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Background: The monkeypox virus, or MPXV for short, is a newly 
discovered zoonotic virus that is linked to the smallpox virus genus 
and causes human monkeypox, a disease that is closely comparable 
to smallpox. Scientists first discovered MPXV in laboratory monkeys in 
1958. It mostly affects rodents and can spread from human to human 
or animal to human by respiratory droplets or contact with body fluids. 
Once limited to rural regions of Central and West Africa, outbreaks 
have lately shown a troubling worldwide expansion, prompting worries 
about public health.

Objective: The purpose of this study is to provide an overview of the 
current preventative and therapeutic techniques for monkeypox virus 
infection as well as the epidemiology, clinical characteristics, reserviors, 
transmission processes, diagnosis, treatment options, and vaccines. 
Given the virus’s potential to cause severe morbidity and its rising 
occurrence in non-endemic nations, a thorough review is required.
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Introduction
A zoonotic illness, monkeypox is brought on by the 
monkeypox virus (MPXV), a member of the Poxviridae family. 
In addition, Chordopoxvirinae and Entomopoxvirinae are the 
two subfamilies that comprise Poxviridae.1 Vertebrates are 
known to be infected by the Chordopoxvirinae subfamily, 
which is further divided into 18 genera: Avi poxvirus, 
Capri poxvirus, Cervi poxvirus, Leporipoxvirus, Ortho 
poxvirus, Para poxvirus, Sui poxvirus, and Yat poxvirus. 
Four genera, Alphaentomopoxvirus, Betaentomopoxvirus, 
Deltaentomopoxvirus, and Gammaentomopoxvirus, make 
up the Entomopoxvirinae subfamily, which is responsible 
for infecting invertebrates. The Orthopoxvirus genus now 
includes 10 species, including monkeypox and variola, or 

smallpox. Despite being a DNA virus, MPXV lives its whole 
life cycle in the cytoplasm of the infected cells.2

The oval-shaped DNA virus that causes monkeypox, a 
zoonotic disease, is a member of the Ortho-poxvirus genus, 
which also contains the smallpox virus.3 It was initially 
identified in 1958 by a Danish laboratory following the 
discovery of a smallpox-like illness in monkeys brought in 
from Malaysia to aid in the polio vaccine’s development. The 
State Serum Institute of Copenhagen verified that a novel 
virus, which became popularly known as the monkeypox 
virus, was the cause of the illness in monkeys. However, 
the name is misleading. Rats are also infected by the virus.4

The first documented clinical instance of human monkeypox 
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occurred in 1970 in the Democratic Republic of the Congo, 
affecting a 9-month-old child. At first, the illness only 
affected people in Central and West Africa.5 It was formerly 
suggested that the disease spread to people as a result of 
people’s intimate contact with rats or monkeys that were 
affected. When Gambian pouched rats were imported for 
the pet trade and kept with prairie dogs in the USA in 2003, 
the illness spread, resulting in the first known epidemic of 
monkeypox outside of Africa.6 In May and June of 2003, 
82 instances were documented; however, none of the sick 
subjects died. This initial outbreak’s specifics in the USA.

Several nations have stepped up their monitoring and 
testing for monkeypox in individuals arriving from high-risk 
nations.7 A vaccination against monkeypox, developed by 
Bavarian Nordic and authorised by the US Food and Drug 
Administration (USFDA) in 2019, is now being made available 
to high-risk contacts of patients in some countries. Another 
option for therapy is the antiviral medication Tecovirimat, 
which the USFDA has licensed for the treatment of smallpox 
and is also showing encouraging results against monkeypox. 
The smallpox vaccination provides cross-protection against 
monkeypox equivalent to an 85% degree.8

