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ARTICLE INFO ABSTRACT

Article history: Since early May 2022, an outbreak due to Mpox virus (formerly called monkeypox) has occurred in many
Received 14 October 2022 countries around the world. On July 23, the World Health Organization declared the outbreak ‘Public Health
Received in revised form 24 March 2023 Emergency of International Concern’. In order to combat the outbreak, it is important to have effective
Accepted 2 April 2023 infection prevention and control plans. The first step is to qualitatively and quantitatively determine the
risks of infections, followed by the design and implementation of infection prevention and control mea-

I;g :;fg;;’ox sures. Mpox is transmitted through direct, indirect, and prolonged contact, through sexual transmission,
Mpox and via the respiratory route. Men who have sex with men are identified as the most vulnerable population.
Outbreak Home pet-raisers, and health care workers are at risk of catching the disease. The outcome of infection is
Infection prevention and control catastrophic among the elderly, immunocompromised individuals, pregnant female and children. The
Risk assessment spillover to animals is of great concern. It is important to communicate the risks and have community
engagement in the control of this outbreak. The availability of vaccines will add to the capability of con-
taining the outbreak. It is critical to prevent the virus from spreading further. Hence, we review the recent

findings on the risk management of Mpox along with the preventive strategies.
© 2023 The Authors. Published by Elsevier Ltd on behalf of King Saud Bin Abdulaziz University for Health
Sciences. This is an open access article under the CC BY license (http://creativecommons.org/licenses/by/
4.0/).
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Introduction before the rash [1]. The spectrum of the disease ranges from mild to

Mpox virus formerly Monkeypox virus; is a double-stranded DNA
virus with two distinct genetic clades: clade I (circulating in Central
Africa; former Congo Basin clade) and clade II, divided into subclades
I[la and IIb (former West African clade). Together with the variola
virus, the causative agent of smallpox, they are members of the
Poxviridae family. In 1980, after the eradication of smallpox, the
smallpox vaccination campaigns, which conferred protection against
other poxviruses as well, including Mpox, were discontinued. Hence,
individuals borne thereafter have become susceptible to acquiring
infection from members of the Poxviridae family. While most cir-
culation of Mpox occurs in Africa, over the past couple of decades
sporadic cases have been reported outside that region [1]|. More
recently, in May 2022, a multi-country outbreak of Mpox infection
was reported in multiple countries around the globe.

Mpox virus is a zoonosis with the potential for human-to-human
transmission, predominantly through direct contact with body
fluids, lesion material, or fomites (e.g., contaminated linens) and
after prolonged face-to-face contact. Being an orthopoxvirus, it
spreads primarily by respiratory droplets. For individuals whose
infection extends to the lower respiratory tract or develops severe
systemic disease requiring hospitalization, the possibility of an air-
borne route of infection has not been excluded [2]. Sexual trans-
mission has also been proven based on many findings, including the
occurrence of cases predominately among men who have sex with
men (MSM), the association with unexpected anal and genital le-
sions, and the detection of the Mpox virus in seminal fluid, genital
and rectal lesions, feces, and saliva of confirmed cases [3,4]. The
invasive route of infection, such as intercourse vs. exposure to fo-
mites, causes a severer form of the disease and a shorter incubation
period [5]. Vertical virus transmission can occur via the placenta
from mother to fetus or through close contact during and after birth.
Limited data suggest that infection during pregnancy may lead to
adverse outcomes for the fetus [2].

The Mpox infection begins with a rash that may be situated on or
near the genitals or anus. Rash could appear on other body areas,
depending on the route of transmission. The rash will go through
several stages before healing and may be painful or itchy. The rash
may appear first, or sometimes flu-like symptoms may be evident
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severe and can be fatal depending on the initial health status of the
patient, their immune response, previous vaccination, the presence
of comorbidities, and the route of exposure [6]. In addition to the
clinical picture and history of contact with a suspected or confirmed
case, the laboratory diagnosis of Mpox is confirmed by two-stage
testing, first with a panorthopox polymerase chain reaction (PCR)
followed by a specific Mpox PCR test. The PCR tests utilize samples
collected from skin lesions: the roof, fluid from vesicles and pustules,
and dry crusts, or from the throat, depending on the phase of the
disease [7]. Treatment is generally supportive and potentially in-
volves the use of antiviral drugs. Two antiviral medications, tecov-
irimat and brincidofovir, were approved for use in smallpox by the
United States Food and Drug Administration (US FDA), but neither
was tested on humans in phase 3 efficacy trials [8,9].

