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Abstract. Monkeypox, caused by a zoonotic virus, and has emerged as a significant public health issue, particularly with
recent outbreaks extending beyond its traditional endemic areas in Central and West Africa. This virus, which belongs
to the Orthopoxvirus genus, is closely related to the variola virus that causes smallpox. The resurgence of monkeypox
underscores the urgent need to understand its epidemiology, clinical management, and public health responses, especially
given the global spread observed in 2022. Monkeypox primarily transmits from animals to humans, with rodents and
monkeys acting as the primary reservoirs. Secondary human-to-human transmission occurs through respiratory droplets
or contact with contaminated materials. Clinically, monkeypox manifests with symptoms similar to smallpox, such as
fever, rash, and lymphadenopathy, although it is generally less severe. Supportive treatments, including antivirals like
tecovirimat, have shown efficacy in alleviating symptoms and reducing disease severity. Additionally, the development
of new antiviral agents and treatment protocols remains an area of active research. Vaccination plays a crucial role
in managing monkeypox outbreaks. The smallpox vaccine, which provides cross-protection against monkeypox, has
been instrumental in controlling the spread of the disease. Public health strategies have emphasized targeted vaccination
campaigns, thorough contact tracing, and comprehensive surveillance efforts. These measures highlight the necessity
of rapid and coordinated actions to manage and prevent outbreaks effectively. Addressing the global burden of monkeypox
requires strengthening healthcare infrastructure, enhancing disease surveillance systems, and fostering international
collaboration. Efforts to improve diagnostics, vaccine distribution, and public health education are also vital. By focusing
on these areas, the global community can improve its capacity to manage and mitigate the impact of this re-emerging
infectious disease. Effective response strategies are essential for controlling current outbreaks and preventing future ones,
ultimately reducing the global impact of monkeypox and improving public health outcomes.
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BCMbILLKW OCMNbl OBE3bAH: KOMMNJIEKCHbIX OBE30P 3NUAEMWOIOTMU, KTUHUYECKOIO
BEAEHUY U MEP OBLLECTBEHHOIO 34PABOOXPAHEHUSA
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Pe3iome. Ocnia 00e3bsTH, BhI3bIBaeMasi 300HO3HBIM BUPYCOM, CTajla CEPbe3HOI MPoOJIeMOil 00IIeCTBEHHOTO 3/1paBo-
OXpaHeHM s, 0COOEHHO B CBSI3M C HETaBHUMU BCIBIIIKAMU, BRIXOASIIMMHU 3 TIPEAETbl TPATUIIMOHHBIX SHASMUYHBIX
paitoHoB LeHTpanbHoit u 3amagHoit Adbpuku. Bupyc ocribl 006e3bsiH, MpuHaaIexamuii K poxy Orthopoxvirus, 61U3K0
POJICTBEHEH BUPYCY HaTypajbHOI ocIbl. [losiBIeHME OCIIBI 00€3bsIH MOAYEPKUBACT HACTOSITEIbHYIO HEOOXOIUMOCTh
MMOHUMAaHUS e¢ SMUASMUOJIOI MU, KIMHUYECKOTO BeACHUS M Kpyra Mep 00ILeCTBEHHOr0 3paBOOXpaHeH sI, 0COOEHHO
C YYETOM IJ100aJIbHOTO pacipocTpaHeHus:, Habmogaemoro B 2022 1. Ocra 00e3bIH B OCHOBHOM TEpeaaeTcsl OT KHUBOT-
HBIX K YE€JIOBEKY, IIPUYEM OCHOBHBIMU pe3epByapaMU sIBJISIOTCS IPhI3yHBI U 00e3bsiHbL. BropuuHas mepegaya oT ye-
JIOBEKA K 4eJIOBEKY IPOMCXOAUT BO3AYIIHO-KAMEIbHBIM IYTEM MJIM Yepe3 KOHTAKT C 3apa’keHHBbIMM MaTepuajaMu.
KauHuyecku ocria 00e3bsiH MPOSIBISETCS. CUMIITOMAMU, ITOXOXMMU HA CUMIITOMBI HATYPaJIbHOM OCIIBbI, TAKMMU KaK
JIMXOpajiKa, ChiIlb U TUMbaaeHONATH, XOTs, KaK IIpaBuIo, oHa MeHee Tsikenast. [loaaepxuBaroliee jjeueHue, BKI0Yast
MIPOTUBOBUPYCHEIE TIpeITapaThl, TaKie Kak TeKOBUPUMAT, TI0Ka3aJ0 3(D(GeKTUBHOCTH B 00JIeTYCHUH CUMITTOMOB U CHU-
KeHWU TsoKecTH 3aboeBanusi. Kpome Toro, pa3paboTka HOBBIX IIPOTUBOBUPYCHBIX MPEMAPATOB W MIPOTOKOJIOB Jieue-
HMS OCcTaeTcsl 00JIaCThio aKTUBHBIX MCCIIENOBaHMM. BakIimHams urpaer pemaoniyo pojib B 00pb0e Co BCIBIIIKAaMU
ocIibl 00e3bsTH. BakiiMHa MPOTUB OCIIbI, KOTOpast 00eceunBaeT MepeKPeCTHYIO 3alIUTY OT OCIbl 00€3bsiH, ChiTpaa
BakKHYI0 pOJIb B 00ph0OE ¢ pacrpocTpaHeHueM 3Toro 3abojieBaHust. CTpaTeruu o0IIeCTBEHHOTO 3IpaBOOXPaHEHM ST TTOI-
YepKMBAIOT HEOOXOAMMOCTb MPOBEAEHM ST LIEJEBbIX KAMIAHU I BAKIIMHALIMY, TIIATEIbHOTO OTCIEKMBAHUST KOHTAKTOB
1 KOMILIEKCHBIX YCUJIUI TIO 3MMIEMUOJOTMUECKOMY HAI30py. YKa3aHHbIE MepPhl MOIYEPKUBAIOT HEOOXOAMMOCTb Obl-
CTPBHIX U CKOOPAMHMPOBAHHBIX NEHCTBUI IS 3(P(hEKTUBHOIO YIpaBJICHMS U MPEIOTBPAlllEHUs BCIbIeK. PeleHne
po0JIeMbl TJI00aIbHOM OCIIbI 00€3bsIH TPEOYET YCOBEPIIEHCTBOBAHUS MH(GPACTPYKTYPhI 3APAaBOOXPAHEHMS, YIyYlle-
HMSI CUCTEM Haza30pa 3a 3a00JIeBaHUSIMU M COACMCTBUS MEXIYHAPOIHOMY COTPYAHUYECTBY. YCUIUS MO YIYYILECHUIO
JUATHOCTHKM, PACIIPOCTPAaHEHUsI BAKLIMH 1 IIPOCBEIIEHMUsI B 00IaCTH O0LIECTBEHHOIO 3[IPaBOOXPAHEHUS TAKKE UMEIOT
JKM3HEHHO BaXKHOE 3HauYeHue, 61arogapsi YeMy MUPOBO€E COOOLLECTBO MOXET YIYYIIUTh BOBMOXHOCTH 110 YIIPaBICHUIO
Y CMSITYEHUIO TIOCJIENICTBUI 3TOTO BHOBb BOZHUKAMOILIETO MHGEKIIMOHHOTO 3a00eBanmsl. DbdOEKTUBHBIE CTpaTeruu
pearupoBaHUsI HEOOXOMMUMBI [T KOHTPOJIST TEKYIIMX BCIBIIIEK U MIPENOTBPAIICHUS X B OyIyIieM, B KOHEYHOM UTOTe
YMEHbIIIasi T7I00aTbHOE BO3MEICTBIE OCITBI 00€3bsTH 1 yyuIas 3((peKTUBHOCTD OOIIECTBEHHOTO 3IpaBOOXPAaHEHUSI.

