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ABSTRACT

Monkeypox, an emerging zoonotic disease caused by the monkeypox virus, has become a major global public health concern
due to its periodic outbreaks and expanding geographic reach. This review provides a comprehensive overview of public
health responses to monkeypox outbreaks, focusing on the global rise in 2022 and the important 2024 outbreak. Drawing on
epidemiological data, scientific literature, and public health reports, the review investigates the virus's origins, transmission
dynamics, and clinical manifestations, as well as a chronological examination of its epidemiological patterns.

Data for this review were gathered from a variety of sources, including historical outbreak records from endemic regions,
World Health Organization (WHO) updates, national public health reports, and peer-reviewed studies, to highlight initial
response measures such as quarantine, contact tracing, and public awareness campaigns. While such approaches have had
various degrees of success, newer developments, such as the return of smallpox immunizations and antiviral medications
like tecovirimat, have dramatically enhanced outbreak containment efforts. Enhanced surveillance systems and data-driven
techniques have proven useful in detecting and managing epidemics.

The obstacles, which ranged from vaccine inequities and misinformation to gaps in worldwide coordination, were particularly
evident during the 2024 pandemic, when resource limits and public perception hampered effective control measures. Despite
these challenges, important triumphs, such as community-led awareness campaigns and improved immunization regimens,
are mentioned.

This review highlights the necessity of long-term global collaboration, strong public health infrastructure, and continuous
vaccination and medicines development. Lessons from the 2024 outbreak highlight the importance of data-driven measures
and equitable resource allocation to prevent future outbreaks and protect world health..
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1. INTRODUCTION

Monkeypox (Mpox) is a zoonotic infectious sickness caused by the monkeypox virus (MPXV), which was first identified in
1970 in rural villages in Central and West Africa's rainforests, around the same time that smallpox was eradicated. MPXV
is a double-stranded DNA virus from the Poxviridae family, specifically the genus Orthopoxvirus (OPXV), which also
includes the smallpox virus variola and the cowpox virus vaccinia. MPXV has two genetically distinct clades: Clade |
(formerly known as the Central African, Congo Basin clade) and Clade Il (formerly known as the West African clade). Clade
Il is further divided into two sections: Ila and llb.

Clade 1 is clinically more severe, with increased interhuman transmission and mortality rates. MPXV is widely distributed,
particularly in monkeys and tiny rodents, mostly in Africa. This includes squirrels, Gambian marsupial rats, dormice,
nonhuman primates, and other species. [1]. Individuals with mpox have a 7 to 21-day window between exposure and the
emergence of specific clinical symptoms such as fever, headache, muscle pain, back pain, chills, skin rash, and
lymphadenopathy [2]. Mpox transmission in endemic countries is mostly from animals to humans by direct contact with
infected animals, which occurs frequently during hunting, capture, and processing of afflicted animals or their parts and
fluids. Small mammals can carry the virus, frequently without symptoms, but non-human primates can become ill and show
symptoms comparable to humans [1].
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In 1959, MPXV became known as the source of illness in a group of cynomolgus monkeys (Macacafascicularis) at a Danish
research facility. The Mpox virus was discovered to cause smallpox-like illness in humans in the Democratic Republic of
the Congo in the 1970s. The virus had been common in Africa since the 1970s, but a human case was reported in the United
States in 2003 as a result of prairie dog infection [3]. Mpox is endemic in Benin, Cameroon, the Central African Republic,
Cote d'lIvoire, the Democratic Republic of the Congo, Gabon, Liberia, Nigeria, Sierra Leone, and South Sudan. Cases have
also been reported in countries other than Africa, including as Singapore (May 2019), Israel (September 2018), the United
Kingdom (September 2018), and the United States. In 2022, a huge global outbreak occurred, particularly involving Clade
I1b, triggering a public health disaster [4].

MPXV is a serious developing and re-emerging zoonotic disease with a wide host range [5]. Rodents could serve as potential
MPXV reservoirs because to their high host-pathogen interaction with other Orthopoxvirus members [6]. Recent Mpox
outbreaks around the world have underlined the importance of improving universal health-care systems [3]. The World
Health Organization closely monitors e(Room No: 710, Faculty cabin Islamiat studies, Faculty cabin economic
studies)pidemics and responds by sharing information and working with member countries and partners. Between January
1, 2022 and November 30, 2023, 92,783 Mpox cases and 171 deaths were reported to WHO from 116
countries/territories/areas throughout six WHO regions [7].

The Africa Centres for Disease Control and Prevention (Africa CDC) declared mpox a public health emergency of continental
security on August 14, 2024, and WHO declared mpox a public health emergency of international concern[9], both of which
are powerful reminders of the impact that this disease has had and will continue to have if not controlled. With verified cases
of mpox reported in at least 12 African countries, including an increasing number of children, and the first confirmed case
of the clade 1 variant outside of Africa in Sweden, the global health community must now work with countries and partners
to protect populations and prevent further mpox spread [10].

This review is to provide a complete examination of public health responses to previous and current monkeypox outbreaks,
with a focus on identifying successes, problems, and lessons gained. By comparing historical and present control approaches,
this article will investigate how shifting strategies have impacted outbreak containment and what improvements are required
to manage future outbreaks efficiently.

Epidemiology and Outbreak History
Early Outbreaks (Pre-2022)

Mpox (formerly known as monkeypox), an infectious disease caused by the monkeypox virus (MPXV), was discovered in
1958 and first seen in humans in 1970. Prior to 2017, mpox was primarily found in central and western Africa, with ongoing
MPXYV transmission in local animal reservoirs and occasional expansion to human populations, particularly in rural
areas[11]. MPXV did not cause significant outbreaks, and pre-1980s epidemiological data suggested that the reproductive
number of mpox in the population was less than one, indicating a risk of extinction [12].

However, the gradual eradication of smallpox—the last smallpox incidence in the DRC was reported in 1971, and the last
worldwide in 1977 [13]—marks the start of the mpox era [14]. Smallpox was declared eradicated in 1980, signaling the end
of most smallpox vaccination campaigns, including those in the Democratic Republic of the Congo [15].
Following the declaration of smallpox eradication in 1980, the Democratic Republic of the Congo undertook active
surveillance for human monkeypox for five years, detecting and investigating 338 more cases. Eight cases were reported
passively and investigated in West Africa [16, 17]. A serological survey in three West African countries found that almost
10,000 infants under the age of five who did not have a smallpox vaccination scar showed no signs of human monkeypox
infection, including no facial scarring or orthopox antibodies. This offered reassurance that human monkeypox transmission
was not rising, and reports of sporadic cases persisted [18, 19]. According to the Whitehouse study, everyone born before
1980 had a smallpox vaccine. Vaccination rates were far below 100%. Given that the post-1980 birth cohort is anticipated
to constitute the majority of the DRC's population [20], we must assume that only a minority of citizens have smallpox
vaccine-induced immunity to monkeypox.