The genetic material of the monkeypox virus is double-
stranded DNA (dsDNA), which has a brick-like appearance 
and ranges in size from 200 to 250 nm in diameter.9 This 
allows it to be observed by electron microscopy, with a 
magnification of about ×10,000. The genetic material of 
the monkeypox virus is double-stranded DNA (dsDNA), 
which has a brick-like appearance and ranges in size from 
200 to 250 nm in diameter. This allows it to be observed 
by electron microscopy, with a magnification of about 
×10,000. VARVs and the core section of the monkeypox 
virus genome, which contains structural proteins and 
necessary enzymes, had 96.3% identity, indicating a high 
degree of genetic similarity.10

The mpox outbreak, formerly known as monkeypox, is 
continuing strong as of September 2024, and it is having 
a major impact on people across the world, especially in 
Africa and some regions of the Americas and Europe. Since 
2022, 122 nations have reported over 100,000 cases of 
mpox, many of which had not previously seen instances. 
Clade II is the main strain causing the worldwide pandemic, 
whereas Clade I is still affecting Central and Eastern Africa.11

The CDC (Centers for Disease Control and Prevention) 
has stepped up testing, surveillance, and immunisation 
efforts in the US to stop future outbreaks. One of the most 
important strategies for stopping the spread, particularly 
in high-risk populations, has been to conduct vaccination 
programmes using the JYNNEOS vaccine. More than 20,000 
new cases were recorded in Africa in 2024 alone. The World 
Health Organisation (WHO) has authorised the MVA-BN 
vaccination globally, which will assist in boosting access.

Equality in vaccination access is a priority for WHO and its 
international partners, in addition to other public health 
initiatives aimed at slowing the virus’s spread.12

The symptoms of mpox, formerly known as monkeypox, 
might vary, although they usually manifest 7–14 days 
after exposure, with an incubation period of 5–21 days. 
Though usually milder, the smallpox signs and symptoms 
are comparable.13

Signs and Symptoms
Common Symptoms

• Fever: One of the first signs, often accompanied by 
chills.

• Headache: Intense headaches may occur early in the 
infection.

• Muscle Aches: Myalgia (muscle pain) is common, along 
with back pain.

• Swollen Lymph Nodes: A distinctive feature of mpox 
compared to smallpox is lymphadenopathy, or swollen 
lymph nodes, particularly in the neck, armpit, or groin.14

• Fatigue: General weakness and exhaustion are 
frequent.

Rash

• The hallmark of mpox is a rash that typically appears 
1 to 3 days after the fever. 

• The rash starts as flat lesions (macules), progressing 
to raised bumps (papules), then fluid-filled blisters 
(vesicles), pus-filled lesions (pustules), and finally scabs 
that eventually fall off.

• It can occur anywhere on the body but often begins on 
the face and spreads to other areas such as the palms 
of the hands, soles of the feet, and genital region.15

• The number of lesions varies from a few to thousands.

Other Symptoms

• Respiratory symptoms such as a sore throat, cough, 
or nasal congestion may develop.

• Some patients experience gastrointestinal symptoms 
like nausea, vomiting, or diarrhoea.16

Epidemiology
The first evidence of MPXV was found in 1958 in Asian 
monkeys (Macaca fascicularis) that had been sent from 
Singapore to an animal facility in Copenhagen, Denmark, 
for polio vaccine research. MPXV is divided into two clades: 
the West African clade and the Congo Basin (Central African) 
clade. The death rate from the Congo Basin clade is higher 
than that of the West African clade, with a higher case 
fatality rate of 10.6% over 3.6%.17

In 1980 smallpox eradication, 59 instances were documented 
between 1970 and 1980, and 338 cases were found in the 
Democratic Republic of the Congo over a five-year period 
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of rigorous surveillance. But recently, instances have been 
reported from outside of Africa. 53 human cases were 
recorded in 2003 when prairie dogs in the Midwest of 
the United States contracted the disease from imported 
Gambian giant rats from Ghana. This was the first case 
documented outside of Africa.18