Karoueeuie cao6a: ocna 06e3bsH, 300H03HbLI UPYC, OPMONOKCEUPYC, BAKUUHA NPOMUB 0CNbL, HAO30D 3a 3A001€8AHUAMU, OMEeNHble
Mepbl 00ujecmeeHH020 30pado0XPaHeHU .

Introduction

A rare but worrying viral zoonotic disease, mon-
key pox has drawn attention from all around the world
recently because of outbreaks that have taken place
outside of its traditional endemic regions in Central
and West Africa. The virus that causes the disease
is the monkey pox virus, which is a member of the
Orthopoxvirus genus, which also contains the vac-
cinia and variola (smallpox) viruses. The necessity
for a thorough understanding of monkeypox epide-
miology, clinical care, and public health measures
is highlighted by the epidemics growing frequency
and geographic expansion. According to epidemio-
logical research, rodents and primates are the main
animals from whom humans contract monkeypox.
Human-to-human transmission can happen when
contaminated items, bodily fluids, or respiratory

droplets come into contact with one another. The re-
appearance of monkeypox in non-endemic countries
like North America and Europe highlights the sig-
nificance of international travel and trade in the
spread of illness. With cases recorded in more than
50 nations, the global outbreak of 2022 posed a seri-
ous threat to public health due to its unusual patterns
of transmission and wider demographic effects than
those of earlier outbreaks [13]. Clinically, monkey-
pox manifests as a fever, rash, and lymphadenopathy,
just like smallpox. Nonetheless, the illness typically
has a lower fatality rate and is less severe. Antivirals
like tecovirimat show potential in severe cases, al-
though the majority of treatment consists of sup-
portive measures. Smallpox vaccination provides
cross-protection and has been an important tech-
nique in controlling outbreaks, especially for high-
risk groups like healthcare professionals. In response
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to outbreaks of monkeypox, public health measures
have prioritized isolation, contact tracing, surveil-
lance, and vaccination programs. The pandemic
of 2022 brought to light the significance of prompt
action, global collaboration, and focused public
health initiatives [11]. To reduce the likelihood of fu-
ture outbreaks, it is imperative to improve disease
surveillance, fortify the healthcare system, and in-
crease public awareness. Gaining a better grasp of the
monkeypox virus and its mechanics of transmission
is crucial to creating preventative and control strat-
egies that work and eventually lessen the worldwide
impact of this resurgent illness.