By 1995, researchers had gained a solid understanding of the epidemiology of human monkeypox. It was unusual to find a
case of human monkeypox in persons above the age of 15, and more than 70% of cases were linked to contact with a rainforest
animal—either one found sick or dead and handled by a youngster, or one brought home from the tropical forest by a hunter.
Except for those without a smallpox vaccination scar, there was limited onward transmission to family members, and
infection was rarely passed down to a third generation. Serological studies on children in West Africa found that community-
level transmission did not occur among unvaccinated children. However, in 1996, the number of reported human monkeypox
infections in the Democratic Republic of the Congo increased dramatically, and by 1997, 88 persons had been diagnosed
with the disease [21]. Between 1996 and 2005, monkeypox cases rose in older uninfected communities, with <25% of
infections attributed to animal interaction. Transmission persisted for up to nine generations of unvaccinated contacts,
compared to three generations before 1996 [22].

In the Democratic Republic of the Congo, intensive surveillance for human monkeypox was resumed in 2006 and 2007, and
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these studies revealed that transmission had increased 20-fold since the 1980s, with vaccinated people having a 5.21-fold
lower risk of infection than those who had not been vaccinated [16]. Recent studies have shed more light on the role of
zoonotic transmission [23]. No cases of human monkeypox were reported in Nigeria for 39 years, until 2017. One hundred
twenty-two confirmed or probable cases were found, with transmission from both known zoonotic sources and from person
to person, including two healthcare personnel [24]. Since then, Nigeria has reported intermittent incidents [25].

The 2017 pandemic in Nigeria was distinct from large outbreaks of clade | MPXYV in Central Africa for a number of reasons.
The outbreak struck a highly inhabited area, with fewer than 10% of patients reporting contact with wildlife and clustering
within households. These findings indicate that the majority of cases were generated by human-to-human transmission rather
than zoonatic spillover. Second, 69% of the cases were men (mostly in their twenties or thirties), and 68% of the cases under
investigation had genital ulcers [26]. Although these discoveries were not widely publicized at the time, sexual interaction
was hypothesized as a mode of transmission [27].Finally, Nigeria's better international air transport connections than
inaccessible forest areas in Central Africa may have contributed to MPXV's increased global distribution.

2022 Outbreaks: Until 2022, rare cases identified in non-endemic nations were typically imported, with human-to-human
transmission accounting for a small percentage of cases [1]. On May 6, 2022, an outbreak of monkeypox (MPX) was
confirmed in the United Kingdom (UK), originating from a British resident who traveled to Nigeria, where the disease is
endemic, and had symptoms consistent with those recorded on April 29, 2022. On May 4, this individual returned to the
United Kingdom with the outbreak's index case [28].

As of May 21, 2022, 92 cases had been confirmed in 13 countries where monkeypox virus (MPXV) is not endemic (the
United Kingdom, Australia, Belgium, Canada, France, Germany, Italy, the Netherlands, Portugal, Spain, Sweden, and the
United States) [29]. As of May 22, 2022, the number of nations with confirmed outbreaks had risen to 15. On May 24, the
United Arab Emirates (UAE) became the first Arab country to report an infected case [30]. So far, no deaths have been
reported [29], and Belgium is the first to enforce required 21-day MPX quarantine [31].

The majority of documented cases have no travel-related connection to an endemic country, and the majority of cases involve
men having sex with men, increasing the risk of sexual transmission. Monkeypox is not a sexually transmitted infection in
the classic sense, yet it is easily transferred through sexual and personal contact. The virus enters skin and mucosal surfaces
by direct contact, whether sexual or skin-to-skin, and can also be spread through fomites such as towels, bedding, and sex
toys [32].

Outbreak 2024: On September 19, 2023, the World Health Organization released a report indicating that 90,439 mpox cases
had been detected worldwide in 115 countries as of September 11, 2023, dating back to January 1, 2022. According to the
data, 22 of 115 nations were newly affected within 21 days [33]. Another recent WHO report, published on October 20,
2023, stated that from January 1, 2022 to September 30, 2023, there were 91,123 confirmed cases of mpox infection in 115
countries, with 157 deaths overall. The 10 most affected countries are: the United States, Brazil, Spain, France, Colombia,
Mexico, Peru, the United Kingdom, Germany, and China [33]. According to another recent WHO report, 668 cases from 29
countries had been confirmed worldwide through October 2023. The bulk of cases were reported in the Western Pacific and
European regions. Aside from that, eight new cases in Africa and one in the Eastern Mediterranean have been documented.
According to recent global observations, MPV infection spreads more slowly in European and American countries than in
the Western Pacific and Southeast Asia. Aside from that, in the Democratic Republic of the Congo, 12,569 instances have
been suspected, with 581 deaths. According to the most latest WHO data, published on December 22, 2023, approximately
92,783 confirmed cases and 171 deaths occurred between January 1, 2022 and November 30, 2023.

In November, 906 cases of mpox were reported in 26 countries. According to the study, the sickness spread rapidly in Europe
and America, with 26,654 and 60,400 confirmed cases, respectively [34]. On the other hand, the CDC reported that as of
February 8, 2024, the Democratic Republic of Congo had 12,569 suspected cases and 581 deaths from mpox [35]. The global
mpox outbreak has been related to Clade I1lb MPXV, whereas African outbreaks have historically been caused by Clade Il
and Clade I, with Clade | being more virulent than Clade 11 [36].

In 2023, in addition to an increase in mpox cases in endemic areas, the more virulent Clade | MPXV was transmitted through
sexual contact for the first time in the DRC and has since been recorded in other countries in the region. At the time, Clade
Ib MPXV outbreaks were primarily characterized by heterosexual transmission associated with commercial sex work, with
a few modest clusters of cases among guys who have sex with men [37].

The Africa Centres for Disease Control and Prevention (Africa CDC) proclaimed mpox a public health emergency of
continental security on August 13, 2024[8], and the WHO designated mpox a public health emergency of global concern on
August 14, 2024[9]. In the present outbreak, single cases outside of Africa suggestive of MPXYV clade Ib infection have been
reported in Sweden [38] and Thailand [39].

According to an epidemiological update published by the European Centre for Disease Prevention and Control, or ECDC,
on August 26, 2024 [39], "the total number of people with mpox due to MPXV clade | have increased in recent months,
alongside a geographical expansion of mpox in African countries where it was not previously documented."More imported
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MPXV clade | cases are expected to be reported by the EU/EEA and other countries [40]. Men who have sex with men
(MSM), occupational sex workers, and LGBTQ people are among the groups most vulnerable to Mpox exposure or high-
risk behavior. Health workers who administer smallpox vaccinations, laboratory personnel working with orthopoxvirus, and
diagnostic testers are all at risk [41].

Geographical and Demographic Spread:

Prior to 2017, mpox was primarily found in central and western Africa, with continuous MPXV transmission in local animal
reservoirs and occasional penetration into human populations, particularly in rural areas [42]. Human-to-human transmission
has been occurring in Western Africa since 2017, with periodic exports to adjacent nations from 2018 to 2021[43]. The virus
is usually conveyed from person to person through direct contact with infected lesions and bodily fluids, but it can also be
transmitted through respiratory droplets or contact with fomites [42, 44]. Mpox has made headlines around the world, raising
concerns of a new global pandemic. Over 110 countries from six continents have reported cases, prompting the CDC to issue
a level two alert [45]. So far, the disease has affected over 85,000 people, with instances documented in 110 countries, the
majority of which are not normally endemic for MPXV, and in some cases, no known travel link exists [46]. Men who have
sex with men (MSM), occupational sex workers, and LGBTQ persons are among the most vulnerable to Mpox exposure or
high-risk behaviors. Health workers who administer smallpox vaccinations, laboratory personnel working with
orthopoxvirus, and those performing diagnostic tests are all at risk [41].