The true impact of monkeypox on public health remains 
uncertain. The smallpox epidemic in 1980: a five-year 
period of intensive monitoring in the Democratic Republic 
of the Congo revealed 338 cases out of the 59 cases that 
had been recorded between 1970 and 1980. Cases have, 
nonetheless, recently surfaced outside of Africa. When 53 
human cases of Gambian giant rats were reported in 2003, 
the first case outside of Africa occurred in the Midwest of 
the United States due to prairie dog infection from imported 
Gambian rats from Ghana. Outside of the Congo Basin 
and West African areas, the second monkeypox pandemic 
occurred in Sudan in 2005. Studies indicating both zoonotic 
and human-to-human transmission were shown in the 122 
cases that were reported in Nigeria in 2017. These cases 
marked the first known diagnoses in39 years.19

Global outbreaks are typically associated with individuals 
who have just returned from endemic areas. As of June 2, 
2022, there were over 780 laboratory-confirmed cases from 
27 member states that were not endemic to MPXV and had no 
history of travel to endemic regions. This caused a paradigm 
change, however, once the World Health Organisation 
(WHO) announced a new epidemic in May 2022. The 
genus Ortho-poxvirus, which also contains cowpox (CPX), 
variola virus (VARV), and vaccinia virus (VACV), is home to 
the MPXV family of double-stranded DNA viruses. Under 
an electron microscope, it has distinctive oval or brick-
shaped structures that are 200–400 nm in size and have 
a lipoprotein envelope.20

The 6379-bp terminal inverted repetition of the MPXV 
genome, which has short tandem repeats and a putative 
telomere resolution sequence, makes it comparable to 
other viruses in the Ortho poxvirus genus. MPXV can enter 
the host cell through two different mechanisms: either 
endosomal uptake via an actin-mediated macro-pinocytosis 
mechanism or by fusion between ligands on the viral 
envelope and the host’s cell plasma membrane receptors, 
such as chondroitin sulphate or heparan sulphate, after 
which parts of the viral envelope quickly disperse in the 
plasma membrane. The virus then releases enzymes and 
viral proteins into the cell cytoplasm, which weakens 
defences against the infection and promotes the expression 
of early genes, which leads to the manufacture of early 
proteins, DNA replication, and intermediate transcription 
factors.21

The Central African (Congo Basin) clade and the West 
African clade are the two phylogenetic clades of MPXV that 

have been described in the literature. The Central African 
clade exhibits greater virulence than the West African clade, 
leading to more severe disease and higher case fatality 
rates. This is due to differences in genomic structures. 
Its noteworthy pathogenicity stems from its capacity to 
impede T cell receptor-mediated T cell activation and 
obstruct human cell synthesis of inflammatory cytokines like 
interferon-gamma (IFN-γ) and tissue necrosis factor-alpha 
(TNF-α). To further enhance its virulence, the Central African 
clade also has a gene that inhibits complement enzymes, 
which is an important immune-modulating component. 
Studies have revealed that the virulence of monkeypox, 
however, is not associated with the suppression of major 
histocompatibility complex (MHC) expression or the cellular 
transportation of MHC molecules.22

Reservoirs
The zoonotic disease monkeypox has an unidentified natural 
reservoir. Numerous studies have been carried out to 
identify the natural hosts or reservoirs of the monkeypox 
virus.23 Two out of the eighteen squirrels examined had 
antibodies to the virus. The infected squirrel, Funisciurus 
anerythrus, was the source of the monkeypox virus, which 
was isolated for the first time from a wild animal. According 
to other studies, the natural cycle of the monkeypox virus in 
the Democratic Republic of the Congo may involve squirrels 
belonging to the genera Funisciurus and Heliosciurus, as 
well as rodents from the genera Cricetomys, Graphiurus, 
and Petrodromus, which includes elephant shrews. The 
monkeypox virus was isolated from a sooty mangabey 
monkey living in the wild in March 2012. It shared a great 
deal of similarity with viruses that cause monkeypox in 
Western Africa, according to its entire genome sequencing. 
A group of wild-living chimpanzees (Pan troglodytes verus, 
referred to as chimpanzees) from Taï National Park, Ivory 
Coast, were found to often exhibit the monkeypox virus. 
Several examinations have shown that a variety of animal 
species, mostly rodents and non-human primates, are 
vulnerable to the virus.24

