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ABSTRACT 
 

Monkey pox has recently garnered significant attention due to the proliferation of re-

emerging and emerging infectious diseases, particularly epidemic-scale outbreaks. Mpox 

was initially identified as a discrete illness in 1958 among laboratory monkeys in 

Copenhagen, Denmark. The initial case of monkey pox infection in humans was 

documented in 1970 in the Democratic Republic of the Congo. The patient was a nine-

month-old boy who was the sole member of his family to lack smallpox vaccination. The 

monkey pox virus is a zoonotic virus belonging to the family Poxviridae, subfamily 

Chordopoxvirinae, and genus Orthopoxvirus. Transmission of monkey pox occurs via 

direct contact with an infected individual or surface. Additionally, transmission between 

humans can occur via the bodily fluids of an infected individual. This review article 

addresses all aspects of this disease, beginning with an introduction, history, virology, 

clinical features, and complications. It then turns to clinical differential diagnosis with 

similar diseases, epidemiology, prevalence, animal hosts, virus transmission, disease 

diagnosis, prevention and treatment, and finally, future risks. In light of the 

aforementioned considerations, this article presents a comprehensive review of the various 

facets of the disease, offering a valuable resource for researchers and policymakers in the 

domains of health and public health. The article's insights into the disease's characteristics, 

its impact on human and animal health, and its potential as a zoonotic disease underscore 

the importance of disease prevention. 
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1. Context 
Monkeypox, now designated Mpox, is an infectious viral 
disease that causes disease in humans and some animals. 
The first description of monkeypox was published in 1958, 
following the observation of the disease among monkeys 
that had been shipped from Singapore to Denmark. 
Subsequently, over the following decade, further outbreaks 
were documented in captive monkeys in the USA, the 
Netherlands, and France. The initial case of monkeypox 
infection in humans was documented in 1970 in the 
Democratic Republic of the Congo. The affected individual 
was a 9-month-old boy who was the sole member of his 
family to have not received the smallpox vaccination. Since 
the initial detection of the disease in a human case in the 
Democratic Republic of the Congo, there have been 
isolated instances of infection and outbreaks, predominantly 
confined to select countries in west and central Africa. The 
disease was named thus because it was first diagnosed in 
laboratory monkeys. However, given that the monkey was 
not the primary host of the disease, this nomenclature was 
subsequently called into question. In November 2022, the 
World Health Organization (WHO) announced its intention 
to adopt the term "Mpox" in its communications, urging 
other organizations to follow this recommendation (1). This 
disease is, in fact, a rare viral illness that initially presents 
with mild symptoms akin to those observed in chickenpox 
or influenza. The initial symptoms manifest as skin rashes 
and the appearance of pox lesions, which subsequently 
spread to the face and, in some cases, the entire body. The 
symptoms include the formation of blisters on the skin, 
which subsequently crust over, as well as a fever and the 
presence of swollen lymph nodes. The Mpox illness is 
typically mild, with the majority of infected individuals 
recuperating within a few weeks without treatment. 
Nevertheless, cases may be severe, particularly in children, 
pregnant women, or individuals with immunosuppression. 
In the wake of the alarming situation and the problems that 
have arisen with the sudden spread of the corona virus 
worldwide, attention has now turned to monkey pox, a 
virus that has caused significant concern for the WHO. The 
monkeypox virus is transmitted via direct contact with an 
infected individual or surface. Furthermore, human-to-
human transmission can occur via sexual fluids and other 
bodily fluids of the infected individual. The incubation 
period for this virus, defined as the interval between 
infection and the onset of symptoms, typically ranges from 
six to 13 days. However, it can extend from five to 21 days 
(2). The disease is caused by the monkeypox virus, a 
zoonotic virus belonging to the Poxviridae family and the 
Orthopoxvirus genus. Additionally, the variola virus, which 
causes smallpox, vaccinia, cowpox, and camelpox, is 
included in this genus.  The virus has the potential to 
disseminate from infected animals through the handling of 
infected meat or via bites or scratches. The subtypes of 
mpox virus, which will be elucidated in this article, were 
renamed in August 2022 in response to requests from 
numerous public health organizations and researchers. 