The pathogenesis of monkey pox

The monkeypox virus, which causes the disease,
is a viral zoonotic that was initially discovered in lab-
oratory monkeys in 1958. The first human case was
reported in the Democratic Republic of the Congo
(DRC) in 1970, which signalled the start of a period-
ic but on-going public health issue that would mostly
affect Central and West Africa. Monkeypox, which
is native to these places, has historically been linked
to sporadic outbreaks that are usually limited to rural
areas where there is a higher frequency of human-
wildlife interaction [5]. But in recent times, there
has been a noticeable change in the epidemiological
picture of monkeypox, with major outbreaks hap-
pening outside of Africa, raising concerns through-
out the world. The monkeypox virus has a lipid en-
velope, a core containing double-stranded DNA,
lateral bodies with viral proteins, and surface glyco-
proteins. These components are essential for viral en-
try, replication, and infection of host cells (Table 1).
Monkeypox pathogenesis begins with the virus en-
tering the body through respiratory droplets, broken
skin, or mucous membranes. After entry, the virus
undergoes primary replication at the site of inocula-
tion or nearby lymphoid tissues. It then disseminates
via the bloodstream (primary viremia), targeting
reticulo-endothelial organs such as the spleen, liver,
and lymph nodes. Secondary viremia follows, lead-
ing to the virus spreading to the skin and mucous
membranes, where it causes the characteristic pustu-

Table 2. Showing pathogenesis of monkeypox

Table 1. Key components of the monkeypox virus
structure

Component

Description

Outer layer that protects the virus and
helps it enter host cells

Contains the viral DNA and enzymes
necessary for replication

Contains proteins important for early
stages of infection

Help the virus attach and enter host cells

Double-stranded DNA that carries
the genetic material of the virus

Viral Envelope

Core

Lateral Bodies

Surface Proteins

Viral DNA

lar rash. Cellular infection triggers an inflammatory
response, contributing to the localized tissue damage
and systemic symptoms like fever, lymphadenopathy,
and malaise. The virus predominantly infects ke-
ratinocytes and endothelial cells, inducing apoptosis
and cytopathic effects. Host immune responses, both
innate and adaptive, play critical roles in limiting
viral replication and resolving infection. However,
inimmune-compromised individuals or severe cases,
extensive viral replication and immune evasion can
result in complications, including secondary bacte-
rial infections and encephalitis (Table 2).

Geographic Distribution and Current Epidemics
(Table 3)

In the past, monkeypox was mostly limited
to Central and West Africa, with the Democratic
Republic of the Congo recording the greatest num-
ber of cases. Notable outbreaks have also occurred
in countries like Nigeria; the Nigerian outbreak
of 2017 was especially noteworthy because of its scope
and the quantity of exported cases [15]. Still, the most
alarming trend in monkeypox epidemiology has been
its international dissemination. A major global out-
break in 2022 resulted in an unprecedented rise in in-
fections in non-endemic areas. After being discovered
in the UK in May 2022, this outbreak swiftly expand-
ed to several nations in Europe, the Americas, and
some regions of Asia. In July 2022, the epidemic was
deemed a Public Health Emergency of International
Concern (PHEIC) by the World Health Organization

Stage Process

Key Features

1. Viral Entry membranes

Entry through respiratory droplets, broken skin, or mucous

Initial infection site determined by
exposure

2. Primary Replication

Virus replicates at the inoculation site or nearby lymphoid tissues

Local swelling or lymphadenopathy

3. Primary Viremia endothelial organs (spleen, liver)

Virus enters the bloodstream and disseminates to reticulo-

Early systemic symptoms like fever,
malaise

4. Secondary Viremia

Virus spreads extensively to skin and mucous membranes

Onset of pustular rash and lesions

5. Immune Response S
P replication

Activation of innate and adaptive immunity to control viral

Fever, lymph node swelling, and
lesion healing

6. Tissue Damage endothelial cells

Cytopathic effects and apoptosis in keratinocytes and

Localized damage, rash
progression

7. Complications

in severe cases

Potential secondary bacterial infections, sepsis, or encephalitis

Observed inimmune-compromised
individuals

229



G. Fatimaetal.

MHdekumns n uMmyHuTeT

Table 3. Based on the data for the global
distribution of monkeypox cases from January
2022 to July 2024, Monkeypox Cases by Country
(2022-2024)