Transmission
The MPXV is propagated by two routes: human-to-human 
transmission and animal-human (zoonotic) transmission.25 
Direct contact: bites or scratches from an infected animal: 
or ingestion of an animal host, typically a rodent or a 
primate, are the ways in which zoonotic transmission 
takes place. Living in wooded or newly cleared regions, 
not having received a smallpox vaccine, touching or 
consuming dead bushmeat or monkeys, and sleeping on 
the ground (in endemic areas) are risk factors for zoonotic 
transmission of MPXV. The spread of the infection from 
person to person can happen through direct contact with 
respiratory secretions, skin sores, or contaminated clothing 
and bedding. However, prolonged face-to-face contact 
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is typically necessary for transmission by respiratory 
droplet particles, which increases the risk to healthcare 
personnel, family members, and other close contacts of 
active cases. Congenital monkeypox can also result from 
vertical transmission of the virus from a mother to a foetus. 
It is yet unknown if monkeypox may be sexually transmitted, 
even though intimate physical contact is a known risk factor 
for transmission.26

Clinical Features
The self-limiting illness monkeypox has symptoms that 
last two to four weeks with an eight-day incubation 
period (4–14 days). Initially, the symptoms are typically 
non-specific, followed by a viral febrile prodromal phase 
that is marked by low-grade fever, headache, lethargy, 
malaise, and backache. Subsequently, 12–16 days following 
exposure, a vesiculopustular rash appears on the face and 
trunk, then spreads centrifugally to other body areas such 
as the palms and soles. Rash lesions go through phases of 
macular, papular, vesicular, and pustular morphology.27

After one to two weeks, the pustules turn into crusts 
that eventually desquamate. The first symptoms of MPXV 
infection are like those of smallpox; however, in contrast 
to smallpox, there is a noticeable characteristic of painful 
maxillary, cervical, and inguinal lymphadenopathy (1-4 
cm), which is observed in 54% of vaccinated individuals 
and 84% of unprotected patients. The manifestation 
of lymphadenopathy suggests that MPXV is recognised 
by the immune system more strongly than variola. 
Patients with impaired immune systems, prolonged viral 
particle exposure, and the occurrence of comorbidities 
such as encephalitis, bronchopneumonia, and corneal 
infections typically have poorer clinical outcomes. Hypo-
hyperpigmentation, scarring, dehydration (due to nausea 
and vomiting), and a subsequent bacterial infection resulting 
in septicaemia are other risks.28

Laboratory Diagnosis
The monkeypox virus has a new high-throughput molecular 
testing technique that may shorten detection times and 
increase capacity. The strain of monkeypox in the present 
outbreak was identified by whole genome sequencing as 
well. Furthermore, several additional DNA-based techniques, 
including recombinase polymerase amplification (RPA), 
restriction length fragment polymorphism (RFLP), and 
loop-mediated isothermal amplification (LAMP), have been 
studied for the purpose of detecting the monkeypox virus.29

The enzyme-linked immunosorbent test (ELISA), western 
blot (WB), and immunohistochemistry (IHC) are further 
laboratory techniques for identifying monkeypox. In 
situations when there is no virological material, serologic 
diagnostic techniques are frequently required to diagnose 
poxvirus. ELISA is the most often utilised serologic test in 

most instances. Serological testing for certain IgM and IgG 
antibodies is frequently used. IgM antibodies develop in 
response to the rash and peak around two weeks later, 
then fall and eventually vanish after a year. In contrast, 
IgG antibodies develop rapidly following the start of the 
rash, peak in about six weeks, and persist for decades. The 
immunologic cross-reactivity between the monkeypox 
virus and other Otho-poxviruses, however, results in a 
poor specificity. Another technique for identifying the 
monkeypox virus is electron microscopy observation. 
Unfortunately, widespread application is challenging 
because of the time-consuming and expensive sample 
preparation.30