These parties asserted that the former geographical names 
were impeding efforts to contain the disease. The clade 
previously designated as Congo Basin (Central African) 
has been renamed as Clade I, while the clade previously 
identified as West African has been designated as Clade II. 
 
2. Data Aquisition 
Mpox was initially identified as a distinct illness in 1958 
among laboratory monkeys in Copenhagen, Denmark. The 
initial documented in human cases occurred in 1970, 
involving six unvaccinated children during the smallpox 
eradication efforts. The first case was that of a nine-month-
old boy in the Democratic Republic of the Congo (DRC). 
Prior to 1970, the occurrence of the virus was only 
documented in non-human hosts (2). During the five-year 
period from 1981, more than 300 cases of this disease were 
reported in this country, primarily due to contact with 
animals. The virus has been detected in Gambian pouched 
rats, dormice, and African squirrels, which are often used as 
food. A significant increase in the number of mpox cases 
has been observed in central and west Africa, particularly in 
the Congo, where 2,000 cases per year were recorded 
between 2011 and 2014 (3). Initially, this disease was 
believed to be uncommon in humans. However, there has 
been an increase in cases since the 1980s, which may be 
attributed to a reduction in immunity following the 
discontinuation of smallpox vaccination. The global 
outbreak of clade II in 2022–2023 marked the inaugural 
instance of extensive community transmission beyond the 
African continent. In July 2022, the World Health 
Organization (WHO) designated the outbreak as a Public 
Health Emergency of International Concern (PHEIC). In 
May 2023, the WHO rescinded this designation as the 
outbreak was brought under control, citing a combination 
of vaccination and public health information as the 
successful control measures. On August 14, 2024, the 
World Health Organization (WHO) declared this outbreak 
a Public Health Emergency of International Concern 
(PHEIC). In its latest statement, the WHO has indicated 
that there is a high probability of further imported cases of 
the disease being registered in Europe in the coming days 
and weeks. A novel variant of clade I mpox virus 
(designated as clade Ib) was identified in the Democratic 
Republic of the Congo during 2023. As of August 2024, 
the virus has spread to several countries in the African 
region, including those outside of the Central African 
region (Cameroon, Central African Republic (CAR), 
Democratic Republic of the Congo, Gabon, and Republic 
of the Congo). This raises concerns that the virus may have 
adapted to more sustained human transmission. 
 
2.1.Virology 
The mpox virus is a zoonotic virus belonging to the 
Poxviridae family, Chordopoxvirinae subfamily, and 
Orthopoxvirus genus. It is a linear double-stranded DNA 
virus with a genome size of 197 kilobases. It is estimated 
that mpox encodes approximately 200 proteins. This virus 
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is classified within the Poxviridae family, which has been 
identified by the World Health Organization (WHO) as a 
group of pathogens with the potential to cause epidemics or 
pandemics. The subset comprises the variola, vaccinia, and 
cowpox viruses (Figure 1). The human mpox virus is an 
oval-shaped virus with a length of 220 to 450 nm, larger 
than viruses such as HIV or SARS-CoV-2. It is brick-
shaped, enveloped, and cytoplasmic, binding to 
glycosaminoglycans to enter host cells (7). As an enveloped 
virus, it has been postulated to alternatively employ the 
classical apoptotic mimicry mechanism for entry into host 
cells (8). Recent bibliometric analyses have revealed a 
scarcity of literature pertaining to the pathogenesis, origins, 
and treatment of the human mpox virus (9). This is a matter 
of significant concern, given that the virus is classified as a 
Biosafety Level 3 (high-threat) pathogen in the EU and is 
included on the list of select agents in the United States 
(Central African clade). It has been demonstrated that 
MPXV virions (clade II) can be recovered from stainless 
steel discs after an extended period of time, including up to 
30 days when stored at 4°C (10, 11). Two principal 
categories of virus are distinguished by differences in their 
genomes, which exhibit a divergence of less than one 
percent. These are designated as clade I and clade II. Clade 
I is associated with more severe disease and higher 
mortality rates. Some outbreaks of this particular strain of 
monkey pox virus have resulted in mortality rates as high as 
10 percent among infected individuals. However, recent 
outbreaks have demonstrated lower mortality rates. Clade I 
is indigenous to Central Africa. The Mpox Clade II is the 
variant that caused the 2022 monkey pox outbreak. 
Infection with Clade II is less severe, with a survival rate 
exceeding 99.9% in infected individuals. Clade II is 
endemic to West Africa. Following the identification of a 
novel variant in April 2024, the clade I was subdivided into 
subclades designated Ia and Ib. Similarly, Clade II is 
divided into two subclades: Clade IIa and Clade IIb. It is 
estimated that Clade I is associated with a more severe 
disease course and higher mortality compared to Clade II 
(12). 
2.2.Clinical Features and Complications 
The initial indications of mpox infection include muscular 
discomfort, elevated body temperature, and sore throat, 
accompanied by headache, pruritus or pain in the affected 
area, lymphadenopathy, and fatigue. It is not obligatory for 
patients to exhibit all of the aforementioned symptoms in 
their entirety. The majority of patients exhibit symptoms 
between four and 11 days post-infection, although the 
incubation period can extend up to one day. The 2022-2023 
outbreak demonstrated that the incubation period of the 
disease can range from 21 days to four weeks. The rash is 
characterised by the presence of numerous small lesions, 
which may manifest on the palms of the hands, soles of the 
feet, mouth, face, throat and genitals. In rare instances, the 
lesions may become necrotic, necessitating debridement 
and a longer healing period. The symptoms typically persist 
for a period of two to four weeks; however, in patients with 