Since its global emergence in early May 2022, cases of Mpox have
been growing steadily. As of March 2023, a total of 86,496 laboratory
confirmed cases and 111 death, have been reported to the WHO from
110 countries/areas/territories. The World Health Organization
(WHO) risk assessment, categorizes African region, Eastern
Mediterranean region, European region and region of the Americas
as Moderate, while south east Asia region, Western Pacific region as
low. All samples from the current global outbreak have been iden-
tified as subclade IIb. Mpox deaths have been mostly connected to
viral encephalitis, brain edema, and underlying im-
munocompromising disorders and comorbidities [10]. The spread of
the Mpox beyond non-endemic countries ("Central and West African
countries") resulted in the declaration of the current Mpox virus
outbreak’s ongoing spread as a Public Health Emergency of Inter-
national Concern ("PHEIC") by the WHO on July 23rd, 2022 [11]. This
announcement signals the seriousness and urgency with which
countries around the world should respond. Ending the Mpox out-
break is a critical priority, calling for the exploration of every option
on the table to combat it and protect communities at risk. Designing
and implementing sound infection prevention and control (IPC)
programs provide an efficient means for terminating the outbreak.
An infection control risk assessment should precede, which involves
recognizing activities that contribute to infection dissemination and
identifying individuals who are most vulnerable to catching the
disease. This review will adopt the risk management approach to
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Table 1
Summary of risk assessment for the different population categories.
Adapted from: [5,7,15].
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Community level

Healthcare facility level

MSM and persons with General High risk Pet HCWs Laboratory workers

multiple sexual partners population groups contact Protected  Unprotected Protected  Unprotected
Probability High Very low Low HIGH Very low  High Medium Very low  High
Impact Low very lowtolow  High Low-high Low Low Low Low Moderate
Overall risk ~ Moderate Low Moderate  Moderate/high  Low Moderate  Moderate/low Low High

MSM; Men Who have Sex with Men, HCWs; Health Care Workers.

discuss Mpox disease, based on which, the multi-faceted approaches
to the IPC strategies are recommended.

Risk assessment of Mpox

The quantitative determination of overall risk is the sum of the
infection probability and the disease impact on the affected popu-
lation [7].

The recent international spread of human cases of Mpox has been
reported predominantly among MSM and persons with multiple
sexual partners [5]. It was also diagnosed among persons raising pet
mammals at home [12], mainly rodents, and among health care
workers (HCWs).

MSM associated risk

A considerable proportion of the MSM population is vulnerable
to Mpox infection. Specific sexual patterns (e.g., having multiple
casual sexual contacts and/or multiple sexual partners in inter-
connected sexual networks, attending sexual events occurring in
Europe over the spring and summer months, and attending chemsex
parties) could further facilitate the disease transmission [13]. En-
closed spaces, such as back rooms, saunas, and private or public sex
clubs where intimate, often anonymous sexual contact occurs, pro-
vide a favorable place for Mpox spreading [14].

In the current outbreak, and so far, most cases reported among
MSM have been described as mild. The low impact of Mpox coupled
with the high likelihood of infection results in an overall moderate
threat. However, it is to be emphasized that this moderate risk may
be higher for the elderly, those with untreated HIV infection, or
immunocompromised individuals [2], as shown in Table 1.

Risk for the broader population, including home pet-raisers

Overall, the likelihood of further spread of Mpox among the
broader population is estimated to be very low, leading to an overall
low risk. However, the individual risk for elderly or im-
munocompromised individuals, home pet-raisers, young children,
and pregnant women could be higher (Table 1).