Prevention
Monkeypox and other Ortho-poxvirus infections are 
successfully prevented by smallpox immunisation, according 
to studies. It can stop the disease from starting or lessen its 
severity if given early in the incubation stage. In people who 
are immunocompromised, there is a chance of serious side 
effects. Fewer people were protected against monkeypox 
since smallpox was eradicated in 1980 and immunisation 
campaigns against the virus were discontinued. In addition 
to offering an improved safety profile over first- and second-
generation smallpox vaccines, next-generation vaccines 
effectively stimulate antibody production in atopic and 
immunocompromised patients. These vaccines include 
ACAM2000 (live vaccinia virus), Modified Vaccinia Ankara 
(attenuated vaccinia virus), and LC16m8 (attenuated 
vaccinia virus) with attenuated strains.31

Patients in hospitals have to be kept in a negative pressure 
area with rigorous airborne isolation. Before interacting 
with these patients until the lesions have crusted and the 
scabs have gone off, medical professionals should put on 
properly fitting N95 masks, gloves, and eye protection.32

Tecovirimat
The small-molecule viral inhibitor tecovirimat (also called 
TPOXX, ST-246) works well against Ortho-poxviruses, such 
as vaccinia virus, camelpox virus, cowpox virus, mousepox 
virus, variola viruses, and monkeypox virus, both in vitro 
and in vivo. By keeping viruses from exiting infected cells, 
tecovirimat, which targets the VP37 protein, restricts the 
transmission of viruses throughout the body. Tecovirimat 
does not prevent the manufacture of proteins or DNA, 
nor does it stop the virus from maturing. Up to cell lysis, 
the mature virus stays inside the host cell. The antiviral 
effectiveness of tecovirimat was demonstrated with an 
EC50 range of 0.01 to 0.07 μM. Numerous investigations 
have revealed that the VP37 protein is crucial for the 
encapsulation of intracellular mature viruses with 
membranes generated from the Golgi apparatus to produce 
enveloped viruses.33
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The 2022 outbreak-causing monkeypox virus lineage is 
effectively inhibited by tecovirimat when it comes to its 
in vitro antiviral properties. Additionally, several trials 
on animals have demonstrated the safety and efficacy 
of tecovirimat. More than 90% of monkeypox patients 
who received treatment with tecovirimat (10 mg/kg body 
weight) for 14 days recovered. By giving tecovirimat orally 
once a day, it was discovered in a nonhuman primate 
(NHP) model that NHP were effectively protected against 
monkeypox virus illness. The treatment group showed 
significantly lower mortality rates, fewer rashes, lower 
viral loads, and longer survival times than the vehicle 
monkeys. Evaluation of tecovirimat’s effectiveness against 
a 65-fold fatal dosage (LD50) of the monkeypox virus in 
prairie dogs revealed that 75% of infected animals receiving 
vehicle alone succumbed to infection, but 100% of animals 
receiving tecovirimat survived the challenge. Tecovirimat’s 
safety and well-tolerance have been shown in several phase 
3 clinical trials in the interim.34