compromised immune systems, they may extend beyond 
this timeframe. As illustrated in Figure 2, the progression of 
lesions through several stages prior to falling off is a 
process delineated by the Center for Disease Control and 
Prevention. The progression of lesions through the various 
stages is as follows: 
• Macular stage (flat loss) 
• Papule (well-defined skin bump) 
• Vesicle (blister, usually filled with clear fluid) 
• Pustule (protrusion containing liquid and pus) 
• Dried scab (14) 
The disease is currently known to exist in two forms. The 
first, which has been in existence since 1970, is the classic 
form. The second, which has been proposed since 2022, is 
the new clinical-epidemiological form. The most significant 
distinctions between these two forms are in their respective 
locations, epidemiological characteristics, and viral types, 
as outlined in the recently proposed classification of the 
new clade 3 virus (Clade IIb). The mpox genome 
sequences of the 2022 cases, which we refer to as clade 3, 
have been determined to originate from the West African 
clade (lineage B.1) (13). omplications of monkeypox 
include secondary infections following the disease, sepsis, 
pneumonia, encephalitis, and vision loss due to corneal 
infection. The probability of developing a severe case of 
this disease is higher in individuals with a weakened 
immune system, whether due to medication, medical 
conditions, or the occurrence of diseases such as AIDS. 
Additionally, a history of eczema and children less than one 
year old are also risk factors. Infection with this agent 
during pregnancy may result in abortion or other 
complications (15). The case fatality rate (CFR) of this 
disease is estimated to be between 1% and 10%. Clade I is 
considered to be more severe than clade II. The mortality 
rate from global outbreaks in 2022 and 2023 caused by 
clade IIb was notably low, estimated at 0.16%. 
Additionally, the majority of fatalities occurred in 
individuals with compromised immune systems (16). 
2.3.Symptoms Compared To Similar Diseases 
The primary distinction between monkeypox and smallpox 
is the type of symptoms exhibited and the incidence of 
certain symptoms. One of the most distinctive 
characteristics of monkeypox is the enlargement of lymph 
nodes in various locations throughout the body, which 
typically manifests shortly after the onset of the disease. 
This swelling is the result of the body's natural immune 
response to a viral infection and may manifest in various 
locations, including the neck, armpits, and groin. In contrast 
to smallpox, which is typically associated with extensive 
and more severe cutaneous manifestations, monkeypox, 
particularly in its initial stages, is accompanied by more 
pronounced glandular symptoms, inflammation, and 
discomfort in the lymph nodes. These distinctions facilitate 
the early identification of the disease and have a substantial 
influence on the treatment and management of patients 
(17). It is therefore crucial to accurately identify these 
symptoms and differentiate them from one another in order  
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to diagnose the disease as accurately as possible and 
implement appropriate treatment measures. It is 
recommended that patients infected with monkeypox 
adhere to a rigorous symptom monitoring regimen under 
the guidance of a qualified medical professional, as this 
allows for prompt identification of potential complications 
and the implementation of necessary treatment measures. 
The distinguishing factor between monkey pox and 
chickenpox is the presence of specific symptoms that can 
facilitate the identification of the monkey pox. It is 
noteworthy that symptoms such as a runny nose and cough 
are typically absent in this disease. This distinguishes 
monkey pox from numerous other respiratory illnesses. In 
general, patients with monkey pox may present with 
symptoms such as fever, fatigue, muscle aches, and skin 
rashes, which typically manifest gradually on the body. 
These characteristics can assist medical professionals in 
diagnosing the disease, underscoring the importance of 
being aware of the specific symptoms associated with this 
infection (18). Both monkeypox and chickenpox are 
characterized by the development of cutaneous lesions; 
however, the viruses that cause these diseases are distinct. 
Both viruses can be transmitted via direct skin-to-skin 
contact or prolonged face-to-face contact. However, 
chickenpox is highly contagious and spreads more readily 
than mpox. The presence of swollen lymph nodes is more 
prevalent among individuals infected with mpox than those 
infected with chickenpox. The symptoms of chickenpox, 
including the rash, typically resolve within two weeks, 
whereas those of mpox may take two to four weeks to 
resolve. It is important to note that both monkeypox and 
plague are common infectious agents between humans and 
animals. Furthermore, both diseases can be effectively 
treated with vaccines. A further similarity between these 
two diseases is the manner of their transmission to humans, 
which occurs via respiration and contact. The etiological 
agent of monkeypox is a virus that is transmitted to humans 
through monkeys, whereas the etiological agent of plague is 
an infectious bacterial disease caused by the gram-negative 
bacterium Yersinia pestis. Additionally, the plague disease 
is primarily transmitted to humans through the body fleas of 
infected mice (19). 