. Percentage
Country c?;g;?fgocza;es Deaths | of Globa%
Cases
USA 33556 N/A 32.6%
Brazil 11 841 N/A 11.5%
Spain 8104 N/A 7.9%
Democratic
Republic 4385 N/A 4.3%
of Congo
France 4283 N/A 4.2%
Colombia 4256 N/A 4.1%
Mexico 4132 N/A 4.0%
UK 4018 N/A 3.9%
Peru 3939 N/A 3.8%
Germany 3886 N/A 3.8%
Table 4. Overview of monkeypox cases globally
Metric Details
Total Global Confirmed Cases 102997
Total Global Deaths 223
African Region (54.9%)
Most Affected Regions Region of the Americas
(24.2%)

Table 5. India’s Monkeypox Situation (2022-2024)

Metric Details

Total _Confirmed Cases 30
inIndia

. Kerala: 15
Cases by Region Delhi- 15
First Reported Case 14th July 2022 (Kollam, Kerala)
Last Reported Case 27th March 2024 (Kerala)
Current Status No active cases as of July 2024

(WHO), highlighting the gravity and worldwide scope
of the problem [11] (Table 4 and 5). This worldwide
outbreak exposed the virus’s propensity for spread-
ing widely and brought attention to the shortcomings
in the ability of international health agencies to iden-
tify and contain such outbreaks. In order to control
newly emerging infectious illnesses, international
collaboration and prompt public health interventions
are critical, as demonstrated by the spread of monk-
eypox to non-endemic areas.

Dynamics of Transmission

Monkeypox transmission dynamics are intricate,
encompassing both human-to-human and zoonotic
transmission paths. Direct contact with the blood, body
fluids, or skin lesions of infected animals especially ro-
dents and primates, which are thought to be the virus’s

natural reservoirs is the main method of transmission.
Because hunting and eating bush-meat expose people
to more possibly sick animals, these activities are ma-
jor risk factors for zoonotic transmission in Africa [16].
Transmission from person to person can happen via
respiratory droplets, direct skin-to-skin contact, or
contact with contaminated objects like clothes or bed-
ding. In hospital settings, where intimate contact with
patients might facilitate the spread of the virus if ap-
propriate infection control measures are not in place,
this route of transmission is especially worrying [1].
A number of variables, including as travel habits, pop-
ulation density, and the use of public health initiatives,
affect the dynamics of transmission. With cases be-
ing recorded in nations distant from the original site
of identification, the 2022 outbreak brought attention
to the role that international travel plays in the rapid
spread of monkeypox. In addition, the density of ur-
ban population played a role in the virus’s ongoing
spread in non-endemic areas [9] (Table 6).

Epidemiological Monitoring
and Documentation

Monitoring monkeypox outbreaks epidemiological-
ly is essential for early detection and control of the dis-
ease. Surveillance systems have been set up in endemic
areas to track cases and identify possible outbreaks be-
fore they happen. However, the necessity for increased
surveillance in non-endemic areas has been brought
to light by the monkeypox epidemic’s global spread [8].
One of the most important aspects of stopping further
transmission is being able to promptly identify and iso-
late infections. Strong reporting procedures and data
exchanges between nations and international health
organizations are essential components of surveillance
systems. In order to guarantee that data on instances
of monkeypox are appropriately documented and dis-
seminated worldwide, the WHO and other international
health organizations are essential in organizing these
efforts. The 2022 outbreak illustrated the value of real-
time data sharing in monitoring the virus’s spread.
Improved surveillance is crucial for the efficient control
of monkeypox and the advertence of further outbreaks,
as is prompt reporting and data exchange. Monkeypox
epidemiology has changed dramatically over time, and
the outbreak in 2022 serves as a clear reminder of the
virus’s propensity for spreading far. To effectively tack-
le this increasing threat, public health measures must
take into account the geographic dispersion, trans-
mission patterns, and significance of epidemiological
monitoring [6].

Clinical Management of Monkeypox

A typical progression of symptoms, including fe-
ver, lymphadenopathy, and a recognizable rash, char-
acterizes the clinical history of monkeypox. Usually,
the rash starts off as flat, discolored patches on the
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Table 6. Summarizing the transmission pathways of monkeypox, highlighting both animal-to-human and

human-to-human transmission

Transmission Type Description

Examples

Direct contact with infected animals or

Animal-to-Human )
materials

- Handling wild animals (rodents, primates)
— Contact with animal fluids or lesions
- Consumption of undercooked meat

Close contact with infected individuals

Human-to-Human .
or materials

- Respiratory droplets (prolonged face-to-face contact)
- Direct contact with skin lesions or body fluids
- Contaminated objects (e.g., bedding, clothing)

Vertical Transmission | Transmission from mother to fetus

- Through the placenta, leading to congenital monkeypox

Indirect Transmission | Contact with contaminated surfaces

- Handling materials or surfaces contaminated by an infected
individual

skin called macules. These macules develop into
elevated papules, which are then transformed into
pustules, which are pus-filled lesions, and vesicles,
which are tiny blisters filled with fluid. One impor-
tant characteristic that sets monkey pox apart from
other rash-causing diseases is that the rash frequently
starts on the face before moving to other areas of the
body, such as the palms and soles [17] (Table 7).