Gatherings and crowds are associated with an enhanced possi-
bility of acquiring the infection. During such activities, attendees’
expected high density and movement display a conducive environ-
ment for close, lengthy, and frequent interactions between people.
Of critical importance are events associated with the wide adoption
of risky behaviors and unsafe practices, including unsafe sexual
practices [14], which extensively contribute to the spread of the
disease. All those factors should be studied on an ongoing basis for
each locality to assess its epidemiological profile and get insight into
the dynamic changes expected among the local risk categories.

Risk for HCWs

Occupational exposure to the mypox virus has recently been
identified as an issue of major concern. Mpox virus can remain on
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surfaces for a long time, although its potential for infection is un-
known [15]. In contrast to transmission to HCW in endemic settings,
which is well described, available literature outside endemic regions
is limited by non-standardized exposure definitions and limited
detail describing acquaintances [16]. The hazard of healthcare-con-
nected infection was documented in 2018 in the UK before the
current Mpox outbreak [17]. The likelihood of Mpox transmission to
HCWSs donning proper personal protective equipment (PPE) is ex-
tremely low. With the disease having an estimated low impact, an
overall low risk is anticipated in this category. Unprotected HCWs
are at medium or high risk of infection based on the appropriateness
of used PPE [7,17]. They have a medium risk of contracting the in-
fection in the following scenarios: 1) fulfilling activities leading to
contact between any components of clothing and the patient’s skin
lesions or bodily fluids, or soiled linen or dressings, or helping with
transfer while wearing gloves but not a gown, 2) close proximity
with no direct contact in the same room or indoor physical space as
a symptomatic Mpox patient, without a surgical mask at a
minimum. However, the overall risk of infection ranges from low/to
medium in certain situations. Unprotected HCWs are at high risk of
infection when: 1) their skin or mucous membranes are exposed to
the skin, lesions, or bodily fluids from a patient or contaminated
material (e.g., linen or clothing), 2) during a procedure inside the
patient’s room that may generate aerosols from oral or respiratory
secretions, skin lesions, or the resuspension of dry exudates; 3) they
inhale droplets or dust from patients or their immediate environ-
ment, 4) exposed to penetrating sharps’ injury from a device or via
broken gloves; 4) exposed to penetrating sharps’ injury from a de-
vice or broken gloves; The overall risk is assessed as moderate
(Table 1). So, at each HCW's exposure, the risk should be thoroughly
assessed to determine the expected level of catching the infection.
Accordingly, HCWs should receive counseling on self-monitoring,
timely reporting, and isolation. Mpox risk mitigation among HCWs
shouldn’t take over the current outbreak.

Risk for laboratory personnel

The Advisory Committee on Dangerous Pathogens (ACDP), ranks
Mpox virus as an ACDP Category 3 pathogen [18]. The chance of
occupational vulnerability is low for personnel pursuing proper
biosafety approaches. Unprotected exposure carries a high likelihood
of infection and a moderate risk of the disease (due to the direct
exposure of mucosae to a potentially substantial quantity of virus).
The danger for unprotected laboratory staff is estimated to be high
(Table 1). Laboratory managers, personnel, and occupational health
officers for each facility must perform site- and activity-specific risk
assessments for Mpox testing to determine whether enhanced safety
precautions are needed.

Risk for household contacts

The current outbreak of mpox is caused by clade II, which is
classified as a non-high consequence infectious disease (non-HCID).
This is reflected on the risk assessment and follow-up of contacts of
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symptomatic mpox cases. There are three risk categories with three
different management plans: 1: high-risk (category 3), which com-
prises unprotected direct contact or high-risk environmental con-
tact; 2: medium-risk (category 2), which includes unprotected
exposure to infectious materials, including droplets or airborne po-
tential routes; and 3: low-risk (category 1), which involves protected
physical or droplet exposure, no physical contact, unlikely droplet
exposure). The secondary attack rate ranges from 0 % to 11 % among
unvaccinated household contacts [19].

Risk for travelers and mass gatherings

Based on available information at this time, travelers, passengers,
and others who may have had prolonged and near contact with an
infectious individual may catch the infection [20]. In countries with
recently imported cases of monkeypox, or those that are otherwise
experiencing human-to-human transmission, national authorities
should establish risk-based policies and guidance related to border
measures and international travel.