 

Figure 1. mpox virus 

 

Figure 2. A visual review of Mpox stages 
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2.4.Epidemiology 
The initial identification of human cases occurred in 1970 
in Zaire (presently designated as the Democratic Republic 
of Congo, or DRC). Since that time, there has been a 
notable increase in the number of cases reported in humans, 
particularly in the Democratic Republic of Congo (DRC), 
which has documented cases on an ongoing basis. This 
increase in cases may be attributed to the cessation of 
smallpox vaccination (which provided some cross-
protection) or waning immunity, environmental factors 
(e.g., increased population density, human settlements in 
unknown animal reservoirs, deforestation), and/or genetic 
evolution of the virus. Nevertheless, there is no evidence to 
substantiate these hypotheses (20). The disease was 
previously known to be endemic to Central and Western 
Africa. The majority of cases were reported in rural areas 
(adjacent to or within tropical forests) of the Congo Basin 
and western Africa, particularly in the DRC, where a major 
outbreak occurred from 1996 to 1997. Between 2000 and  
2021, there were 95 suspected and 40 confirmed outbreaks 
in the Central African Republic, with the number of 
outbreaks increasing after 2018 (21). In 2017, Nigeria 
witnessed a resurgence of cases attributed to the clade II 
virus, marking the first instance of reported cases in 39 
years. Subsequently, five further outbreaks have occurred 
between 2017 and 2021. The most significant outbreak of 
confirmed cases in the Central African Republic occurred 
in November 2021, with 14 documented cases and four 
documented instances of interhuman transmission. The 
initial identification of a global outbreak occurred in May 
2022, and it has persisted since that time. A number of 
clusters of cases have been reported in several countries 
outside of Africa, despite the absence of direct travel links 
to endemic areas. This marked the first instance of chains of 
transmission being documented in countries lacking known 
epidemiological links to West and Central Africa. In July 
2022, the World Health Organization (WHO) designated 
the 2022 global outbreak as a Public Health Emergency of 
International Concern (PHEIC). The PHEIC was lifted in 
May 2023, as the frequency of cases had decreased 
significantly, although cases continue to be reported. The 
majority of the variants currently circulating in the outbreak 
belong to the clade IIb of the monkeypox virus (22). Since 
the beginning of 2022, there have been over 99,000 
confirmed cases of the disease reported globally from 116 
countries, with 208 deaths as of June 30, 2024. The number 
of cases reached its highest point in August 2022 and has 
since exhibited a gradual decline. The countries most 
severely affected by the pandemic include the United 
States, Brazil, Spain, France, and Colombia (23). In 
locations where transmission had previously ceased, 
sporadic case clusters have been reported. In contrast to 
previous outbreaks, cases outside of Africa have been 
predominantly observed in younger adult males, the 
majority of whom identify as gay, bisexual, or other men 
who have sex with men. There is no evidence to suggest 
that sustained transmission outside of these networks is 