Clinical Presentation and Diagnosis

Monkeypox differs from smallpox in that it pre-
sents clinically with an early prodromal phase marked
by fever, headache, muscle pains, and lymphadenop-
athy. In the cervical, axillary, and inguinal regions,
Iymphadenopathy is more common. A rash devel-
ops a few days after the fever starts and goes through
the various stages listed above [3]. Centrifugal distri-
bution is typical for the rash, with a larger concentra-
tion on the face and extremities, such as the palms
and soles. Orthopoxvirus infections are characte-
rized by synchronous lesions, which grow at the same
stage concurrently. Laboratory tests are used to con-
firm the diagnosis of monkeypox. PCR assays, which
identify viral DNA from lesion swabs, blood, or other
clinical samples, are the main method used in these
testing. The gold standard for diagnosing monkeypox

is PCR because of its excellent specificity and sen-
sitivity. Additionally, though it is not as frequently
employed, electron microscopy can show the virus
in vesicular fluid. Serological tests can also be used
to detect certain antibodies, but they are not as help-
ful for acute diagnosis as they are for epidemiological
research [3].

Treatment and Supportive Care

Since there isn’t a specific antiviral medication
approved at the moment, supportive care is the main-
stay of management for monkeypox patients in an
effort to reduce symptoms and avoid consequences.
Keeping hydrated, controlling fever, and taking good
care of wounds to avoid secondary bacterial infections
are all examples of supportive care. Hospitalization
may be required in extreme circumstances, espe-
cially for patients with problems or immune-com-
promised individuals [13]. Antiviral medications,
like tecovirimat (marketed as TPOXX), have shown
promise in preclinical testing and are presently being
assessed for their ability to treat monkeypox. With
its particular focus on orthopoxviruses, tecovirimat
has gained interest as a possible treatment. Research
is currently being conducted to determine how well
it works against this resurgent illness. Tecovirimat

Table 7. Representing the clinical symptoms timeline for monkeypox, highlighting the key stages from

initial infection to recovery

Stage Time Frame Key Symptoms/Characteristics
Incubation Period ?_t?f;a(i/asgls (average No visible symptoms, virus is developing inside the body
- Fever
- Headache
Prodromal Stage 11to 5 days - Muscle aches
- Fatigue

- Swollen lymph nodes

Rash Development Stage 110 3 days after fever

- Rash begins on face, spreads t o other parts

onset — Lesions evolve from macules to pustules
- Lesions progress through stages: macules — papules — vesicles —
Lesion Progression 2 to 4 weeks pustules — scabs

- Rash may be itchy or painful

2 to 4 weeks after rash

- Lesions crust over and scab

period

Crusting & Scabbing onset - Once scabs fall off, the patient is no longer infectious
- Rash heals completely
Recovery Phase End of 2- to 4-week — Scabs fall off

— Full recovery with scars in some cases
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Table 8. Effectiveness of various interventions in different outbreak scenarios: public health interventions

for monkeypox

Intervention

Effectiveness
in Containing Outbreaks

Description

Best Applied In

Administering vaccines at-risk

of exposed individuals

Vaccination High populations Pre-exposure and post-exposure cases
Isolation Measures | Moderate Itf)ogl)?g\r/lgr:tn ;?)ci;ic(ijindividuals During outbreak peaks

Contact Tracing Moderate lcdoenr]cggg]gﬁggecmtg?jig)ergnp%e Early stages of outbreaks
ggg:i:aiA;\:]ireness High Eggcrzygr?t?oonrgnr?grs]gini;toms All stages, especially during outbreaks
Quarantine High Restricting movement Large-scale outbreaks

Travel Restrictions

Low to Moderate

Limiting travel to prevent
international spread

Early outbreak response

is an antiviral medication that inhibits the growth
of the Orthopoxvirus by targeting a protein specific
to the virus. It has been used in controlled clini-
cal trials and under compassionate use guidelines,
but it is still not a commonly available treatment
for monkeypox. Because vaccination has cross-pro-
tective effects against monkeypox, it has been used
as a preventive measure, especially with the smallpox
vaccine (ACAM2000 and JYNNEOS). It has been
demonstrated that the smallpox vaccination lessens
the frequency and severity of monkeypox, particu-
larly in high-risk groups like medical personnel and
those who are close to confirmed cases [4].

Long-Term Effects and Complications

Monkeypox can have serious complications, es-
pecially in susceptible groups including young chil-
dren, expectant mothers, and those with weakened
immune systems. If left untreated, secondary bac-
terial infections of skin lesions are frequent and can
result in sepsis. Other serious side effects include
encephalitis, an inflammation of the brain that can
cause neurological impairments or even death, and
pneumonia, which can be brought on by a subsequent
bacterial or viral infection. Scarring from the skin le-
sions is one of the long-term symptoms of monkeypox
that can be deformative with negative affect the pa-
tient’s quality of life. Loss of eyesight may result from
corneal infections in some situations. In addition,
psychological effects including stigma and post-trau-
matic stress disorder are potential long-term effects
that need to be considered, especially in situations
where there is obvious scarring [2].

