2
https://doi.org/10.1080/13696998.2024.2313358
https://doi.org/10.1136/bmjgh-2018-000964
https://www.oecd.org/en/publications/2025/06/cuts-in-official-development-assistance_e161f0c5/full-report.html
https://www.oecd.org/en/publications/2025/06/cuts-in-official-development-assistance_e161f0c5/full-report.html
https://www.oecd.org/en/publications/2025/06/cuts-in-official-development-assistance_e161f0c5/full-report.html
https://www.woah.org/fileadmin/Home/eng/Health_standards/tahc/current/chapitre_vaccination.pdf
https://www.woah.org/fileadmin/Home/eng/Health_standards/tahc/current/chapitre_vaccination.pdf
https://doi.org/10.1126/science.adg8116
https://doi.org/10.1038/s41586-025-09128-2
https://doi.org/10.1073/pnas.1005769107


WHAT ROLE C AN ROUTINE VACCINATION PL AY IN PANDEMIC PRE VENTION 

AND PREPAREDNES S? AN ECONOMIC E VALUATION OF MPOX VACCINATION

15

Shankar, Manjari, Anna-Maria Hartner, Callum R. K. Arnold, et al. 2024. “How Mathematical 

Modelling Can Inform Outbreak Response Vaccination.” BMC Infectious Diseases 24 (1): 1371. 

https://doi.org/10.1186/s12879-024-10243-0.

Shattock, Andrew J., Helen C. Johnson, So Yoon Sim, et al. 2024. “Contribution of Vaccination 

to Improved Survival and Health: Modelling 50 Years of the Expanded Programme on 

Immunization.” Lancet 403 (10441): 2307–16. https://doi.org/10.1016/S0140-6736(24)00850-X.

The White House. 2024. “FACT SHEET: Update on the Biden-Harris Administration’s Commitment 

to Addressing the Global Mpox Outbreak.” https://bidenwhitehouse.archives.gov/briefing-room/

statements-releases/2024/12/19/fact-sheet-update-on-the-biden-harris-administrations-

commitment-to-addressing-the-global-mpox-outbreak/.

ThinkWell. 2024. The Immunization Delivery Cost Catalogue: The Status of Evidence on Immunization 

Delivery Costs in Low- and Middle-Income Countries. Geneva. https://immunizationeconomics.

org/wp-content/uploads/2024/06/IDCC-report-final.pdf.

Thornhill, John P., Sapha Barkati, Sharon Walmsley, et al. 2022. “Monkeypox Virus Infection 

in Humans Across 16 Countries—April–June 2022.” New England Journal of Medicine  

387 (8): 679–91. https://doi.org/10.1056/NEJMoa2207323.

UKHSA (UK Health Security Agency). 2025. “Smallpox and Mpox.” Chap. 29 in The Green Book.  

https://assets.publishing.service.gov.uk/media/68483ced944a600f13bcb899/Green-Book-

chapter-29_Smallpox-and-mpox_6June2025.pdf.

WHO. 2025. Mpox: Multi-Country External Situation Report No. 54. Geneva. https://www.who.int/docs/

default-source/coronaviruse/situation-reports/20250627_mpox-sitrep--54.pdf.

WHO and UNICEF. 2025. WHO/UNICEF Estimates of National Immunization Coverage.  

https://www.who.int/teams/immunization-vaccines-and-biologicals/immunization-analysis- 

and-insights/global-monitoring/immunization-coverage/who-unicef-estimates-of-national- 

immunization-coverage.

https://doi.org/10.1186/s12879-024-10243-0
https://doi.org/10.1016/S0140-6736(24)00850-X
https://bidenwhitehouse.archives.gov/briefing-room/statements-releases/2024/12/19/fact-sheet-update-on-the-biden-harris-administrations-commitment-to-addressing-the-global-mpox-outbreak/
https://bidenwhitehouse.archives.gov/briefing-room/statements-releases/2024/12/19/fact-sheet-update-on-the-biden-harris-administrations-commitment-to-addressing-the-global-mpox-outbreak/
https://bidenwhitehouse.archives.gov/briefing-room/statements-releases/2024/12/19/fact-sheet-update-on-the-biden-harris-administrations-commitment-to-addressing-the-global-mpox-outbreak/
https://immunizationeconomics.org/wp-content/uploads/2024/06/IDCC-report-final.pdf
https://immunizationeconomics.org/wp-content/uploads/2024/06/IDCC-report-final.pdf
https://doi.org/10.1056/NEJMoa2207323
https://assets.publishing.service.gov.uk/media/68483ced944a600f13bcb899/Green-Book-chapter-29_Smallpox-and-mpox_6June2025.pdf
https://assets.publishing.service.gov.uk/media/68483ced944a600f13bcb899/Green-Book-chapter-29_Smallpox-and-mpox_6June2025.pdf
https://www.who.int/docs/default-source/coronaviruse/situation-reports/20250627_mpox-sitrep--54.pdf
https://www.who.int/docs/default-source/coronaviruse/situation-reports/20250627_mpox-sitrep--54.pdf
https://www.who.int/teams/immunization-vaccines-and-biologicals/immunization-analysis-and-insights/global-monitoring/immunization-coverage/who-unicef-estimates-of-national-immunization-coverage
https://www.who.int/teams/immunization-vaccines-and-biologicals/immunization-analysis-and-insights/global-monitoring/immunization-coverage/who-unicef-estimates-of-national-immunization-coverage
https://www.who.int/teams/immunization-vaccines-and-biologicals/immunization-analysis-and-insights/global-monitoring/immunization-coverage/who-unicef-estimates-of-national-immunization-coverage


