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Abstract

The resurgence of the Mpox virus in various regions has raised significant concerns regarding its potential to evolve into a
global pandemic, mainly due to the rising rates of human-to-human transmission. This review aims to delve into the intricate
aspects of Mpox by analyzing recent epidemiological data, transmission dynamics, clinical features, and public health
responses. Our primary objective is to evaluate the pandemic potential of Mpox by comparing the current situation to
established pandemic criteria. This evaluation will consider factors that may facilitate or impede the virus's spread among
populations. To bolster our findings, we have gathered data from reputable sources, including peer-reviewed studies, reports
from health organizations, and case analyses. While interventions like isolation and ring vaccination have effectively managed
localized outbreaks, several challenges remain. These challenges primarily stem from limitations in resource allocation, vaccine
availability, and the complexities of international coordination during health emergencies. Furthermore, this review will identify
gaps in our understanding and management of Mpox, which are essential for shaping future pandemic preparedness strategies.
We will also present actionable recommendations to enhance our response to Mpox and similar infectious diseases. This
review aspires to comprehensively understand Mpox's pandemic potential by thoroughly exploring these elements. Our
findings are intended to serve as a valuable resource for public health professionals, policymakers, and researchers dedicated to
improving global health security in the face of emerging infectious threats.

Keywords: Mpox Virus, Pandemic Potential, Transmission Dynamics, Public Health Response, Vaccine Availability, Global

Health Security

Introduction

The Mpox virus, classified within the Orthopoxvirus
genus, has attracted considerable scholarly attention in
recent years due to its zoonotic characteristics and
potential to escalate into a significant public health
threat.! Initially identified in laboratory monkeys in
1958, the virus was subsequently confirmed in human
populations in 1970 in the Democratic Republic of
Congo, marking a critical juncture in its epidemiological
history.2 Mpox shares a genetic lineage with other
prominent poxviruses, including smallpox and cowpox,
raising concerns regarding its capacity to induce severe
infections and the broader implications for public
health.> Historically confined to Central and West
Africa, Mpox has exhibited concerning trends in its
geographic spread, particularly since 2022.* The
emergence of cases in non-endemic countries, where
the virus had not previously been reported, underscores
the need for enhanced surveillance and international

response efforts to contain and prevent further
outbreaks.® The global movement of people and
animals and various environmental factors significantly
facilitate the virus's dissemination.® To mitigate the stigma
associated with its original nomenclature, the virus has
been rebranded from “monkeypox” to “Mpox”.” This
renaming initiative is part of a broader campaign to
raise public awareness and foster a more accurate
understanding of the virus, emphasizing the necessity
of viewing it through a public health framework rather
than one characterized by fear or stigma related to its
origins. The discontinuation of routine smallpox vaccination
programs, coupled with the increasing interconnectedness
of the global community, underscores the imperative of
comprehending smallpox's pandemic potential.® Public
health officials recognize that the immunological landscape
changes significantly as younger generations exhibit
diminishing immunity to related viruses.® As research
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on Mpox advances, monitoring its transmission dynamics
and virulence and the efficacy of public health interventions
designed to mitigate its spread will be crucial.

Ultimately, proactive strategies and informed public
discourse will be vital in addressing the challenges
posed by Mpox and safeguarding global health.
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Figure 1. This document presents an overview of the Mpox pandemic potential assessment, highlighting critical areas of analysis,
including epidemiological considerations, transmission dynamics, public health responses, challenges in management, and

recommendations for optimizing response strategies.

Materials and Methods

This review utilizes a structured and systematic
approach to gather and analyze data from reputable
databases. These include established resources such as
PubMed, the World Health Organization (WHO), the
Centers for Disease Control and Prevention (CDC),
and Scopus. We focus on relevant studies published
until October 2023, ensuring that the information we
compile is current and applicable. To direct our search,
we employed specific terms vital for understanding the
implications of the Mpox virus. These terms included

"Mpox virus", "transmission dynamics”, "epidemiology",
and “"pandemic potential”. Each of these areas is
essential for assessing the spread of the virus and its
impact on public health. Our inclusion criteria were
meticulously crafted to prioritize recent publications
that offer substantial data regarding Mpox transmission,
its clinical manifestations, and the responses implemented
by public health organizations. We deliberately chose
to exclude studies that did not provide original data or
primarily focused on unrelated Orthopoxviruses, as
they would not offer valuable insights into the specific
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context of Mpox. The present analysis synthesizes
various critical components, including epidemiological
data, detailed clinical case studies, and effective public
health strategies across different regions. By integrating
these diverse elements, we aim to provide a com-
prehensive overview of the current status of the Mpox
virus and its potential trajectory in the future. This
review highlights the existing knowledge and identifies
gaps that require further investigation to enhance our
understanding and response strategies regarding Mpox.