Risk of spillover events to animal species

The probability of spillover is determined by the interactions
among the barriers and the associated bottlenecks that might pre-
vent cross-species transmission. Many of these interactions are
nonlinear and dynamic in space and time. Mpox transmission from
humans to animals, with pets being of concern, cannot be excluded.
A spillover event could likely lead to the virus establishment in
wildlife and the disease turning into an endemic zoonosis. So far,
USA Animal Health Authorities have found that the probability of the
spill-over event in the US is very low [21]. However, in June 2022, the
evidence of the first human-to-dog transmission of Mpox in France
was published in the Lancet on August 10 [22]. Additional cases have
been notified in Brazil [23].

Pets are an essential part of the western world household. In the
USA, according to the 2021-2022 National Pet Owners Survey, it is
established that 70 % of U.S. households, or about 90.5 million fa-
milies, own a pet, and small animals rank fifth by type of animal,
surpassing 56 % of households in 1988 and 67 % in 2019 [24]. In the
U.K. in 2020, an estimated 100,000 rats were kept as pets [25]. The
absence of appropriate pet home-raising legalization can contribute
significantly to the augmented probability of Mpox virus transmis-
sion from human to animal. Since rodents, and particular species of
the family Sciuridae (squirrels), are likely to be proper hosts, more so
than humans, transmission from humans to (pet) animals is a ser-
ious event that could potentially lead to the virus establishment in
wildlife and the disease evolving into an endemic zoonosis, leading
to more spread of Mpox virus among the broader population.

Point of care risk assessment

At health care facilities the risk assessment hierarchy ends with
the point of care risk assessment (PCRA), which every HCW should
apply for all Mpox patients, whether suspected or confirmed. PCRA
objectives are to identify the risk of exposure, determine appropriate
routine practices, and propose additional precautions that can con-
tribute to high quality of care. By applying PCRA, HCWs apply ne-
cessary component coupled with the routine practices for
prevention and control of Mpox [26,27] (Fig. 1).

Risk management, communication, and community engagement

Mpox-related risks and consequent hazards are to be commu-
nicated to all vulnerable groups and the population. Community
leaders, non-governmental and civil society organizations, and
HCWs, including those at sexual health clinics, should be involved in
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such communications. Regional, national, sub-national, and local
organizations, including activist groups and community testing or-
ganizations (i.e., checkpoints) working on health for MSM and les-
bian, gay, bisexual, and transgender (LGBT) communities, should join
after being notified and requested to participate with their members,
users, and networks in raising awareness as regards various aspects
of Mpox [14]. Patients recovering from Mpox can help in that re-
spect. Once they leave the health care facility, much of the IPC rests
in their hands. They should have additional comprehensive in-
formation to strengthen their capability to influence and impress
others [2].

IPC interventions

IPC activities implemented to contain the pandemic can be
broadly categorized into empirical and specific measures.

IPC empirical measures

Implementation of appropriate IPC measures both in community
and health care settings is essential to mitigate and control trans-
mission. To achieve this goal, collaborative work must meet two
strategic objectives: the first is to eliminate the role of animals as
primary transmitters, and the second is to abolish the possibility of
human-to-human transmission.

Preventive measures for primary (animal-to-human) transmission
of Mpox

In order to control the current epidemic, good interventions,
regulations, and legalization targeting pets are to be formulated and
implemented. Pets that were in contact with a symptomatic Mpox
patient need to be kept away from other animals/people for the
incubation period of 21 days. Mpox infected patients should not take
care of exposed pets, and pets with Mpox infection may need to be
cared for in designated places [12]. At an individual level, if one’s pet
shows signs of Mpox or has been exposed to the virus, it is not re-
commended to get rid of it unless directed by a veterinarian, whose
guidelines should also be sought for case management. Hand hy-
giene and appropriate PPE are mandatory for any contact. An in-
fected pet should be isolated after becoming ill until full recovery.
Pregnant women, young children (<8 years of age), im-
munocompromised individuals, or those with a history of atopic
dermatitis or eczema should not deliver care for an ill animal. Waste
should be disposed of promptly and not left or disposed of outdoors
as Mpox virus infections in wildlife may ensue [21]. If appropriate for
the species and the plumbing system, flush the animal waste down
the toilet. Household disinfection is to follow the general guidance
on cleaning and disinfecting non-healthcare settings [28]. In order to
avoid the spillover phenomenon, people with Mpox should avoid
contact with animals, and someone else in a separate home is to take
care of it [12]. If a history of close contact is evident, the pet should
be kept at home and away from other animals and people for 21 days
after the most recent contact. After the person with Mpox is re-
covered, a home should be disinfected before bringing healthy ani-
mals back [28].