Strategies and Reactions in Public Health

In order to effectively combat monkey pox epi-
demics, public health responses must be comprehen-
sive and well-coordinated, include vaccination, fast
reaction, international cooperation, and readiness.
Effective methods for managing and containing
outbreaks are necessary due to the zoonotic nature
of monkey pox and its potential for human-to-hu-

man transmission, especially when the virus expands
outside conventional endemic zones (Table 8).

Readiness and Reaction Schemes

When it comes to public health responses to mon-
keypox, preparedness is essential. Creating and exe-
cuting strong preparation plans enables the quick
deployment of staff and resources in the event of an
outbreak. These measures usually entail setting up
surveillance systems to keep an eye out for cases,
gathering the appropriate medical supplies in ad-
vance, and educating healthcare professionals on how
to recognize and treat monkeypox. The prompt iso-
lation of confirmed cases, contact tracking, and
the implementation of quarantine measures to stop
further transmission all depend on rapid reaction
procedures. Resources are employed effectively and
these efforts are harmonized when local, national,
and international health institutions effectively coor-
dinate. Public health messaging is necessary to pro-
mote awareness and make sure that healthcare sys-
tems are prepared to handle cases in non-endemic
locations where healthcare providers may not be ex-
perienced with monkeypox [7].

Immunizations and Preventative Steps

An important tool for containing monkeypox epi-
demicsisvaccination. Since the smallpox vaccination
has been shown to cross-protect against monkeypox,
response attempts have made use of it especially
the more recent JYNNEOS vaccine. One vaccine
strategy is ring vaccination, in which the virus is not
disseminated by immunizing close contacts of con-
firmed patients. In the past, this strategy has worked
well to contain the spread of the pandemic. Public
health authorities stress the need of preventive ac-
tions in addition to immunization. To lower the dan-
ger of infection, it is essential to educate the public
about avoiding contact with potential animal reser-
voirs, such as mice and monkeys, and about prac-
ticing good hygiene, which includes washing your
hands and taking care of your wounds. Prioritized
vaccination lists include healthcare professionals and
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those in close proximity to animals or infected peo-
ple. Personal protective equipment (PPE) is also en-
couraged in order to reduce exposure [14].

International Assistance and Cooperation

International cooperation is necessary for the con-
trol and containment of monkeypox epidemics because
of their worldwide consequences. The World Health
Organization (WHO) is essential to the coordination
of international responses, the provision of techni-
cal assistance, and the facilitation of international re-
source and information exchange. The World Health
Organization (WHO) is a major role in global health.
It organizes efforts to control and limit outbreaks and
makes sure that nations have the resources and informa-
tion needed to deal with newly developing infectious ill-
nesses like monkeypox. The World Health Organization
(WHO) has released thorough guidelines for laboratory
testing, case treatment, and surveillance. The develop-
ment of these guidelines has involved close coordination
with member states and other international partners,
offering crucial support to enhance public health re-
sponses and guarantee a cohesive and efficient strategy
to contain the disease’s spread. It has also coordinated
the delivery of vaccinations and antivirals to impacted
areas. Furthermore, the World Health Organization
(WHO) and other global organizations strive to gua-
rantee fair access to vaccines and treatments, especially
for low- and middle-income nations that might not have
the means to contain an outbreak. Addressing the is-
sues raised by monkeypox requires forging closer in-
ternational ties and encouraging collaboration between
nations, especially as the virus is still spreading to are-
as outside of its conventional endemic zones. In order
to avoid and mitigate future epidemics and, ultimately,
safeguard public health globally, resource sharing and
global solidarity are essential [16].

Conclusion

Outbreaks of monkeypox provide serious obstacles
to international public health, emphasizing the urgent
need for all-encompassing approaches that include
clinical management, epidemiological surveillance,
and coordinated response preparation. Monkeypox
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isolation rules. The new outbreaks’ worldwide scope
emphasizes how crucial international cooperation and
resource sharing are. Particularly in environments
with limited resources, organizations like the WHO
are crucial for organizing initiatives, offering techni-
cal assistance, and guaranteeing fair access to vacci-
nations and treatments. To enhance diagnostic instru-
ments, provide targeted antiviral therapies, and com-
prehend the dynamics of monkeypox transmission
better, further study is required. Mitigating the effects
of monkeypox and averting further outbreaks will re-
quire the combination of scientific discoveries with
public health protocols. In order to address the per-
sistent and new hazards posed by monkeypox and
other zoonotic diseases, international cooperation and
a strong public health infrastructure are essential.