Our Understanding

Current Epidemiological Trends

The epidemiology of Mpox has evolved significantly
in recent years. Traditionally, this virus was endemic to
specific regions of Central and West Africa, and global

awareness was limited until recent outbreaks began to
emerge beyond these areas.'® The epidemics of 2022-
2023 represented a notable shift in the behavior of the
virus, with case numbers surging in countries that had
previously reported few or no cases, including North
America, Europe, and parts of Asia.!! These outbreaks
have been marked by a rapid increase in incidence and
occasional fatalities, particularly among immunocom-
promised individuals.!> Mpox remains a persistent
health threat in endemic regions, with data indicating
ongoing transmission, especially among populations
with regular contact with animal reservoirs.”®* This
transition from a localized zoonotic infection to
widespread human transmission underscores the urgent
need for global vigilance and enhanced surveillance to
prevent further outbreaks.*

Addressing the Mpox Outbreak Challenges
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Figure 2. The management of the Mpox outbreak presents several critical challenges, including the dynamics of transmission, the
availability of vaccines, the formulation of public health responses, and the insights gained from the COVID-19 pandemic. This
framework is intended to facilitate more effective outbreak control strategies.

Transmission Dynamics and Mechanisms

Mpox transmission occurs through various pathways,
starting with zoonotic spillovers and progressing to
more prevalent human-to-human transmission.”® Animal
reservoirs, particularly rodents and primates, serve as
primary sources of zoonotic infection, with transmission

to humans occurring through close contact with or
handling infected animals.® Deforestation, the bushmeat
trade, and encroachment on wildlife habitats increase
human exposure, elevating the likelihood of spillover
events.r Once Mpox is present within human populations,
it primarily spreads through skin-to-skin contact and
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respiratory droplets, with fomite transmission (the
transfer of viruses from contaminated surfaces) playing
a lesser role.'® Recent evidence indicates that respiratory
secretions may contribute to transmission during close,
prolonged interactions, although airborne spread remains
a topic of ongoing debate.!® Understanding these
dynamics is essential for formulating effective containment
and prevention strategies, especially in high-risk
communities where skin contact is expected.?

Clinical Features and Diagnostics

Mpox infection unfolds in distinct stages, starting
with an incubation period. This is followed by
symptoms such as fever, muscle aches, and the
development of characteristic rashes.?! The severity of
the disease varies; some individuals may exhibit mild
symptoms, while others may experience significant
complications, particularly those with compromised
immune systems.?? Diagnosing Mpox can prove
challenging due to symptom similarities with other
rash-inducing illnesses, such as chickenpox and
measles.?® Accurate diagnosis depends on laboratory
confirmation through PCR and serological testing.
However, limited access to these diagnostic resources
in underserved regions hampers effective outbreak
management.?* Furthermore, asymptomatic and mild
cases present a hidden risk, as individuals may
unknowingly transmit the infection to others,
complicating efforts to track and contain outbreaks.?

Public Health Responses and Control Measures

Public health responses to Mpox have primarily
focused on containment measures such as isolation,
contact tracing, and vaccination strategies.?® A notable
approach has been ring vaccination, which involves
administering vaccines to individuals who have been
in contact with confirmed cases, thereby limiting
further transmission.?” However, logistical challenges
persist, particularly in regions with inadequate healthcare
infrastructure or vaccine supplies.?® In areas affected
by Mpox, public health agencies recommend quarantine
protocols for both confirmed and suspected cases to
mitigate the spread of the virus.? Vaccine hesitancy,
fueled by misinformation and a lack of public awareness,
poses an additional challenge that undermines the
effectiveness of vaccination campaigns.® Furthermore,
effective public health strategies require cross-border
coordination and resource sharing, which, despite

ongoing efforts, remain inconsistent and are often
complicated by disparities in healthcare resources.®!