occurring. The demographic most affected is males 
between the ages of 18 and 44 years (23). Additionally, 
cases have been documented in women (including pregnant 
women) and children, albeit with a lower frequency (24). In 
the United States, 2.7% of all reported cases were in 
women, including 3% in pregnant or recently pregnant 
women (as of November 2022). Transgender and gender-
diverse individuals have been subjected to a greater degree 
of impact during the course of the outbreak (25). 
Additionally, disparities based on race and ethnicity have 
been observed (26). Adults aged 50 years and above appear 
to have a similar risk of hospitalization and death compared 
to adults below the age of 50. This may be attributed to the 
fact that older adults received the smallpox vaccine as part 
of their childhood immunization schedule (27). As of June 
30, 2024, 4,232 confirmed cases and 35 confirmed deaths 
have been reported in Africa as part of the outbreak that 
began in early 2022. This represents 4% and 17% of the 
total number of global cases and deaths, respectively. The 
demographic characteristics of cases have been comparable 
to those observed in recent previous outbreaks in Africa, 
but markedly disparate from those seen in other regions. 
Specifically, 53% of cases have been identified in males 
with a median age of 17 years, and there is currently no 
available data on sexual transmission or exposure settings 
(23). It is noteworthy that the number of confirmed cases 
reported is considerably lower than the number of 
suspected cases. In Nigeria, the number of cases among 
children and women was higher than in other demographic 
groups, while the number of cases among people without 
HIV infection and gay, bisexual, or other men who have 
sex with men was lower than in countries outside of Africa. 
Furthermore, hospitalization rates were markedly elevated 
in comparison to other countries. Additionally, outbreaks 
due to the clade I virus occurred in refugee camps in the 
Republic of Sudan in 2022, with no evidence of a zoonotic 
origin (28). There has been a notable surge in the number of 
cases and fatalities in the DRC throughout 2023 and 2024, 
accompanied by an expansion of the geographic range into 
previously unimpacted regions, including neighboring 
countries such as Burundi, Kenya, Rwanda, and Uganda. 
Additionally, the clade Ib virus, a newly identified variant, 
has been documented for the first time in cases of sexual 
transmission (23). The outbreak persists, with sustained 
community transmission driven by sexual transmission. It 
remains unclear whether the currently circulating clade Ib 
variant is more transmissible or causes more severe disease 
than other clade I variants. 
2.5.Prevalence 
It is crucial to acknowledge that, regardless of geographical 
location, epidemiological context, biological sex, gender 
identity, or sexual orientation, the level of risk for 
individuals is primarily determined by personal factors such 
as exposure risk and immune health. The mpox virus was 
initially identified in monkeys in Denmark in 1958 during 
research activities. The initial case of mpox in a human 
being was reported in a nine-month-old boy in the 
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Democratic Republic of the Congo in 1970. Following the 
global eradication of smallpox in 1980 and the subsequent 
cessation of smallpox vaccinations, there was a gradual 
resurgence of mpox in central, eastern, and western Africa. 
Subsequently, isolated instances of mpox have been 
recorded in central and eastern Africa (clade I) and western 
Africa (clade II). An outbreak in the United States in 2003 
was associated with imported wild animals belonging to 
clade II. From 2005 onwards, the Democratic Republic of 
the Congo has reported thousands of cases annually. A 
study conducted between 2010 and 2019 revealed that the 
median age of MPX cases increased from four years old in 
the 1970s to 21 years old (30). In 2017, there was a 
resurgence of mpox in Nigeria, which has continued to 
disseminate among the population and through travelers to 
other regions. The data on suspected and confirmed cases 
up to 2021 can be accessed via a single link, while the data 
on laboratory-confirmed cases from 2022 to the present can 
be found in another. In May 2022, a sudden outbreak of 
mpox emerged and rapidly spread across Europe, the 
Americas, and all six WHO regions, primarily affecting 
(but not limited to) gay, bisexual, and other men who have 
sex with men, with transmission occurring mainly through 
sexual networks. In 2022, outbreaks of mpox caused by 
clade I were documented in refugee camps in the Republic 
of Sudan. Since 2022, there has been a notable increase in 
mpox cases and fatalities in the Democratic Republic of the 
Congo. This has been attributed to the emergence of a new 
variant of clade I, designated as clade Ib, which has been 
observed to spread person-to-person in certain regions. By 
mid-2024, this clade had also been identified in other 
countries. From January 2022 to August 2024, over 120 
countries reported cases of mpox, with more than 100,000 
laboratory-confirmed cases and over 220 deaths among 
confirmed cases. On two occasions, WHO Director-
General Dr. Tedros Adhanom Ghebreyesus has designated 
mpox a public health emergency of international concern 
(PHEIC). The initial declaration was made in May 2022, 
with a subsequent declaration occurring in August 2024. 
The Democratic Republic of Congo is currently 
experiencing two discrete outbreaks of the monkeypox 
virus (MPXV). One outbreak involves the spread of 
MPXV clade Ia in the Equateur region and other endemic 
areas of the country, while the other involves the 
emergence of a new clade, clade Ib, in the South and North 
Kivu provinces. In August 2024, the World Health 
Organization (WHO) conducted a global risk assessment 
for monkeypox. The findings indicate the following levels 
of risk: 
 In the eastern Democratic Republic of the Congo and 