Preventive measures for secondary (human-to-human) transmission
of Mpox

Symptomatic contacts should be isolated during their investiga-
tion until Mpox is excluded. Confirmed, suspected, or probable cases
are advised to refrain from sex until all skin lesions have crusted, the
scabs have dropped off, and a fresh layer of skin has developed
underneath, or until the infection is excluded. Abstain from sex with
anyone having a history of exposure for 21 days. Using a condom
alone is not enough to safeguard against transmission of Mpox virus
because transmission through droplets in prolonged face-to-face
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* Symptoms (e.g., frequent coughing or sneezing, unexplained fever, rash)?
* Are there extra precautions (droplet, contact, airbome) for the virus in place?
* The ability of carrying out respiratory etiquette and hand hygiene

* Has the patient been recently screened for infectious symptoms (e.g., triage,
daily symptom screening)?

\

* Type of task to be carried out (e.g., involving direct face-to-face care, an aerosol
generating medical procedure (AGMP), possibility for contacting rash, personal
care, non-clinical interaction)?

« need for additional equipment to safely carry out the task (e.g., dressings)

¢ HCW IS trained and ready for the task

J
\

patients)

* Possible interfering hazards (e.g., ongoing AGMP, physical mess)
« Existence of risk to/from other persons (e.g., shared rooms, infectious mobile

* Availability of space for physical distancing
* Possibility of adequate decontamination of intentional work area

P
N

J

Fig. 1. Point of care risk assessment (PCRA): before each patient interaction, the HCW should inquire about issues related to the patient, the tasks to be done, and the surrounding

environment [26,27].

contact is also possible. If sex practice is inevitable, practice safely
[26], including the use of condoms and dental dams for 12 weeks
after recovery while limiting the number of sex partners. Involve-
ment of sexual health services in partner notification for sexually
transmitted diseases is advised [1].

Specific IPC measures

IPC at healthcare facilities

IPC at health care facilities falls into three implementation in-
tegrating pathways: engineering, administrative, and PPE controls.
Competency-based training for Mpox case definition and diagnosis
and IPC isolation precautions should be provided [2]. Appropriate
actions in response to PCRA are to be taken (Fig. 2).

After diagnosis, the patient is to be given a well-fitting, fluid-
resistant mask and isolated in a well-ventilated single room or co-
horted with other patients having a similar clinical diagnosis (or in
an airborne-isolation room, if required by health authorities). HCWs
entering the room should preferably be immunized against smallpox
[29]. All recommendations for transferring an infected patient
should be applied when transfer is mandatory inside or outside the
hospital [26]. Cases, including immunosuppressed patients, may
show prolonged viral shedding from the upper respiratory tract and
may be re-evaluated to decide when isolation precautions can be
terminated [2]. The infectivity of patients with positive upper re-
spiratory tract swabs and crusted skin lesions remains doubtful, an
area calling for further study [6].

Cleaning of the patient room is carried out by procedures applied
to high-risk areas, followed by disinfection with Sodium hypo-
chlorite [11]. Thorough management of soiled laundry [2] and waste
materials is mandatory. It is worth mentioning that medical waste
from patients in the current outbreak (clade IIb) should be managed
as a "category A" infectious substance; an infectious substance
capable of causing permanent disability or life-threatening disease,
while medical waste from patients infected with clade I is con-
sidered "category B"; not capable of causing such damage [30].

IPC measures for the laboratory personnel

Manipulating, processing, and testing specimens suspected to
contain Mpox virus are recommended in biosafety level 2 (BSL-2)
facilities with vaccinated staff [31]. If staff is not vaccinated, it is
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recommended to use BSL-3 facilities [32]. For non-lesion specimens
(e.g., urine, blood), culture/sensitivity testing, and when viral DNA is
extracted, using a BSL-2 containment facility and procedures is en-
ough. Laboratory waste should be decontaminated on-site before
disposal [30].