Acknowledgement

We extend our sincere gratitude to Era University
for their generous provision of logistics support,
which greatly facilitated the execution of this article.

Additional information

Conflict of Interest. None declared.
Funding. None.

1. Beeson A., Styczynski A., Hutson C.L., Whitehill F., Angelo K.M., Minhaj F.S., Morgan C., Ciampaglio K., Reynolds M.G.,
McCollum A.M., Guagliardo S.A.J. Mpox respiratory transmission: the state of the evidence. Lancet Microbe, 2023, vol. 4, no. 4,

pp. 277—283. doi: 10.1016/52666-5247(23)00034-4

2. Billioux B.J., Mbaya O.T., Sejvar J., Nath A. Neurologic complications of smallpox and monkeypox: a review. JAMA Neurol.,
2022, vol. 79, no. 11, pp. 1180—1186. doi: 10.1001/jamaneurol.2022.3491
3. CheemaAlY., Ogedegbe O.J., Munir M., Alugba G., Ojo T.K. Monkeypox: a review of clinical features, diagnosis, and treatment.

Cureus, 2022, vol. 14, no. 7: 26756. doi: 10.7759/cureus.26756

4. De la Calle-Prieto F., Estébanez Mufioz M., Ramirez G., Diaz-Menéndez M., Velasco M., Azkune Galparsoro H., Salavert
Lleti M., Mata Forte T., Blanco J.L., Mora-Rillo M., Arsuaga M., de Miguel Buckley R., Arribas J.R., Membrillo F.J.; Working
Group of the UAAN — Grupo de Estudio de Patologia Importada (GEPI) and the Working Group of the Monkeypox at
the SEIMC. Treatment and prevention of monkeypox. Enferm. Infecc. Microbiol. Clin. (Engl. Ed.), 2023, vol. 41, no. 10, pp. 629—

634. doi: 10.1016/].eimce.2022.12.010

233



G. Fatimaetal.

MHdekumns n uMmyHuTeT

10.
11.

12.

13.

14.

15.

16.

17.

Dodd L.E., Lane H.C., Muyembe-Tamfum J.J. Vaccines for Mpox — an unmet global need. NEJM Evid., 2024, vol. 3, no. 3:
EVIDe2300348. doi: 10.1056/EVIDe2300348

Dwivedi S., Singh V., Agrawal R., Misra R., Sadashiv, Fatima G., Abidi A., Misra S. Human monkeypox virus and host immu-
nity: new challenges in diagnostics and treatment strategies. Adv. Exp. Med. Biol., 2024, vol. 1451, pp. 219—237. doi: 10.1007/978-
3-031-57165-7_14

Freckelton 1., Wolf G. Responses to monkeypox: learning from previous public health emergencies. J. Law Med., 2022, vol. 29,
no. 4, pp. 967—986

Giovanetti M., Cella E., Moretti S., Scarpa F., Ciccozzi A., Slavov S.N., Benedetti F., Zella D., Ceccarelli G., Ciccozzi M.,
Borsetti A. Monitoring monkeypox: safeguarding global health through rapid response and global surveillance. Pathogens, 2023,
vol. 12, no. 9: 1153. doi: 10.3390/pathogens12091153

Ilic 1., Zivanovic Macuzic 1., Ilic M. Global outbreak of human monkeypox in 2022: update of epidemiology. Trop. Med. Infect.
Dis., 2022, vol. 7, no. 10: 264. doi: 10.3390/tropicalmed7100264

Jafari K., Woodward G.A. Mpox. Pediatr. Emerg. Care, 2023, vol. 39; no. 11, pp. 883—889. doi: 10.1097/PEC.0000000000003063
Laurenson-Schafer H., Sklenovska N., Hoxha A., Kerr S.M., Ndumbi P., Fitzner J., Almiron M., de Sousa L.A., Briand S.,
Cenciarelli O., Colombe S., Doherty M., Fall 1.S., Garcia-Calavaro C., Haussig J.M., Kato M., Mahamud A.R., Morgan O.W.,
Nabeth P., Naiene J.D., Navegantes W.A., Ogundiran O., Okot C., Pebody R., Matsui T., Ramirez H.L., Smallwood C.,
Tasigchana R.F.P., Vaughan A.M., Williams G.S.; WHO mpox Surveillance and Analytics team; Mala P.O., Lewis R.F.,
Pavlin B.1., le Polain de Waroux O. Description of the first global outbreak of mpox: an analysis of global surveillance data. Lancet.
Glob. Health, 2023, vol. 11, no. 7: e1012-e1023. doi: 10.1016/52214-109X(23)00198-5

LuJ., Xing H., Wang C., Tang M., Wu C., Ye F., Yin L., Yang Y., Tan W., Shen L. Mpox (formerly monkeypox): pathogenesis,
prevention, and treatment. Signal. Transduct. Target. Ther., 2023, vol. 27, no. 8: 458. doi: 10.1038/5s41392-023-01675-2