Vaccine Availability and Efficacy

Existing vaccines, including ACAM2000 and MVA-
BN, initially developed for smallpox, demonstrate
potential in preventing Mpox.32 However, their
effectiveness varies, and some adverse effects have
been reported, particularly among individuals with
underlying health conditions.®® Distribution poses a
significant challenge, as manufacturing and logistical
limitations have restricted global vaccine availability,
especially in low-resource settings.>* The gap in
vaccine access between high-income and low-income
countries emphasizes the necessity for equitable
distribution strategies to ensure that wvulnerable
populations receive sufficient protection.®® Ongoing
research into Mpox-specific vaccines explores innovative
platforms and technologies to develop safer and more
effective immunizations.®® These initiatives are crucial
to preventing Mpox from becoming a persistent global
health burden.

Lessons from the COVID-19 Pandemic

The COVID-19 pandemic highlighted several critical
areas for improving outbreak response.* It emphasized
the need for solid surveillance systems, prompt
international cooperation, and combating misinformation.®
Effective surveillance systems that provide early
warnings and enable real-time data collection are
essential for timely intervention, especially regarding
zoonotic diseases like Mpox.*®* As outlined in
agreements like the International Health Regulations,
enhancing global collaboration is vital for facilitating
resource sharing, expediting vaccine distribution, and
supporting regions with limited resources.”’ Furthermore,
fostering public trust through clear and transparent
communication is crucial, as misinformation can
undermine public health efforts and contribute to
vaccine hesitancy.*! The insights gained from COVID-
19 provide a valuable framework for strengthening
preparedness and enhancing responses to potential
future pandemics.*?

Discussion

The evaluation of the pandemic potential of Mpox
necessitates a comprehensive analysis of criteria
established by prominent global health organizations,
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Figure 3. An examination of the factors influencing the pandemic potential of Mpox—specifically, global connectivity, the waning
of immunity, intervention strategies, and the robustness of public health infrastructure—is paramount for the assessment and

mitigation of future pandemic risks.

such as the World Health Organization (WHO).®
Critical factors for consideration include transmissibility,
severity, and patterns of international spread.** Mpox
exhibits specific characteristics consistent with
recognized pandemic threats; notably, it demonstrates
sustained human-to-human transmission and has been
observed disseminating beyond its endemic regions.*
However, a pivotal aspect that may constrain its
potential to precipitate a widespread pandemic is its
relatively low transmissibility compared to highly
contagious viruses, such as SARS-CoV-2.¢ This
diminished transmission rate can be a natural
impediment to large-scale outbreaks; nonetheless, it
does not negate the imperative for continual vigilance
and preparedness.*”  Several mitigating factors
contribute to the effective control of Mpox's spread.
Public health infrastructure enhancement facilitates
more robust surveillance and response strategies.*®
Furthermore, the availability of effective vaccines
significantly bolsters the capacity to manage potential
outbreaks.* Implementing established intervention

strategies, including contact tracing and quarantine
measures, also plays an essential role in mitigating the
virus's potential impact.%® It is imperative to consider
the broader contextual factors influencing the dynamics
of Mpox. Global connectivity and international travel
can accelerate the virus's transmission, enabling it to
reach regions that may not have previously faced
outbreaks.%°! Additionally, concerns regarding waning
immunity within populations due to the cessation of
smallpox vaccination programs warrant attention,> as
this decline in immunity may render certain
demographic groups more susceptible to infection and
complicate control efforts.>® Although the current
limitations on transmissibility and the concerted efforts
of public health interventions offer some degree of
reassurance, it remains essential to reinforce these
measures consistently.> This includes ongoing public
health campaigns aimed at increasing awareness,
ensuring adequate vaccination coverage, and maintaining
rigorous surveillance systems for the prompt detection
and response to emerging cases.®® While Mpox presents
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specific characteristics indicative of a potential
pandemic threat, its impact is tempered by protective
and vulnerability factors.®® Maintaining a state of
preparedness and adapting strategies to emerging data
will be crucial for mitigating any risks associated with
this virus.>’

Conclusion

In summary, Mpox represents a significant public
health threat due to its zoonotic origins, rising human-
to-human transmission, and its reach beyond endemic
regions. While current data do not indicate an
imminent pandemic, the evolving epidemiological
trends necessitate sustained vigilance and proactive
containment measures. Key findings suggest that,
although existing vaccines and containment strategies
provide a degree of control, there are notable gaps in
global health preparedness, disparities in vaccine
access, and the risk of undetected cases. To effectively
mitigate the impact of Mpox, it is crucial to continue
investing in surveillance, vaccine research, and inter-
national collaboration. The global health community
must prioritize these efforts to avert Mpox from
escalating into a more significant public health crisis.
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