IPC at home

All types of sex are prohibited, and neither pets nor domestic
animals are allowed in the patient’s environment. All elements of
Standard Precautions, Contact Precautions, Droplet Precautions, and
Airborne Precautions, if healthcare authorities require them) should
be strictly followed by both patient and household until the in-
fectious period ends [32].

IPC at a broader population level

Self-protection includes avoiding close contact with suspected
Mpox cases, avoiding sharing of places and/or personal items, strict
adherence to hand hygiene, and maintaining respiratory etiquette.
Precautions should last 21 days from the last exposure or until the
infection is excluded. All close contact(s) is/are advised to: self-
monitor for the development of symptoms; defer from blood, organ,
or bone marrow donations; and avoid close physical contact with
young children, pregnant women, and immunocompromised per-
sons [5].

Emphasis should be placed on athletic community. It is essential
to educate all stakeholders (especially high-risk sports), including
athletes, parents, coaches, administrators, medical personnel (i.e.,
athletic trainers, physical therapists, team physicians), and other
affiliated personnel (e.g., massage therapists, strength and con-
ditioning coaches) on Mpox, how it compares to other infectious
diseases, and the importance of preventing outbreaks. This may help
individuals identify Mpox before sports-related exposures take place
and cause an outbreak, [33]. The risk of Mpox spread during large
sports events with inevitable mass gatherings, and recommended
IPC measures were discussed in detail in our previous publica-
tion [34].

Prisons and jails are ‘potentially high-risk’ for mpox. Routine IPC
measures are mandatory for prisoners and those working in prisons
as well as visitors. Mpox should be considered as part of regular
screening for newly admitted or transferred individuals. Effective
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Appropriate Actions in Response to PCRA
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Fig. 2. Health care workers’ appropriate actions, in response to PCRA adapted from [26,27]. AGMP; Aerosol Generating Medical Procedures.

communication is the key for discussion keeping in mind the ne-
cessity of avoiding stigmatization [35].

Advisory for international passengers

Centres for Disease Control and Prevention (CDC) raised the
Mpox travel advisory to Level 2, i.e., practicing enhanced precautions
applicable when traveling to both endemic and non-endemic
countries experiencing Mpox outbreaks [19]. The list of countries to
which the travel health notice is applied undergoes regular updates
according to the epidemiologic situation.

Public health administrators must work with travel operators
and their public health counterparts to contact passengers and
others who may have had close contact with an infectious individual
while traveling. Health promotion and risk management materials
are to be obtainable at points of entry, including information on how
to identify signs and symptoms consistent with Mpox, the pre-
ventive actions suggested for curtailing its dissemination, and how
to pursue medical supervision at the site of arrival when re-
quired [20].

Immunoprophylaxis

National authorities should assess the approved Mpox/smallpox
vaccines in response to the Mpox outbreaks. For post-exposure
preventive vaccination (PEPV), the vaccine is provided within four
days from the date of exposure for the best chance of preventing the
onset of the disease. If given between 4 and 14 days after the date of
exposure, symptoms may be reduced, but the disease may not be
averted [29]. Persons exposed to Mpox virus who have not obtained
the smallpox vaccine within the last three years should consider
getting vaccinated. Vaccine options that can be considered for
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approved or off-label use for primary preventive (pre-exposure)
vaccination (PPV) (Fig. 3) or PEPV (Fig. 4) of Mpox include MVA-BN,
LC16, or ACAM2000 [36]. Because many facets of these vaccines are
still under investigation, the indication for use and the risk of ad-
verse reactions should be determined after a careful need-risk-
benefit analysis [29]. For groups at risk of developing more severe
disease if they are infected with Mpox virus, including children,
pregnant women, and immunocompromised persons, vaccination
against Mpox as a PPV measure is not recommended on the basis of
their higher risk of severe disease. If, however, they are at high risk of
exposure, persons in these groups should be prioritized for PPV.
Other prioritization factors for getting the Mpox vaccine have been
set in different countries according to the epidemiology of the
groups at the highest risk of infection. It is worth mentioning that
there are supply constraints in some countries at this time, owing to
several issues including regulatory, policy, price, product preference,
and supply availability.