neighboring countries, the overall risk is considered to 
be high. 

 In regions of the Democratic Republic of the Congo 
where the monkeypox virus is endemic, the risk is 
similarly assessed as high. 

 In Nigeria and other countries in West, Central, and 
East Africa where mpox is endemic, the risk is 
considered to be moderate. 

 In all other countries in Africa and worldwide, the risk 
is classified as moderate. 

As of January 1, 2022, 121 Member States from all six 
WHO regions have reported cases of mpox. As of July 31, 
2024, the World Health Organization (WHO) has 
documented a total of 102,997 laboratory-confirmed cases, 
186 probable cases, and 223 deaths (Figures 3 and 4). In 
July 2024, the number of new cases reported monthly 
increased by 8.8% compared to the previous month. The 
majority of cases in the previous month originated from the 
African Region (54.9%) and the Region of the Americas 
(24.2%). The ten countries most affected by the disease 
since January 1, 2022, are as follows: The United States has 
the highest number of cases, with 33,556 reported cases, 
followed by Brazil (11,841), Spain (8,104), the Democratic 
Republic of the Congo (4,385), France (4,283), Colombia 
(4,256), Mexico (4,132), the United Kingdom (4,018), Peru 
(3,939), and Germany (3,886). Collectively, these nations 
account for 80% of the global number of reported cases. In 
the most recent reporting period, 22 countries observed an 
increase in the number of cases. A total of 35 countries 
have reported cases over the course of the past month. In 
the preceding month, no countries reported the occurrence 
of the first case of mpox. At present, there is no evidence to 
suggest that transmission is occurring outside of these 
networks on a sustained basis. The confirmation of even a 
single case of mpox in a country is considered to be an 
outbreak. Global aggregated data are collated via direct 
submissions from Member States to the World Health 
Organization (WHO) and its associated partners, or 
alternatively, via official country sources. The 
accompanying epidemic curve illustrates the aggregated 
number of cases by month, based on the date of case 
reporting. Iran is situated in the Middle East, surrounded by 
low-income countries with significant health challenges 
that not only affect their own populations but also have 
ramifications for neighboring countries. As indicated in the 
WHO reports, there have been fewer than 10 confirmed 
cases of mpox in Iran (Figure 3). The initial confirmed case 
of mpox in Saudi Arabia was reported on July 14, 2022, in 
Riyadh. By the end of 2023, there were eight active cases of 
the disease in Saudi Arabia. In 2022, five of the six Gulf 
Cooperation Council (GCC) countries—Bahrain, Kuwait, 
Oman, Qatar, and Saudi Arabia—documented a total of 30 
cases of mpox. Notwithstanding the robust healthcare 
systems in place, these nations are susceptible to mpox due 
to a number of factors. These include the influx of travelers 
from regions experiencing outbreaks, forthcoming 
international events, and the possibility of continued 
transmission within the affected countries (31). Afghanistan 
is classified as a low-income country facing significant 
challenges, including a fragile healthcare system and a 
significant displacement crisis. These factors contribute to 
the difficulty of controlling communicable diseases and  
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Figure 3. mpox symptoms 