In 2023, seven African Union member states reported 14,837 cases of monkeypox, with 738 confirmed fatalities. As of April
2024, 4594 cases and 280 deaths from monkeypox had been reported in five African Union Member States: Cameroon, the
Central African Republic, Congo, the Democratic Republic of Congo, and Liberia [47]. A global review of the mpox
epidemiological state, as reported to WHO on May 31, 2024, found 97,745 laboratory-confirmed cases and 203 deaths [48].
As a result, continual monitoring, risk assessment, and surveillance of monkeypox in both endemic and non-endemic
countries are critical to limiting global spread and lowering the direct economic impact and indirect societal consequences.
Public Health Response

Initial Response Measures

The public health response to monkeypox outbreaks has evolved substantially over time, progressing from basic containment
measures in the early stages to more sophisticated tactics in recent years. Early responses to epidemics in Central and West
Africa focused on basic containment strategies such as confirmed case isolation, contact quarantine, and limited contact
tracing. In many remote regions, these activities were hampered by a lack of finances, limited access to healthcare, and a
lack of public awareness about the condition [49]. As a result, outbreaks were frequently managed on a local basis, with little
international participation or coordination.

In contrast, the 2003 outbreak in the United States resulted in a more organized response, mainly to the involvement of the
Centers for Disease Control and Prevention (CDC). To keep the virus from spreading, federal and state health officials used
contact tracing, quarantine, and risk communication strategies [50]. Public health measures tried to educate the public on
how to prevent contact with diseased animals and recognize symptoms early on, which was crucial in managing the outbreak.

The 2022 global outbreak triggered a significantly faster and more extensive response from health officials around the world.
Early containment tactics included isolating confirmed cases, conducting widespread contact tracing, and advising high-risk
populations, particularly men who have sex with men (MSM), to avoid close physical contact until outbreaks were under
control [51]. Many countries deployed digital technologies and networks for real-time contact tracing, which made these
processes faster and more efficient than in past outbreaks.

Vaccine strategies:

In the 1950s, the Turkish Vaccine Institute in Ankara developed the chorioallantois vaccinia Ankara (CVA) strain of vaccinia
[52].Next, Anton Mayr and his team at the BayerischeLandesimpfanstaltMiinchen (Bavarian State Vaccine Institute in
Munich) passed CVA through chick embryo fibroblasts more than 500 times to develop ModifiziertesVakziniavirus Ankara
(MVA) [53]. In the 1970s, more than 120,000 people in Germany, including toddlers, elders, and those with proliferative
skin  conditions, were immunized against smallpox using MVA as a priming dose [54].
MVA cannot grow in human cells. MVA makes early, intermediate, and late proteins, but only immature virions exist [55].
MVA most likely works by completing an already begun replication cycle in human cells but not replicating further [52].

In 1998, the Institute of Molecular Virology, a branch of the Research Center for Environment and Health (GSF, Munich),
sent one vial of MVA (at passage 582) to Bavarian Nordic GmbH in Martinsried, Germany [56]. Bavarian Nordic A/S
expanded on that isolate; calling it MVA-BN.
An analysis of case data from the 2022 global outbreak reveals that the MVVA-BN vaccine is efficacious in preventing mpox,
validating the decision to administer these immunizations during outbreaks [57].

In 2024, the prevalence of MPXV clade I in the DRC has increased. This is problematic since MPXV clade | disease has a
higher case fatality rate than MPXV clade Ilb disease. This clinical and epidemiologic state needs intensive primary

Journal of Neonatal Surgery | Year: 2025 | Volume: 14 | Issue: 12s
pg- 909



Mufakkir Aziz, Tasneem Noor Mohamad, Hafeezullah Wazir Ali, Manal Satti Awad Elsied,
Aamna Shah, Muhammad Asif, Salwa M. A. Dahesh

prevention efforts in the Democratic Republic of the Congo and other similar settings [58]. Despite the effectiveness of these
immunization programs, challenges remain in providing equal access to vaccines, especially in resource-constrained settings.
The global demand for vaccines during the 2024 outbreak far exceeded supplies, leaving numerous countries with insufficient
doses to protect their people.

Treatment and Supportive Care

Several antiviral drugs, including tecovirimat, brincidofovir, and cidofovir, may be effective in treating MPXV infection.
Despite human dose studies, the efficacy of these drugs has not been adequately established [50].

Tecovirimat (TPOXX, ST-246), which inhibits the orthopoxvirus VP37 envelope-wrapping protein, is used to treat human
VARV in adults and children weighing at least 3 kg [59, 60]. Tecovirimat can be administered orally via capsules or
intravenously for 14 days [61].

Brincidofovir (BCV) was licensed by the US Food and Drug Administration for the treatment of human VARV illness under
the Animal Rule in June 2021 [62]. BCV is a long-acting, orally accessible broad-spectrum antiviral that inhibits viral DNA
synthesis mediated by orthopoxvirus DNA polymerase. It is an analog of the injectable medicine cidofovir that may be safer
and cause less kidney damage [63].

VIGIV is an FDA-approved medication used to treat complications associated with vaccinia immunization. However, it is
not licensed for the treatment of MPXV. The CDC allows the use of stockpiled VIGIV to treat orthopoxvirus, including
MPXV, during an outbreak [64].

Two intravenous VIGIV preparations (cangene and Dynport) have been approved for the treatment of patients with
progressive vaccinia, eczema vaccinatum, severe generalized vaccinia, broad body surface involvement, or periocular
implantation due to unintentional inoculation [65].
Many patients with MPXV infection recover without the need for treatment, only requiring symptomatic supportive care
[66]. This includes a variety of active care treatments, pain management, adequate hydration and nourishment, and protection
for sensitive areas such as the eyes and genitals. Furthermore, it is crucial to prevent and treat subsequent bacterial infections
and other issues while improving overall patient care [67].

Surveillance Systems:

Building robust systems is critical. Establishing robust laboratory networks and timely reporting to the WHO improves
outbreak detection [68]. Using sensitive case definitions, such as fever and particular skin lesions, was also demonstrated to
increase surveillance accuracy [69].

2. CHALLENGES IN CONTROL MEASURES
Resource Limitations:

The LAMP-based assay is a useful tool in resource-constrained contexts where access to a thermo cycler, a continuous
electrical supply, and temperature control are limited. Despite their simplicity, many traditional LAMP-based assays need a
laboratory setup and include complex primer and probe design. Advances in isothermal technologies, such as combining
recombines polymerase amplification (RPA) with clustered repeatedly interspaced short palindrome repeats (CRISPR)-based
technologies, simplify procedures while increasing test sensitivity [70]. A recent study that combined RPA-CRISPR-cas12a
technology with lateral flow assay (LFA) readouts showed potential for using this technique as a true POCT [71].

Misinformation and Public Perception:

The proliferation of personalized feeds tailored to each social media user has made it considerably more difficult to identify
and counter misinformation on social media [72]. Research on the impact of social media on attitudes and behaviors during
the mumps outbreak demonstrates the presence of prejudices and assumptions. One study revealed that stigmatizing beliefs
toward mpox can inhibit persons from implementing recommended procedures like as vaccination, hand washing, and social
distancing [73]. While similar beliefs about COVID-19 impeded adherence to social distancing measures, the stigma
associated with mpox may exacerbate the situation by fostering negative stereotypes or supporting conspiracy theories.
Zenone and Caulfield [74] found 11 types of conspiracy theories about the smallpox outbreak in short-form social media
films.