After trials showed that it was safe for people and effective 
in animals with identical viruses, the FDA approved its 
initial use in 2018 to treat smallpox. The tecovirimat (600 
mg twice daily for two weeks orally) did not produce 
any negative effects in persons with monkeypox, and the 
duration of the illness and virus shedding were shortened. 
Furthermore, data gathered from 25 individuals with a 
confirmed diagnosis of monkeypox and after they had 
finished tecovirimat therapy showed that every case had 
handled the antiviral medication well, with very mild side 
effects. After 7 days of treatment, 10 patients (or 40%) no 
longer had any lesions, and 23 out of 25 patients had no 
discomfort by day 21. The most common side effects of 
treatment that were recorded were tiredness in 7 patients 
(28%), nausea in 4 (16%), headaches in 5 (20%), diarrhoea in 
2 (8%), and itching in 2 (8%). Furthermore, tecovirimat has 
been shown to be safe and effective in treating monkeypox 
in several studies. Patients with monkeypox can now 
receive tecovirimat therapy from healthcare providers 
due to an expanded access Investigational New Drug (EA-
IND) protocol created by the FDA and CDC. The Centres 
for Disease Control abstracted data and reported 1001 
instances in total that received this antiviral medication. (35)

However, more clinical studies are required to ascertain 
if this antiviral medication is safe and effective in treating 
human cases of monkeypox. To assess tecovirimat’s safety 
and efficacy in treating adults and children with confirmed 
cases of monkeypox, the National Institutes of Health’s 
(NIH) National Institute of Allergy and Infectious Disease 
(NIAID) will carry out double-blind, randomised controlled 
research.36 Meanwhile, NIH/NIAID is investigating the use 
of tecovirimat as an outpatient treatment for monkeypox 
in the United States in a phase 3 double-blind, randomised 
controlled trial through the AIDS Clinical Trials Group. As 

per the most recent report, various clinical investigations 
(PALM-007, PLATINUM, WHO/ARNS, and ACTG5418) are 
being conducted or are scheduled to be conducted to 
assess the safety and efficacy of tecovirimat in the care 
of individuals suffering from monkeypox.37

Jynneos
Vaccine Type

•	 Live, non-replicating vaccine.
•	 Uses a modified Vaccinia Ankara (MVA) virus, which is 

a type of poxvirus related to smallpox and mpox but 
is unable to replicate in human cells.38

Administration

•	 Given as two doses, 28 days apart.
•	 It is administered subcutaneously (under the skin), 

usually in the upper arm.
•	 Full protection is generally considered to develop two 

weeks after the second dose.39

Target Groups

Recommended for people at high risk of exposure to mpox, 
including:

•	 Individuals exposed to confirmed or suspected mpox 
cases.40

•	 Healthcare workers handling Ortho-poxviruses.
•	 Laboratory personnel working with poxviruses.
•	 Populations at higher risk during outbreaks, such as 

men who have sex with men (MSM) and others with 
multiple sexual partners.41

•	 Also used as a preventive measure in certain 
populations in the event of a bioterrorism threat 
involving smallpox.42

Effectiveness

•	 JYNNEOS is shown to provide robust protection against 
both mpox and smallpox, especially when both doses 
are administered.43

•	 Its effectiveness against mpox is being monitored, but 
early data suggests that it reduces the severity of the 
disease in people who are vaccinated after exposure.

Safety

•	 JYNNEOS is considered safe for a broad range of people, 
including those with compromised immune systems, 
HIV, or atopic dermatitis (eczema), unlike some older 
smallpox vaccines (e.g., ACAM2000), which have more 
side effects.44

•	 Common side effects include mild reactions at the 
injection site (redness, swelling) and general fatigue 
or headache. Serious side effects are rare.

Comparison to ACAM2000

•	 JYNNEOS is preferred over ACAM2000 for most people 
because it is safer and has fewer serious side effects.45
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•	 ACAM2000 is a replicating vaccine, meaning it contains 
a live virus that can reproduce in the body, which makes 
it less suitable for people with weakened immune 
systems.46

Monkeypox Prevention
The CDC advises against touching your face or hands before 
eating, using alcohol-containing hand sanitisers before 
eating, and frequently washing your hands after using the 
restroom to prevent contracting monkeypox. Additionally, 
people should avoid close, skin-to-skin contact with anyone 
who has rashes resembling the disease.47