 

Figure 4. Total mpox cases from 1 Jan 2022 

as of 31 Jul 2024 

 

Figure 5. Total Mpox deaths from 1 Jan 2022 

as of 31 Jul 2024 
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increasing the country's vulnerability to potential outbreaks 
of mpox. In order to mitigate the impact of any future mpox 
outbreak, it is essential that both the country in question and 
international stakeholders develop a preparedness plan that 
is focused on improving healthcare access. Thus far, there 
have been no confirmed cases of mpox in Afghanistan. 
Nevertheless, the dearth of high-quality, real-time 
surveillance data precludes an accurate estimation of the 
actual health burdens in the country (32). The initial case in 
Turkey was identified at the conclusion of June 2022. It has 
been reported that the patient is 37 years old and has an 
immune system deficiency caused by the HIV virus. At 
least 63 other cases have been confirmed in Turkey before 
late 2023, which raises significant concerns about the 
potential spread of the disease. Turkey is located between 
European countries, which have been particularly affected, 
and Asian countries, where the disease has not yet emerged. 
However, according to the Iraqi Ministry of Health, there 
have not been any monkeypox cases in the country yet. 
Pakistan has confirmed a second case of mpox in the 
Khyber Pakhtunkhwa (KP) province, as of late August 
2024. The individual, who had traveled from a Gulf 
country, was transported to a medical facility in Peshawar. 
Since 2022, Pakistan has documented a total of 12 mpox 
cases, including one fatality, and at least three cases from 
the UAE, which is in close proximity to Iran. Monkey pox 
has demonstrated the potential to become a significant 
global public health concern over the past several years, 
with isolated outbreaks having been documented. On 
August 15, 2024, Sweden confirmed its first case of mpox 
clade I, a variant of the mpox disease that is well-known for 
its higher pathogenicity and transmission rate through close 
contact. This marks the inaugural identification of this 
specific strain outside of the African continent. The 
Swedish government has indicated that additional cases are 
anticipated in the region in the near future. It is anticipated 
that the ongoing epidemic will continue to spread gradually 
over the coming months. It is imperative that prompt and 
efficacious measures be taken to manage the outbreak. In 
light of past epidemics, it is imperative that resources be 
shared in a timely and efficient manner (35). 
2.6.Animal Host Range 
The mpox virus and and the disease caused by this virus 
have  been identified in a wide range of animals including 
monkeys, dormice (Graphiurus spp.), Gambian pouched 
rats (Cricetomys gambianus), anteaters, hedgehogs, prairie 
dogs, squirrels, shrews, insects and African squirrels 
(Heliosciurus, and Funisciurus). The most significant 
source  of human infection bythe mpox virus is likely to be 
the consumption of animals. The virus has been observed to 
cause a range of complications in various animal species. 
For instance, symptoms such as fever, cough, ocular 
discomfort, poor appetite, and rash have been documented 
in prairie dogs (Cynomys ludovicianus). Additionally, there 
have been instances where domestic dogs (Canis familiaris) 
have been infected with the virus and exhibited lesions and 
wounds. It is postulated that small mammals constitute a 