Discussion
Disease Global Burden

In the light of the reviewed articles, official reports, research
papers and interim recommendations from different organizations
worldwide responding to what has been declared as ‘PHEIC it is
clear that Mpox is neither trivial, nor merely an insignificant skin
and respiratory disease. So far, during the global outbreak, 111 death,
have been reported to the WHO from 110 countries/areas/territories
[10]. It is to be emphasized, the actual incidence of death is almost
undoubtedly higher. In low- and middle-income parts of the globe,
including Africa, all deaths might not be captured due to limited
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— Not recommended

Recommended

ACAM2000, LC16, MVA-BN

Recommended
MVA-BN

Fig. 3. Primary Preventive Vaccination (PPV) for Mpox [29].

resources for testing and surveillance. Death rates could still esca-
late, especially if the virus spreads more extensively among high-risk
individuals.

An important issue that compromising the quality of life is that,
Mpox disease for the mostly affected; MSM, it is extremely painful
[37]. The pain arises from the distinctive fluid-filled lesions that the
disease causes. It has been very common to see Mpox cases hospi-
talized for pain management, even more than those hospitalized for
deadly complications [38]. In the existing outbreak, a higher pro-
portion of lesions are appearing on mucosal tissues and are therefore
more difficult to identify than skin lesions [21]. Although they aren’t
fundamentally more severe, mucosal lesions worsen sensitive tissue,
leading to massive pain interfere with swallowing, eating, or
drinking when in the throat, or urinating and defecating when in the
genital and rectal areas. Complications of the disease have been
reported that add to its seriousness, e.g., abscesses (perianal, groin,
tonsillar), eye involvement, rectal perforation, secondary bacterial
infection of penis, superimposed bacterial lower respiratory tract
infection, and disseminated lesions in the context of im-
munocompromised patients and rectal perforation [36]. Finally,
post- illness effects of a severe case of mpox after an infection clears,
which can be quite serious, have not yet been identified. Post-viral
syndrome is a wide range of complex conditions involving physical,
cognitive, emotional and neurological difficulties that vary in se-
verity over time and may continue for weeks, months or longer [38].
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Collaborative interventions to fight Mpox

The primary step in fighting the Mpox outbreak is to meticu-
lously assess the risks associated with the spread of infection. Risks
should be evaluated for every sector directly, indirectly, or poten-
tially related to Mpox since it is one of the cornerstones of IPC. Mpox
risk assessment must also consider prevailing community cultures
that impact disease transmission, e.g., degree of sexual liberation,
chemsex culture [39], and rodent home-raising.

MSM and LGBT

Hitherto, Mpox has predominantly affected the LGBT community,
especially young adult MSM, with the co-occurrence of associated
sexually transmitted infections, including HIV, hepatitis, gonorrhea,
chlamydia, syphilis, pubic lice or crabs, and others [40]. It is assessed
that the likelihood of further disseminating Mpox virus among such
communities is high. With the continuation of the sexual activities
and the events carried out for MSM and LGBT and with the ease of
movement and travel across the globe, the probability of further
spreading the disease is anticipated. We recommend to postpone or
cancel sex parties until the Mpox outbreak ends due to the following
reasons: 1) The relation between these events and the emergence of
Mpox has been well documented. We should not forget that the two-
sex rave parties in Spain and Belgium likely led to the outbreak of
Mpox in Europe. 2) It is not expected in the atmosphere of such
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Fig. 4. Post-Exposure Preventive Vaccination (PEPV) of Mpox [29].

events, particularly chemsex parties [39], to strictly adhere to
guidelines of safe sex practice, particularly in light of the fact that
the use of a condom is not enough to avoid Mpox transmission [14],
and 3) so far, data about effective treatment or vaccine prophylaxis
are limited. Just like during the pandemic of COVID-19, it is likely to
stop such gatherings and events until the epidemic retreats.