A vaccination to prevent infection with the monkeypox 
virus does not currently exist. Due to immunological cross-
protection across Ortho poxviruses, vaccinations against 
smallpox (based on the vaccinia virus) were advised for 
use in the ongoing monkeypox outbreak.48 According to 
epidemiological data on human monkeypox gathered in 
Zaire between 1980 and 1984, individuals who had not had 
a vaccine in the past had much higher attack rates (7.2% 
vs. 0.9%) than those who had received one. shown that 30 
years after smallpox vaccination operations stopped, the 
frequency of monkeypox rose sharply in the Democratic 
Republic of the Congo. Furthermore, the fact that people 
who received a smallpox vaccination more than 25 years 
ago are still less likely to have monkeypox suggests that 
vaccine-induced immunity endures a long time.49

A smallpox vaccine may provide cross-immune protection 
against West African monkeypox for decades after the 
inoculation, as the US monkeypox outbreak of 2003 showed. 
Three people who had received a smallpox vaccination 
decades before and had never had the monkeypox virus 
were unaware that they would become infected again since 
they did not exhibit any of the clinical signs of the disease.50

According to studies, cross-reactive antibodies that can be 
produced by Ortho-poxviruses allow first-generation live 
vaccinia vaccinations to offer around 85% protection against 
monkeypox infection. ACAM2000 is a live attenuated 
vaccine that was authorised in the United States in August 
2007 to prevent smallpox. It is a second-generation vaccine. 
Clinical studies and animal models have both shown it to 
be beneficial.51

In order to prevent smallpox and monkeypox disease 
in 2019, the third-generation vaccine, modified vaccinia 
Ankara (MVA, JYNNEOS in the US, IMVANEX in the EU, 
and IMAMUNE in Canada), was approved for use in people 
18 years of age or older who were thought to be more 
susceptible to smallpox or monkeypox infection in the US.52

Several nations have said they are purchasing vaccinations 
and/or releasing vaccines from national stockpiles to tackle 
the pandemic in response to the monkeypox outbreak 

in 2022. These nations include the United States, Spain, 
Germany, and Scotland. Per CDC releases from May 2022, 
JYNNEOS is being utilised in the US for pre-exposure 
vaccination of individuals who may be exposed to Ortho-
poxviruses at work.53

Immunotherapy in Mpox
Clinical results are negatively impacted by Mpox virus-
induced immunopathology, while treatment for the disease 
may be able to lower the number of severe cases. Potential 
immunotherapies include immune cells, immunological 
effector molecules, antibody-based treatments, and 
modification of cellular signal transmission. Combining 
immunotherapy and antiviral medications together may 
be more beneficial to patients’ health than using either 
treatment alone.54

Immune globulin and antibodies
Antibody-based therapies are presently being intensively 
investigated and have demonstrated notable advancements 
in the treatment of certain infectious disorders. Neutralising 
antibodies, immune globulin, and convalescent plasma 
present encouraging alternatives as supplemental 
therapies in circumstances when antiviral medication 
efficacy is inadequate in patients with severe conditions. 
It is noteworthy that people who have received a smallpox 
vaccination in the past generate stronger neutralising 
antibodies, which may provide cross-protection against 
infection with the Mpox virus.55

Therefore, for the purpose of treating side effects following 
smallpox vaccination, certain nations have authorised 
the intravenous injection of vaccinia immune globulin 
(VIGIV).56 VIGIV can be viewed as a preventive measure in 
vitro (5 mg, incubated with VACV), in vivo (VACV, 400 mg/
kg, mice, intravenous), and in one clinical case (6000 U/
kg, single-dose intravenous) for individuals with severe T 
cell functional immunodeficiency due to contraindications 
to smallpox vaccination. While convalescent plasma (CP) 
therapy has demonstrated promising results against other 
infectious viruses, there is now no published research on 
its application to the management of Mpox infection.57 