WHAT ROLE C AN ROUTINE VACCINATION PL AY IN PANDEMIC PRE VENTION 

AND PREPAREDNES S? AN ECONOMIC E VALUATION OF MPOX VACCINATION

16

Appendix: Key terms
Key Term Definition
1918 H1N1 influenza 1918–1920 influenza outbreak, commonly referred to as Spanish flu
Administration-one 
(admin-one) geographies

The highest level of subnational geography at which data is routinely 
collected (e.g., states in the USA, or provinces in the DRC)

Adverse events (AEs) Undesired side effects, ranging from mild to serious or fatal, occurring 
after the administration of a health intervention

Case ascertainment rate The proportion of human infections with a disease that are diagnosed 
and reported as cases

Catch-up vaccination Administering vaccines to individuals who missed (or were not 
offered) them within the recommended time frame of a national 
immunisation schedule

Cost-effective An intervention that achieves intended health outcomes at a 
reasonable cost, maximising limited resources

Disability-adjusted life 
year (DALY)

A time-based measure of overall disease burden, calculated as the 
sum of years of life lost due to premature mortality and years lived 
with disability; One DALY equals one lost year of healthy life.

Endemic A disease consistently present in a specific area or population, 
maintained at a stable baseline level

Health benefit Positive impact on health outcomes achieved through interventions 
or policies

Health-positive 
intervention

The individual expected clinical benefit from an intervention is greater 
than the health loss from adverse events

Incremental cost 
effectiveness ratio (ICER)

A metric comparing the additional cost and effectiveness 
of one intervention relative to another

Immunity The body’s ability to resist infection or disease
Infections Illnesses caused by pathogens. This differs from cases that 

are the subset of infections that are diagnosed and reported.
Monetised health loss Assigning a monetary value to the loss of health to allow comparison 

of costs and benefits
Mpox Mpox (formerly known as monkeypox) is an illness caused by 

the monkeypox virus. It is a viral infection which can spread 
between people, mainly through close contact. In settings where 
the monkeypox virus is present among some wild animals, it can 
also be transmitted from infected animals to people.

Orthopoxviruses (OPXVs) A genus of zoonotic viruses in the Poxviridae family infecting humans 
and animals

Outbreaks Sudden increases in disease cases beyond expected levels in a given 
area and time

Pandemic Is formally defined by the WHO as “a worldwide spread of a new 
disease.” However, we use the following definition: “An epidemic 
occurring over a very wide area, crossing international boundaries, 
and usually affecting a large number of people” (Porta 2014). We 
follow this wider definition for consistency with common consideration 
of pandemic policy including pathogens like MPXV that are not novel.

Pathogens Microorganisms, such as bacteria, viruses, or parasites, 
that cause disease

Public health emergency 
of international concern 
(PHEIC)

An extraordinary event that is determined to constitute a public health 
risk to other states through the international spread of disease and 
to potentially require a coordinated international response.
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Key Term Definition
Province (admin-one unit) The name of admin-one geographies in the DRC. This is applied 

to admin ones in any country for convenience. 
Return on investment (ROI) The ratio of the benefits of a program or intervention to its costs 

(benefits/costs)
Routine vaccination Systematic administration of vaccines per a national or regional 

schedule. We use the term here to refer to administration of mpox 
vaccines to children, as childhood is generally the default time to 
target a universal vaccination programme (albeit with potential 
need for catchup in older age groups). 

Serology The study of blood serum, especially antibodies
Subnational geographies Country subdivisions, such as provinces, states, or regions used 

in health analysis
Transmission The process by which infectious agents spread to a new host
Vaccine stockpiles Reserves of vaccines maintained for use during outbreaks 

or emergencies
Variant A version of a virus with genetic differences resulting from mutation
Zoonotic Describes an infectious disease that can jump from a nonhuman 

animal to humans. Zoonotic pathogens may be bacterial, viral, 
or parasitic, or may involve unconventional agents and can spread 
to humans through direct contact or through food, water, or the 
environment.
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