Maredia H., Sartori-Valinotti J.C., Ranganath N., Tosh P.K., O’Horo J.C., Shah A.S. Supportive care management recom-
mendations for mucocutaneous manifestations of monkeypox infection. Mayo Clin. Proc., 2023, vol. 98, no. 6, pp. §28—832.
doi: 10.1016/j.mayocp.2023.01.019

Poland G.A., Kennedy R.B., Tosh P.K. Prevention of monkeypox with vaccines: a rapid review. Lancet Infect. Dis., 2022, vol. 22,
no. 12, pp. 349—358. doi: 10.1016/S1473-3099(22)00574-6

Precious N.D., Agboola P., Oluwatimilehin O., Olakunle O.K., Olaniyi P., Adiatu A.I., Olusogo A.P., Obiwulu D.J., Adeola O.A.,
Ebubechukwu E.S., Oluwakayode A.M., Akano O.S., Kolawole Q.0. Re-emergence of monkeypox virus outbreak in Nigeria:
epidemic preparedness and response (Review-Commentary). Ann. Med. Surg. (Lond.), 2023, vol. 85, no. 8, pp. 3990—3996.
doi: 10.1097/MS9.0000000000001069.

Shehryar A., Halappa Nagaraj R., Kanwal F., Reddy S.M., Grezenko H., Raut Y., Fareed M.U., Abdur Rehman, Sahin D.,
Bakht D., Ramteke P. Unraveling monkeypox: an emerging threat in global health. Cureus, 2023, vol. 15no. 8: e43961. doi: 10.7759/
cureus. 43961

Wang X., Lun W. Skin manifestation of human monkeypox. J. Clin. Med., 2023, vol. 12, no. 3: 914. doi: 10.3390/jcm12030914

ABTOpBDI:

datumar., PhD, npodeccop kadenpbl 6uoTEXHONOrUN,
YuuBepcuteT 3pa, r. JlakHay, NHaus;

Anbxmapu X.B., PhD, npodeccop kadeapbl XM1Umn MeANLUHCKOrO
konnepxa, YHnsepcuteT Anb-MyTaHHa, r. Camasa, Mpak;

Maxpu A.A., PhD, npopekTop, 3aB. kadpenpoii Groxnumum,
YuuBepcuteT 3pa, r. JlakHay, NHaus;

Xapwm H., PhD, 3aB. kabenpoi papmakonorum u repannm
mMeauumHekoro dakynsteTa, YHusepcutet Kyobwl, r. Hagxad, Npak;
depako Ax., PhD, 3aB. kadeapoit repoHTONorMM 1 repuaTpum,
Yumeepcutet um. M.1. Ladapuka, r. Kowuue, Cnosakus;
MaromepoBa A., K.3.H., kKadeapa HapoJoHaceneHus
3KOHOMMYecKoro dakynsteTa MOCKOBCKOMO rocyLapCTBEHHOIO
yHmBepcuteta nmenn M.B. JlomoHocoBa, Mockea, Poccus;

Pa3a A.M., PhD, npodeccop kadeapbl LETCKON CTOMATONOM N,
MpodeccuroHansHoe CTOMaToONOrMYeckoe yumnule 1 60bHULA,

r. NakHay, ngus;

I>xynuHa A., PhD, 3aB. oTaeneHnem kapanonorum n aHrmonorum,
HaumnoHanbHbIA MIHCTUTYT CEPAEYHO-COCYANCTLIX 3a60N1EBAHNN,
Bpatncnasa, Cnoakus.

Authors:

Fatima G., PhD, FICN, Professor, Department of Biotechnology,
Era University, Lucknow, India;

Alhmadi H.B., PhD, Professor, Department of Chemistry, College
of Medicine, Al-Muthanna University, Samawah, Iraqg;

Mahdi A.A., PhD, Vice Chancellor, Head of the Department

of Biochemistry, Era University, Lucknow, India;

Hadi N., MD, PhD, Head, Department of Pharmacology and
Therapeutics, Faculty of Medicine, University of Kufa, Najaf, Iraq;
Fedacko J., MD, PhD, Head, Department of Gerontology and
Geriatric, Medipark, University Research Park, P.J. Safarik
University, Kosice, Slovakia;

Magomedova A., PhD (Economics), Department of Population,
Faculty of Economics, Lomonosov Moscow State University,
Moscow, Russian Federation;

Raza A.M., MDS, PhD, Prof. Department of Pediatric Dentistry,
Career Dental College and Hospital, Lucknow, India;

Dzupina A., MD, PhD, Head, Department of Cardiology and
Angiology, National Institute of Cardiovascular Disease, Bratislava,
Slovakia.

MocTynuna B pegakumio 10.09.2024
OtnpaBneHa Ha gopaboTky 23.11.2024
MpuHsaTa k nevatn 26.01.2025

Received 10.09.2024
Revision received 23.11.2024
Accepted 26.01.2025

234




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