proved that Ortho-poxviruses, such as VACV, could be 
successfully neutralised by monoclonal antibodies (mAbs) 
that were directed against the particular proteins (A29L and 
A35R) of the Mpox virus. Additionally, these mAbs had a 
protective effect in mice, lowering virus titres and lessening 
lung harm. From the blood cells of human individuals with 
a history of past Ortho poxvirus vaccination or infection, a 
substantial number of Ortho poxvirus-specific mAbs were 
discovered, 16 of which demonstrated neutralising activity 
against Mpox. Furthermore, mAbs that targeted the A33, L1, 
A27, or H3 antigens showed the greatest cross-neutralising 
efficacy against the Mpox and VACV viruses.58
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 Comparing VACV, 1.2 mg mAbs, intraperitoneal injection, 
and VIGIV, mice were well protected against lethal 
dosages of infection by a combination of mAbs with strong 
neutralising activity, according to in vivo investigations. 
Even in highly impaired mice with several immunological 
deficiencies, this protective effect was seen. Consequently, 
in the development of anti-Mpox medicines, mAbs 
medications are the most likely to yield successful clinical 
treatment results as opposed to VIGIV and CP, which have 
doubtful efficacy.59

Immune cells
The mpox virus infects resident immune cells and antigen-
presenting cells in the tissues after entering the body 
through mucous membranes or damaged skin. The typical 
lymph node swelling seen in Mpox virus infections is 
subsequently explained by the Mpox virus’s fast replication 
in draining lymph nodes and subsequent dissemination via 
the lymphatic system. Primarily targeted by viruses, innate 
immune cells serve as the initial line of defence against viral 
infections. Monocytes are drawn to the infection site and 
serve as early targets for viral infection in the early phases 
of Mpox virus infection. The degree of Mpox virus antigens 
found in monocytes can be used to gauge the prognosis 
and severity of an infection.60

Natural killer (NK) cells are also essential for producing 
a strong immune response in the event of an infection 
with the Mpox virus. Infected people with the Mpox 
virus have higher numbers of NK cells, but these cells’ 
capacity to migrate, degranulate, and release effector 
molecules is severely compromised.61 Patricia’s research 
showed that injecting in vitro expanded natural killer (NK) 
cells into mice infected with the vaccinia virus led to a 
considerable extension of the mice’s survival time and an 
increase in the NK cells’ release of interferon-γ. T cells are 
another essential type of immune cell that may control 
the severity of a disease and have cytotoxic properties. 
When co-infected with the Mpox virus, individuals with 
acquired immunodeficiency are more likely to experience 
severe infections, which frequently need active medical 
intervention rather than a resolution that occurs on its 
own.62

Additionally, when the Mpox virus is present, those with 
weakened immune systems are more vulnerable to serious 
illness and death.63 Changes also occur in other types of 
immune cells following Mpox virus infection, including 
dendritic cells and innate lymphoid cells.64 For the purpose 
of better understanding the immune response and creating 
immunotherapy, it is crucial to comprehend the traits and 
changes of various immune cells following an infection 
with the Mpox virus.65

Conclusion
MPXV presents with a spectrum of clinical symptoms, most 
commonly fever, rash, and lymphadenopathy. The virus has 
an incubation period of 6 to 13 days, followed by a rash that 
evolves through different stages before crusting. Recent 
outbreaks have highlighted the virus’s ability to spread in 
close-contact settings, with many cases emerging in urban 
environments outside Africa. The effectiveness of smallpox 
vaccines and antiviral treatments such as tecovirimat are 
discussed as potential interventions.

The monkeypox virus poses a serious threat to public 
health due to its global expansion. To manage epidemics, 
heightened awareness, enhanced diagnostic skills, and 
international cooperation are necessary. Immediate 
case detection, vaccination, and public health education 
can all aid in halting the spread of illness. To completely 
comprehend the mechanics of the virus’s propagation, 
however, especially in non-endemic areas, further study 
is necessary.
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