Furthermore, Anoop and Sreelakshmi studied Reddit comments and discovered that, while some posts provided beneficial
information regarding symptoms, transmission risk, and travel precautions, others revealed stigmatizing prejudices motivated
by fear of the unknown [75].

Global Coordination Issues:

Strategic storage and distribution of medical countermeasures are critical components of Mpox pandemic preparedness and
response programs. Adequate preparation requires ensuring the availability of vital medical supplies, such as antivirals and
personal protective equipment (PPE), in order to effectively mitigate the impacts of outbreaks [76, 77]. National and
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international collaboration is necessary to ensure the prompt purchase, stockpiling, and delivery of medical countermeasures.
Health agencies at both levels should work together to assess current stockpile levels, identify gaps, and coordinate
procurement activities to meet anticipated need during outbreaks.

Furthermore, techniques for rapidly deploying medical supplies should be developed to ensure a fast response to outbreaks.
This includes developing distribution plans, establishing communication channels for stakeholder participation, and
implementing protocols for obtaining and delivering medical countermeasures in affected areas[78].
Coordinated international solutions are urgently needed, and the PHEIC declaration will hopefully draw global attention and
provide motivation for their implementation. Public health specialists can swiftly compile a comprehensive list of items and
resources to strengthen public health control strategies [79].

Research Challenges with Mpox:

To better understand the dynamics of Mpox transmission and control, operational research is currently hampered by a lack
of resources for intensive case investigations and contact follow-up in affected areas. A lack of adequate diagnostic facilities
in the laboratory is a major concern. The lack of laboratory diagnosis capacity and availability, as well as the difficulties of
diagnosing Mpox, make it difficult to determine any underlying etiology [84].

The persistent challenges of global coordination underline the importance of better international frameworks for managing
zoonotic diseases such as monkeypox. A more coordinated and fair strategy for resource distribution, surveillance, and public
health measures is required to guarantee that future outbreaks are better handled and that all countries have the tools they
need to protect their citizens.

Successes in Public Health Responses
Successful Containment Cases

Several regions have successfully managed monkeypox outbreaks through effective public health initiatives and
collaboration. One notable example is the management of the 2003 monkeypox outbreak in the United States. The outbreak,
which was triggered by the importation of infected animals, was quickly stopped using a combination of public health
measures including quarantine of exposed individuals, contact tracing, and education initiatives aimed at preventing further
transmission. The Centers for Disease Control and Prevention (CDC) played an important role in coordinating these efforts,
resulting in the outbreak being confined without further transmission [80]. The Centers for Disease Control and Prevention
(CDC) recommends smallpox inoculation within two weeks, preferably within four days, after a substantial, unprotected
encounter with a diseased animal or a confirmed human case [81]. Data from African outbreaks show that previous smallpox
immunization gives 85% protection against monkeypox virus infection. The efficacy of immunization was demonstrated to
be extended, with protection observed even several years after vaccination, and the prevalence of sequelae decreased [82].
Despite the limits of antiviral treatments for mpox, smallpox immunization can prevent epidemics (about 85.0% successful
in eradicating mpox) [83].

Lessons Learned and Future Directions
Key Takeaways

The years of experience managing monkeypox epidemics have given us significant insights into successful public health
responses. One of the most important takeaways is the value of global collaboration. The success of containment efforts
during the 2003 U.S. outbreak and recent global responses to monkeypox has highlighted the importance of coordinated
action among international health organizations, governments, and local populations [80, 85]. Effective communication and
teamwork allow for the sharing of resources, knowledge, and expertise, which is critical for controlling outbreaks quickly
and efficiently [86].

Another crucial point is the importance of having rapid response procedures in place. The rapid efforts performed during the
2022 global outbreak, including the deployment of vaccines and the implementation of public health campaigns, were critical
in limiting the virus's spread. This emphasizes the importance of preparedness plans that include pre-established epidemic
management measures, such as stockpiling vaccinations and antiviral medications, as well as promptly mobilizing healthcare
resources [87].

The primary laboratory diagnostic for mpox is the detection of viral DNA using PCR. The most accurate diagnostic
specimens are acquired directly from lesion material (skin, fluid, or crusts) retrieved by forceful swab. If there are no lesions,
oropharyngeal or rectal swabs can be used, depending on the clinical presentation and exposure. A positive oropharyngeal
or rectal sample, on the other hand, indicates mpox, whereas a negative test does not rule out MPXV infection. It is not
recommended to have blood tests. Antibody detection methods can be used to classify instances retrospectively, but not to
diagnose them. During the global outbreak, mpox became a notifiable disease in numerous countries, and the World Health
Organization now recommends it for all countries [88].

Strengthening Public Health Infrastructure
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Improved Surveillance Systems:

Implementing and improving mpox surveillance and laboratory testing would improve monitoring of the mpox burden,
accelerate outbreak response, and better characterize populations that require further disease control measures, such as
preventative immunization. Furthermore, comprehensive continuing data collection during vaccine distribution is essential
to assess the efficacy, safety, and impact of mpox immunization schemes [89].

Faster Vaccine Deployment: Mpox vaccinations should be made available to at-risk children under 18 years old through
regulatory permission or an emergency use mechanism. It would need huge immunization initiatives to return the mpox
genie to its bottle [90].

Enhanced Public Communication: Public health authorities should collaborate with community leaders, religious
organizations, and other stakeholders to develop and disseminate culturally appropriate educational materials and messages.
Community-based organizations can act as dependable sources of information and assist in reaching marginalized or
difficult-to-reach persons, hence boosting the effectiveness of risk communication efforts [91-92]. Furthermore, engaging
communities in a two-way discourse fosters trust, alleviates anxieties, and promotes active participation in epidemic
response. Research shows that involving community members in decision-making processes and soliciting feedback on
intervention choices might improve community acceptance and compliance with recommended interventions [93, 94].

Research and Development

Understanding the Virus: The focus of research should be on better understanding Mpox epidemiology, transmission
dynamics, and host-pathogen interactions. International collaboration enables the dissemination of research findings, data
analysis, and multicenter study coordination in order to close knowledge gaps and guide evidence-based decisions [95].

Enhancing laboratory capacity: Improving laboratory diagnostics and surveillance abilities is crucial for early detection
and confirmation of Mpox cases. International collaboration can help to establish laboratory networks, educate employees,
and purchase diagnostic reagents and equipment. [97]

Providing assistance in epidemic response efforts: International partners can assist affected nations in deploying rapid
response teams, establishing isolation and treatment facilities, and implementing control measures such as case detection,
contact tracing, and vaccine campaigns [98].

Developing New Treatments: While antiviral medications like tecovirimat have shown promise, additional study is needed
to determine their efficacy for monkeypox and to investigate other treatments. Expanding research into therapeutic
possibilities will aid in the management of severe patients and mitigate the effects of outbreaks [99]. By tackling these issues,
the global community will improve its ability to manage and prevent future monkeypox outbreaks and other emerging
infectious illnesses. Investing in public health infrastructure, increasing research efforts, and encouraging worldwide
collaboration is critical for developing a more robust response to future health crises.