Groups that should never be ignored

It is well established that elderly and immunocompromised in-
dividuals are in significant danger of acquiring the disease. Both
categories currently exist and are on an ongoing rise. Recent reports
from the USA and most comparable countries reveal an increased life
expectancy, leading to a higher percentage of the elderly population
[41]. Moreover, the number of immunocompromised individuals is
on the continuous upsurge. Examples are people living with HIV
who are not on treatment, patients with severe underlying diseases,
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e.g., cancer, autoimmune disorders, and others receiving advanced
treatment interventions that, despite being lifesaving, are immunity-
compromising. When considering the catastrophic outcome of the
infection in children and pregnant women, there is the potential for
increased health impact with a broader spread in all these vulner-
able groups.

The front liners

HCWs are the backbone of effective healthcare services provided
to Mpox patients and are one of the vulnerable groups to catch the
infection. In one study of 1130 HCWs, 50% were more concerned
about Mpox than COVID-19, especially in relation to the possible
progression into a new pandemic [42]. During the Mpox outbreak,
they must be provided with all relevant information and training, as
well as vaccines, to protect themselves and continue to provide
critical care, comfort, and compassion to patients.
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Mpox vaccine challenges

Some countries may maintain strategic reserves of the older
smallpox vaccines; first generation, from the Smallpox Eradication
Programme (SEP), which ended in 1980. HCWs and high-risk close
contacts of Mpox virus may be offered this vaccine as PPV or PEPV, a
procedure that is not recommended as it does not meet acceptable
standards. When vaccination is the only option, complete informa-
tion about the risk/benefits, and probable side effects should be fully
provided to vaccinees. The availability of the new second- and third-
generation vaccines for smallpox, which are safer and some of which
may be helpful for Mpox, are providing more convenient alter-
natives, e.g., MVA-BN [36]. Unfortunately, the supply of newer vac-
cines is limited, and access strategies are under discussion. It is to be
emphasized that all decisions around immunization with smallpox
or Mpox vaccines should be made on a case-by-case basis, within a
framework of conjoint research and randomized clinical trial pro-
tocols with standardized data collection tools for clinical and out-
come data.

So far, the 2022 Mpox outbreak is a new paradigm in human-
poxvirus interaction since the eradication of smallpox in 1980. This
infectious disease is the latest to be added to the list of public health
emergencies of international concern. There are demonstrated key
needs to refocus on the understanding of Mpox as a significant
member of orthopoxviruses and to develop specific interventions to
prevent and manage.

Areas for future research

Following the current outbreak, epidemiological and clinical re-
ports raise many questions that await answers and call for further
research. Most of the previous research on Mpox has focused pre-
dominantly on clade I, leaving many aspects related to clade II (the
cause of the current outbreak) less well understood. Regarding the
mode of transmission, which is the cornerstone of outbreak spread
and hence its control, many inquiries still exist as we discussed in a
previous work [43]. There is still no clear information on specific
routes of animal-to-human transmission as well as the range of
potential reservoir hosts. The potential for a peri-domestic cycle of
Mpox and the implications of such a cycle are also unknown. It re-
mains unclear what proportion of cases in this outbreak present
atypically or are asymptomatic, and to what extent these cases
contribute to disease transmission. The transmission efficiency in
heterosexual relationships or between women, women who have
sex with women and non- binary women [44] continues to call for
further studies. In the current outbreak, there have been multiple
reports of the initial misdiagnosis or underdiagnosis of patients who
were later confirmed to have Mpox due to many causes. So con-
tinuous updates of case definitions are mandatory, and the devel-
opment of better diagnostics should be prioritized. Finally, antivirals
and vaccines designed for the treatment and prevention Mpox
should be developed within a framework of collaborative research,
including randomized controlled trials.

Conclusions and recommendations

All factors that help further the spread of Mpox disease do exist.
Unless appropriate measures for combating the virus are im-
plemented, it will not be possible to go out of the dark tunnel. In all
countries, all those having a relationship with health services,
whether administratively or technically, social sector partners, aca-
demicians, and research partners have to respond quickly to control
the further spread of the multi-country outbreak of Mpox. A rapid
strategic preventive movement must be brought about before the
virus can embed itself as a human pathogen with dynamic person-
to-person transmission in any previously affected or newly affected
areas.
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