Conclusion: The evaluation of public health responses to monkeypox outbreaks indicates both successes and ongoing
challenges. Successful interventions, such as those witnessed in the 2003 U.S. outbreak and recent experiences in Nigeria,
demonstrate the value of quick, coordinated responses that include quarantine, vaccine, and community participation.
However, persistent obstacles such as resource scarcity, misinformation, and global coordination issues have hampered
progress, particularly in low- and middle-income nations. The lessons from these outbreaks highlight the importance of
improving public health infrastructure, surveillance, and vaccine deployment. Going forward, continued vigilance,
worldwide collaboration, and investment in public health infrastructure and research are critical. Effective communication
tactics for combating misinformation and stigma are also essential. Global collaboration and equitable resource distribution
are vital to managing future outbreaks and protecting public health on a worldwide scale.

Data Source: Google Scholar and PubMed were used as primary data sources, including keywords like "asthma," "liposomal
formulations," and "advanced drug delivery systems." To guarantee thorough coverage of the topic, the search included meta-
analyses, randomized controlled trials, clinical trials, and review papers. The authors separately examined the abstracts to
find articles relevant to the objectives of this review. Articles deemed possibly relevant were retrieved in full-text format and
then evaluated for inclusion based on relevance and quality. The authors painstakingly read selected publications and
rigorously validated the accuracy of the retrieved data to ensure the review's integrity.

Funding

This study received no external funding.
Institutional Review Board Statement
Not applicable.

Informed Consent Statement

Not applicable.

Journal of Neonatal Surgery | Year: 2025 | Volume: 14 | Issue: 12s
pg. 912



Mufakkir Aziz, Tasneem Noor Mohamad, Hafeezullah Wazir Ali, Manal Satti Awad Elsied,
Aamna Shah, Muhammad Asif, Salwa M. A. Dahesh

Data Availability Statement

No new data were created or analyzed in this study. Data sharing is not applicable to this article.
Conflicts of Interest

The authors declare no conflicts of interest.

Human and Animal Rights and Informed Consent

This article contains no studies with human or animal subjects performed by authors.

REFERENCES

[1] Branda F, Romano C, Ciccozzi M, Giovanetti M, Scarpa F, Ciccozzi A, Maruotti A. Mpox: An Overview of
Pathogenesis, Diagnosis, and Public Health Implications. Journal of Clinical Medicine. 2024; 13(8):2234.
https://doi.org/10.3390/jcm13082234.

[2] Ledn-Figueroa, Darwin A., et al. "Knowledge and attitude towards mpox: Systematic review and meta-
analysis." Plos one 19.8 (2024): e0308478.

[3] Zinnah MA, Uddin MB, Hasan T, Das S, Khatun F, Hasan MH, Udonsom R, Rahman MM, Ashour HM. The
Re-Emergence of Mpox: OId Illness, Modern Challenges. Biomedicines. 2024; 12(7):1457.
https://doi.org/10.3390/biomedicines12071457.

[4] Olufadewa, Isaac lyinoluwa, et al. "Emergence of a More Virulent Clade of Mpox in Africa: Learning from
History and Charting a Path Forward." Journal of Medicine, Surgery, and Public Health (2024): 100134.

[5] Woolhouse, M.E.; Gowtage-Sequeria, S. Host Range and Emerging and Reemerging Pathogens. Emerg. Infect.
Dis. 2005, 11, 1842-1847.

[6] Emerson, G.L.; Li, Y.; Frace, M.A.; Olsen-Rasmussen, M.A.; Khristova, M.L.; Govil, D.; Sammons, S.A.;
Regnery, R.L.; Karem, K.L.; Damon, I.K.; et al. The phylogenetics and ecology of the orthopoxviruses endemic
to North America. PLoS ONE 2009, 4, e7666.

[7] World Health Organization. Multi-Country Outbreak of Monkeypox, External Situation Report. Available
online: https://www.who.int/publications/m/item/multi-country-outbreak-of-mpox--external-situation-report-
31---22-december-2023 (accessed on 31 December 2023).

[8] Union, African. "Africa Centres for Disease Control and Prevention (Africa CDC)." Partnerships for African
Vaccine Manufacturing (PAVM) Framework for Action (2021).

[9] Harris, Emily. "As Mpox Cases Surge in Africa, WHO Declares a Global Emergency—Here’s What to
Know." JAMA (2024).

[10] Nishtar, Sania. "The mpox emergency and the role of Gavi." The Lancet 404.10454 (2024): 729-731.

[11] Gessain, Antoine, Emmanuel Nakoune, and YazdanYazdanpanah. "Monkeypox." New England Journal of
Medicine 387.19 (2022): 1783-1793.

[12] Ulaeto, David, et al. "New nomenclature for mpox (monkeypox) and monkeypox virus clades." The Lancet
Infectious Diseases 23.3 (2023): 273-275.

[13] Muyembe-Tamfum, Jean-Jacques, et al. "Smallpox and its eradication in the Democratic Republic of Congo:
lessons learned.” Vaccine 29 (2011): D13-D18.

[14] Hoff, Nicole A., et al. "Evolution of a disease surveillance system: an increase in reporting of human
monkeypox disease in the Democratic Republic of the Congo, 2001-2013." International journal of tropical
disease & health 25.2 (2017).

[15] Heymann, David L., and Karl Simpson. "The evolving epidemiology of human monkeypox: questions still to
be answered." The Journal of Infectious Diseases 223.11 (2021): 1839-1841.

[16] Rimoin AW, Mulembakani PM, Johnston SC, et al. Major increase in human monkeypox incidence 30 years
after smallpox vaccination campaigns cease in the Democratic Republic of Congo. Proc Natl AcadSci U S A
2010; 107:16262-7.

[17] Centers for Disease Control and Prevention. Human monkeypox—Kasai Oriental, Zaire, 1996-1997. MMWR
Morb Mortal Wkly Rep 1997; 4614:304-7.

[18] Jezek Z, Grab B, Szczeniowski MV, Paluku KM, Mutombo M. Human monkeypox: secondary attack rates.
Bull World Health Organ 1988; 66:465-70.

[19]Hussain AN, Hussain F, Alam M, Cleri DJ. Smallpox treatment and management. 2019.
https://emedicine.medscape.com/article/237229-treatment. Accessed 08 March 2021.

Journal of Neonatal Surgery | Year: 2025 | Volume: 14 | Issue: 12s
pg. 913


https://doi.org/10.3390/jcm13082234
https://doi.org/10.3390/biomedicines12071457
https://www.who.int/publications/m/item/multi-country-outbreak-of-mpox--external-situation-report-31---22-december-2023
https://www.who.int/publications/m/item/multi-country-outbreak-of-mpox--external-situation-report-31---22-december-2023

Mufakkir Aziz, Tasneem Noor Mohamad, Hafeezullah Wazir Ali, Manal Satti Awad Elsied,
Aamna Shah, Muhammad Asif, Salwa M. A. Dahesh

[20]World Population Review. Median age 2021. http://worldpopulationreview.com/countries/median-age.
Accessed 22 January 2020.

[21] Levine RS, Peterson AT, Yorita KL, Carroll D, Damon IK, Reynolds MG. Ecological niche and geographic
distribution of human monkeypox in Africa. PLoS One 2007; 2:e176.

[22] Hutin YJ, Williams RJ, Malfait P, et al. Outbreak of human monkeypox, Democratic Republic of Congo, 1996
to 1997. Emerg Infect Dis 2001; 7:434-8.

[23] Reynolds MG, Doty JB, McCollum AM, et al. Monkeypox re-emergence in Africa: a call to expand the concept
and practice of One Health. Expert Rev Anti Infect Ther. 2019; 17:129-39.

[24] Yinka-Ogunleye A, Aruna O, Ogoina D, et al. Reemergence of human monkeypox in Nigeria, 2017. Emerg
Infect Dis 2018; 24:1149-51.

[25] David L Heymann, Karl Simpson, The Evolving Epidemiology of Human Monkeypox: Questions Still to Be
Answered, The Journal of Infectious Diseases, Volume 223, Issue 11, 1 June 2021, Pages 1839-
1841, https://doi.org/10.1093/infdis/jiab135

[26] Yinka-Ogunleye, Adesola, et al. "Outbreak of human monkeypox in Nigeria in 2017-18: a clinical and
epidemiological report." The Lancet Infectious Diseases 19.8 (2019): 872-879.

[27] Ogoina, Dimie, and Adesola Yinka-Ogunleye. "Sexual history of human monkeypox patients seen at a tertiary
hospital in Bayelsa, Nigeria." International journal of STD & AIDS 33.10 (2022): 928-932.

[28] World Health Organization (16 May 2022). Disease Outbreak News; Monkeypox— United Kingdom of Great
Britain and  Northern Ireland. Available at: https://www.who.int/emergencies/disease-outbreak-
news/item/2022-DON381

[29] World Health Organization. "Multi-country monkeypox outbreak in non-endemic countries. 2022." (2022).
[30] Lee, J. "Monkeypox: Israel, Switzerland and Austria Confirm Cases, BBC News, 2022. May 22."

[31] Phillips, J. "Belgium Becomes First Country to Introduce Compulsory Monkeypox Quarantine, Daily Mail,
2022. May 22." (2022).

[32] Guarner, Jeannette, Carlos Del Rio, and Preeti N. Malani. "Monkeypox in 2022—what clinicians need to
know." Jama 328.2 (2022): 139-140.

[33] World Health Organization. Multi-country outbreak of mpox, External situation report#28: 19 September
2023. Accessed on October 23, 2023. https://www.who.int/publications/m/item/multi-country-outbreak-of-
mpox--external-situation-report-28---19-september-2023

[34] World Health Organization. Multi-country outbreak of mpox. External situation report#31: 22
December, 2023. https://www.who.int/publications/m/item/multi-country-outbreak-of-mpox--external-
situation-report-31---22-december-2023

[35]Centers  For Disease Control and Prevention. Outbreak in DRC. Accessed on  April
16, 2024. https://www.cdc.gov/poxvirus/mpox/outbreak/2023-
drc.html#:~:text=The%20Democratic%20Republic%200f%20Congo,mpox%20cases%20and%20581%20dea
ths.

[36] Americo J et al. Virulence differences of mpox virus clades I, Ila, and 11b.1 in a small animal model. Proc Natl
Acad Sci. 2023;120(8):e2220415120.

[37] 9 Multi-country outbreak of mpox. External situation report #22, 31 December 2023. Geneva: World Health
Organization; 2023 (https://www.who.int/publications/m/ item/multi-country-outbreak-of-mpox--external-
situation-report-31---22-december-2023, accessed July 2024).

[38] Public Health Agency of Sweden (FOHM). One case of mpox clade 1 reported in Sweden. Stockholm: FOHM;

2024, Available from: https://www.folkhalsomyndigheten.se/the-public-health-agency-of-
sweden/communicable-disease-control/disease-information-about-mpox/one-case-of-mpox-clade-i-reported-
in-sweden

[39] European Centre for Disease Prevention and Control (ECDC). Mpox due to monkeypox virus clade 1.
Stockholm: ECDC; 2024. Awvailable from: https://www.ecdc.europa.eu/en/news-events/mpox-due-
monkeypox-virus-clade-i

[40] Gehre, Florian, et al. "Rapid regional mobile laboratory response and genomic monkeypox virus (MPXV)
surveillance in seven East African Community partner states, August 2024: preparedness activities for the
ongoing outbreak." Eurosurveillance 29.35 (2024): 2400541.

[41] Svecova, Danka. "Update on Monkeypox Virus Infection.” Journal of Medicine and Healthcare. SRC/JMHC-

Journal of Neonatal Surgery | Year: 2025 | Volume: 14 | Issue: 12s
pg. 914


https://doi.org/10.1093/infdis/jiab135
https://www.who.int/emergencies/disease-outbreak-news/item/2022-DON381
https://www.who.int/emergencies/disease-outbreak-news/item/2022-DON381
https://www.who.int/publications/m/item/multi-country-outbreak-of-mpox--external-situation-report-28---19-september-2023
https://www.who.int/publications/m/item/multi-country-outbreak-of-mpox--external-situation-report-28---19-september-2023
https://www.who.int/publications/m/item/multi-country-outbreak-of-mpox--external-situation-report-31---22-december-2023
https://www.who.int/publications/m/item/multi-country-outbreak-of-mpox--external-situation-report-31---22-december-2023
https://www.cdc.gov/poxvirus/mpox/outbreak/2023-drc.html#:%7E:text=The%20Democratic%20Republic%20of%20Congo,mpox%20cases%20and%20581%20deaths
https://www.cdc.gov/poxvirus/mpox/outbreak/2023-drc.html#:%7E:text=The%20Democratic%20Republic%20of%20Congo,mpox%20cases%20and%20581%20deaths
https://www.cdc.gov/poxvirus/mpox/outbreak/2023-drc.html#:%7E:text=The%20Democratic%20Republic%20of%20Congo,mpox%20cases%20and%20581%20deaths
https://www.folkhalsomyndigheten.se/the-public-health-agency-of-sweden/communicable-disease-control/disease-information-about-mpox/one-case-of-mpox-clade-i-reported-in-sweden
https://www.folkhalsomyndigheten.se/the-public-health-agency-of-sweden/communicable-disease-control/disease-information-about-mpox/one-case-of-mpox-clade-i-reported-in-sweden
https://www.folkhalsomyndigheten.se/the-public-health-agency-of-sweden/communicable-disease-control/disease-information-about-mpox/one-case-of-mpox-clade-i-reported-in-sweden
https://www.ecdc.europa.eu/en/news-events/mpox-due-monkeypox-virus-clade-i
https://www.ecdc.europa.eu/en/news-events/mpox-due-monkeypox-virus-clade-i

Mufakkir Aziz, Tasneem Noor Mohamad, Hafeezullah Wazir Ali, Manal Satti Awad Elsied,
Aamna Shah, Muhammad Asif, Salwa M. A. Dahesh

344. DOI: doi. org/10.47363/JMHC/2024 (6) 274 (2024): 2-3.

[42] Gessain, Antoine, Emmanuel Nakoune, and YazdanYazdanpanah. "Monkeypox." New England Journal of
Medicine 387.19 (2022): 1783-1793.

[43] Laurenson-Schafer, Henry, et al. "Description of the first global outbreak of mpox: an analysis of global
surveillance data.” The Lancet Global Health 11.7 (2023): €1012-e1023.

[44] Jezek, Zdenek, and Frank Fenner. "VI. Epidemiology of Human Monkeypox." Human monkeypox. Vol. 17.
Karger Publishers, 1988. 81-110.

[45]CDC Mpox in the U.S. Available online: https://www.cdc.gov/poxvirus/monkeypox/response/2022/world-
map.html (accessed on 15 January 2023).

[46]Yu X, Shi H, Cheng G. Mpox Virus: Its Molecular Evolution and Potential Impact on Viral
Epidemiology. Viruses. 2023; 15(4):995. https://doi.org/10.3390/v15040995

[47] Africa Centre for Disease Control and Prevention. Africa CDC Epidemic Intelligence Report, Africa CDC.
2024. Available online: https://africacdc.org/download/africa-cdc-weekly-event-based-surveillance-report-
march-2024/ (accessed on 19 July 2024).

[48] World Health Organization. 2022-2024 Mpox Outbreak: Global Trends; WHO: Geneva, Switzerland, 2024;
Auvailable online: https://worldhealthorg.shinyapps.io/mpx_global/ (accessed on 19 July 2024)

[49] Di Giulio, Daniel B., and Paul B. Eckburg. "Human monkeypox: an emerging zoonosis.” The Lancet infectious
diseases 4.1 (2004): 15-25.

[50] Zimmermann, Petra, and Nigel Curtis. "Monkeypox—what pediatricians need to know." The Pediatric
Infectious Disease Journal 41.12 (2022): 1020-1031.

[51] World Health Organization (WHO). (2022). Monkeypox: Public Health Advice and Response Strategies.
Retrieved from https://www.who.int.

[52]Jacobs BL, Langland JO, Kibler KV, et al. Vaccinia virus vaccines: past, present and future. Antiviral Res.
2009;84(1):1-13. doi: 10.1016/j.antiviral.2009.06.006

[53] Stickl H, Hochstein-Mintzel V, Mayr A, et al. MV A-StufenimpfunggegenPocken. KlinischeErprobung des
attenuiertenPocken-Lebendimpfstoffes, Stamm MVA [MVA vaccination against smallpox: clinical tests with
an attenuated live vaccinia virus strain (MVVA) (author’s transl)]. Dtsch Med Wochenschr. 1974;99(47):2386—
2392. German. doi: 10.1055/s-0028-1108143

[54] Mayr A. Smallpox vaccination and bioterrorism with pox viruses. Comp ImmunolMicrobiol Infect Dis.
2003;26(5-6):423—-430. doi: 10.1016/S0147-9571(03)00025-0

[55] Sutter G, Moss B. Nonreplicating vaccinia vector efficiently expresses recombinant genes. Proc Natl Acad Sci.
1992;89(22):10847-10851. doi: 10.1073/pnas.89.22.10847

[56] Volkmann A, Williamson AL, Weidenthaler H, et al. The Brighton collaboration standardized template for
collection of key information for risk/benefit assessment of a modified Vaccinia Ankara (MVA) vaccine
platform. Vaccine. 2021;39(22):3067-3080. doi: 10.1016/j.vaccine.2020.08.050

[57] Berry, Matthew T., et al. "Predicting vaccine effectiveness for mpox." Nature Communications 15.1 (2024):
3856.

[58] Grabenstein, John D., and Adam Hacker. "Vaccines against Mpox: MVA-BN and LC16m8." Expert Review of
Vaccines just-accepted (2024).

[59] Russo, Andrew T., et al. "Overview of the regulatory approval of tecovirimat intravenous formulation for
treatment of smallpox: potential impact on smallpox outbreak response capabilities, and future tecovirimat
development potential." Expert review of anti-infective therapy 21.3 (2023): 235-242.

[60] Halani, Sheliza, Derek Leong, and Peter E. Wu. "Tecovirimat for monkeypox.” Cmaj 194.46 (2022): E1573-
E1573.

[61] Duraffour, Sophie, Graciela Andrei, and Robert Snoeck. "Tecovirimat, a p37 envelope protein inhibitor for the
treatment of smallpox infection." Idrugs: the Investigational Drugs Journal 13.3 (2010): 181-191.

[62] Chan-Tack, Kirk, et al. "Benefit-risk assessment for brincidofovir for the treatment of smallpox: US Food and
Drug Administration's Evaluation.” Antiviral research 195 (2021): 105182.

[63]Rani, Isha, et al. "Potential use of cidofovir, brincidofovir, and tecovirimat drugs in fighting monkeypox
infection: recent trends and advancements.” Naunyn-Schmiedeberg's Archives of Pharmacology 397.4 (2024):
2055-2065.

[64] Wittek, Riccardo. "Vaccinia immune globulin: current policies, preparedness, and product safety and

Journal of Neonatal Surgery | Year: 2025 | Volume: 14 | Issue: 12s
pg. 915


https://doi.org/10.3390/v15040995
https://africacdc.org/download/africa-cdc-weekly-event-based-surveillance-report-march-2024/
https://africacdc.org/download/africa-cdc-weekly-event-based-surveillance-report-march-2024/
https://worldhealthorg.shinyapps.io/mpx_global/
https://www.who.int/
https://doi.org/10.1016/j.antiviral.2009.06.006
https://doi.org/10.1016/j.antiviral.2009.06.006
https://doi.org/10.1055/s-0028-1108143
https://doi.org/10.1055/s-0028-1108143
https://doi.org/10.1016/S0147-9571(03)00025-0
https://doi.org/10.1016/S0147-9571(03)00025-0
https://doi.org/10.1073/pnas.89.22.10847
https://doi.org/10.1073/pnas.89.22.10847
https://doi.org/10.1016/j.vaccine.2020.08.050
https://doi.org/10.1016/j.vaccine.2020.08.050

Mufakkir Aziz, Tasneem Noor Mohamad, Hafeezullah Wazir Ali, Manal Satti Awad Elsied,
Aamna Shah, Muhammad Asif, Salwa M. A. Dahesh

efficacy.” International journal of infectious diseases 10.3 (2006): 193-201.

[65] Hopkins, Robert J., et al. "Safety and pharmacokinetic evaluation of intravenous vaccinia immune globulin in
healthy volunteers." Clinical infectious diseases 39.6 (2004): 759-766.

[66] Edghill-Smith, Yvette, et al. "Smallpox vaccine—induced antibodies are necessary and sufficient for protection
against monkeypox virus." Nature medicine 11.7 (2005): 740-747.

[67]Fine, P. E. M., et al. "The transmission potential of monkeypox virus in human populations.” International
journal of epidemiology 17.3 (1988): 643-650.

[68] World Health Organization. "Monkeypox https://www. who. int/news-room/fact-
sheets/detail/monkeypox." Accessed 10th Jun (2022).

[69] Mande, Gaspard, et al. "Enhanced surveillance of monkeypox in Bas-Uélé, Democratic Republic of Congo: the
limitations of symptom-based case definitions." International Journal of Infectious Diseases 122 (2022): 647-
655.

[70]Glokler J, Lim TS, Ida J, Frohme M. Isothermal amplifications—a comprehensive review on current
methods. Crit Rev BiochemMol Biol. 2021; 56: 543-586.

[71]Zhao FWP, Wang H, Liu S, et al. CRISPR/Casl2a-mediated ultrasensitive and on-site monkeypox viral
testing. medRxiv. 2022. d0i:10.1101/2022.10.10.22280931.

[72] Spohr D. Fake news and ideological polarization: filter bubbles and selective exposure on social media. Bus Inf
Rev. 2017;34(3):150-160.

[73] Dsouza VS, Rajkhowa P, Mallya BR, Raksha DS, Mrinalini V, Cauvery K, et al. A sentiment and content
analysis of tweets on monkeypox stigma among the LGBTQ+ community: a cue to risk communication plan.
Dialogues Health. 2023;2:100095.

[74] Zenone M, Caulfield T. Using data from a short video social media platform to identify emergent monkeypox
conspiracy theories. JAMA Netw Open. 2022;5(10):e2236993.

[75] Anoop VS, Sreelakshmi S. Public discourse and sentiment during mpox outbreak: an analysis using natural
language processing. Public Health. 2023;218:114-120.

[76] World Health Organization. Managing Epidemics: Key Facts about Major Deadly Diseases; World Health
Organization: Geneve, Switzerland, 2018.

[77] Williams, B.A.; Jones, C.H.; Welch, V.; True, J.M. Outlook of pandemic preparedness in a post-COVID-19
world. NPJ Vaccines 2023, 8, 178. [Google Scholar] [CrossRef]

[78] Zhang, Y.; Li, Z.; Zhao, Y. Multi-mitigation strategies in medical supplies for epidemic outbreaks. Socio-Econ.
Plan. Sci. 2023, 87, 101516.

[79] Lee, S. S., T. Traore, and A. Zumla. "The WHO mpox public health emergency of international concern
declaration: need for reprioritisation of global public health responses to combat the MPXV Clade |
epidemic.” International Journal of Infectious Diseases (2024).

[80]Pal, Mahendra, FissehaMengstie, and VenkataramanaKandi. "Epidemiology, diagnosis, and control of
monkeypox disease: a comprehensive review." Am J Infect Dis Microbiol 5.2 (2017): 94-99.

[81] Cono, J., Casey, CG and Bell, DM. 2003. Smallpox vaccination and adverse reactions. Guidance for clinicians.
MMWR Recommend. Rep.52: 1-28.

[82] Jezek, Z and Fenner, F. 1988. Human monkeypox. Monographs in Virology, Vol. 17. Karger, Basel.P. 140.

[83] Sanyaolu, Adekunle, et al. "Review of the prevalence, diagnostics, and containment measures of the current
mpox outbreak." World Journal of Clinical Cases 11.6 (2023): 1252.

[84] Patel M, Adnan M, Aldarhami A, Bazaid AS, Saeedi NH, Alkayyal AA, Saleh FM, Awadh IB, Saeed A,
Alshaghdali K. Current Insights into Diagnosis, Prevention Strategies, Treatment, Therapeutic Targets, and
Challenges of Monkeypox (Mpox) Infections in Human Populations. Life. 2023; 13(1):249.
https://doi.org/10.3390/1ife13010249.

[85] Cai, Yuanqi, et al. "The global patent landscape of emerging infectious disease monkeypox." BMC Infectious
Diseases 24.1 (2024): 403.

[86] A. D. Patenting as an indicator of technological innovation: a review. Sci Public Policy. 1992;19:357— 368.

[87] Bunge, Eveline M., et al. "The changing epidemiology of human monkeypox—A potential threat? A systematic
review." PLoS neglected tropical diseases 16.2 (2022): e0010141.

[88] Petersen E et al. Human monkeypox: epidemiologic and clinical characteristics, diagnosis, and prevention.

Journal of Neonatal Surgery | Year: 2025 | Volume: 14 | Issue: 12s
pg. 916


https://doi.org/10.1101/2022.10.10.22280931
https://scholar.google.com/scholar_lookup?title=Outlook+of+pandemic+preparedness+in+a+post-COVID-19+world&author=Williams,+B.A.&author=Jones,+C.H.&author=Welch,+V.&author=True,+J.M.&publication_year=2023&journal=NPJ+Vaccines&volume=8&pages=178&doi=10.1038/s41541-023-00773-0
https://doi.org/10.1038/s41541-023-00773-0
https://doi.org/10.3390/life13010249

Mufakkir Aziz, Tasneem Noor Mohamad, Hafeezullah Wazir Ali, Manal Satti Awad Elsied,
Aamna Shah, Muhammad Asif, Salwa M. A. Dahesh

Infect Dis Clin North Am. 2019;33:1027—43.

[89]World health organization Weekly epidemiological report #34,23 August 2024, 99, 429-456
http://www.who.int/wer

[90] Grabenstein, John D., and Adam Hacker. "Vaccines against Mpox: MVA-BN and LC16m8." Expert Review of
Vaccines just-accepted (2024).

[91] Roess, A.A.; Monroe, B.P.; Kinzoni, E.A.; Gallagher, S.; Ibata, S.R.; Badinga, N.; Molouania, T.M.; Mabola,
F.S.; Mombouli, J.V.; Carroll, D.S.; et al. Assessing the effectiveness of a community intervention for
monkeypox prevention in the Congo basin. PLoS Neglected Trop. Dis. 2011, 5, e1356.

[92] Ghazy, R.M.; Yazbek, S.; Gebreal, A.; Hussein, M.; Addai, S.A.; Mensah, E.; Sarfo, M.; Kofi, A.; Al-Ahdal,
T.; Eshun, G. Monkeypox vaccine acceptance among Ghanaians: A call for action. Vaccines 2023, 11, 240.
[93] Gesser-Edelsburg, A.; Shir-Raz, Y.; Walter, N.; Mordini, E.; Dimitriou, D.; James, J.J.; Green, M.S. The public
sphere in emerging infectious disease communication: Recipient or active and vocal partner? Disaster Med.

Public Health Prep. 2015, 9, 447-458.

[94] Hoff, N.A. Utilization Assessment of Infectious Disease Surveillance Data to Enhance Methods for Better
Understanding Disease Occurrence, Trends and Gaps in Disease Reporting in a Resource Limited Setting:
Monkeypox in the Democratic Republic of Congo; University of California: Los Angeles, CA, USA, 2014.

[95] White, L.A.; Forester, J.D.; Craft, M.E. Disease outbreak thresholds emerge from interactions between
movement behavior, landscape structure, and epidemiology. Proc. Natl. Acad. Sci. USA 2018, 115, 7374—
7379.

[96] Developing New Treatments:

[97] Naidoo, D.; IThekweazu, C. Nigeria’s efforts to strengthen laboratory diagnostics-why access to reliable and
affordable diagnostics is key to building resilient laboratory systems. Afr. J. Lab. Med. 2020, 9, 1019.

[98] Fitzmaurice, A.G.; Mahar, M.; Moriarty, L.F.; Bartee, M.; Hirai, M.; Li, W.; Gerber, A.R.; Tappero, JW.;
Bunnell, R.; Group, G.I. Contributions of the US Centers for Disease Control and Prevention in implementing
the Global Health Security Agenda in 17 partner countries. Emerg. Infect. Dis. 2017, 23, S15.

[99] Ganesan, Alagammai, et al. "Mpox treatment evolution: past milestones, present advances, and future
directions." Naunyn-Schmiedeberg's Archives of Pharmacology (2024): 1-24.

Journal of Neonatal Surgery | Year: 2025 | Volume: 14 | Issue: 12s
pg. 917


http://www.who.int/wer