reservoir for the virus, particularly in areas where it is 
endemic (36). The virus is transmitted between animals via 
fecal-oral transmission or through wounds, the nose, and 
ingestion of infected meat. The available data on the disease 
in animals is insufficient, and further studies are currently 
being conducted (36, 37). 
2.7.Transmission 
Beginning in 2022, cases of mpox were reported in 
countries where the disease would not normally occur. To 
date, African authorities have confirmed 2,863 cases and 
517 deaths in 2024, most of them in Congo. Only a small 
proportion of suspected infections have been genetically 
tested to confirm the M. pox infection and its type, and 
suspected cases have already exceeded 17,000, surpassing 
last year's figures of about 15,600 cases and 537 deaths 
(38). Given the challenges associated with tracking and 
testing cases, experts hypothesize that the actual number of 
cases is likely to be significantly higher than the reported 
figures. The World Health Organization (WHO) has 
recently designated the outbreak of mpox as a public health 
emergency (39) (figure 5). The mpox virus can be 
transmitted via contact with infectious fluids.  Such fluids 
may be present on the skin or genitals, including in 
instances of touch or close contact. Additionally, the mpox 
virus may be transmitted from an infected person to another 
individual through respiratory droplets in the event of 
prolonged close contact. During the 2022–2023 global 
outbreak of the type II mpox virus, person-to-person 
transmission was almost exclusively through sexual contact 
(40). The risk of contracting this infection through items 
such as clothes or bedding is less, but in this case, 
precautions should be taken. The mpox virus is transmitted 
from person to person in the following ways: 
• Direct contact with the rash, scabs or fluids of a person 
infected with the monkey pox virus 
• Prolonged close contact (more than four hours) with the 
respiratory droplets of an infected person, as well as 
through sexual contact 
• Contact with clothing, sheets, blankets or other items that 
have been in contact with the rash or body fluids of an 
infected person 
• A pregnant person can transmit the monkey pox virus to 
the fetus 
• Touching the wound or body fluids of a sick person 
• Using or touching the patient's personal belongings 
• Eating contaminated meat 
• Being bitten by a sick animal 
• Sexual intercourse and unprotected sex 
The mpox virus can be transmitted from animals to humans 
via direct contact with infected animals, including through 
skin scratches during activities where humans are in direct 
contact with infected animals. The virus gains entry through 
mucosal surfaces (mouth, respiratory tract, and genitals) or 
broken skin. The mpox virus can be transmitted from 
animals to humans in the following ways: 
• Through bites and scratches by infected animals. 
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• Through contaminated wild animals that are cooked for 
food. 
• Products such as leather or fur made from infected 
animals. 
• Direct contact with body fluids or skin lesions of animals 
infected with mpox (41). 
The following are more susceptible to mpox and it is 
necessary for these people to pay special attention to 
prevention and health care: 
1. Face-to-face contact with mpox patients can significantly 
increase the risk of infection. These people should reduce 
the risks by observing proper social distance and using 
personal protective equipment. 
2. People who are physically or through sexual contact with 
infected skin lesions are at high risk. It is necessary for 
these people to avoid direct contact with other people's 
wounds and lesions. 
3. Contact with clothes or objects infected with the monkey 
pox virus, even if this contact is 21 days before the onset of 
symptoms, can have serious consequences. Therefore, 
people should avoid using clothes or common objects of 
sick people and if necessary, wash the clothes completely. 
4. Traveling to countries where cases of monkey pox 
infection have been reported is considered a serious risk 
factor. After returning to their country, these people should 
pay close attention to the symptoms of the disease and see a 
doctor if they see any unusual symptoms (42). 
 
3.Results 
3.1.Diagnosis 
Clinical differential diagnosis must consider other rash 
illnesses, such as chickenpox, measles, bacterial skin 
infections, scabies, Poison ivy, syphilis and medication-
associated allergies. Diagnosis can be verified by testing for 
the virus. Until now, detection of this virus has been largely 
limited to testing symptomatic patients with typical lesions. 
Studies show that the PCR test of skin lesions has the 
highest sensitivity (clinical sensitivity 91% - 100%) (7, 43, 
44). Most of the molecular diagnostic assays for mPox 
virus are based on real-time quantitative PCR (qPCR) (45, 
46). Some rapid antigen and antibody tests have been 
developed in the format of LFAs for a range of specimen 
types (serum, plasma, lesions fluid and oropharyngeal 
swab). To date, both the analytical and clinical performance 
of these assays are unclear (7). MPox virus culture should 
be performed in a high containment laboratory (PC3/BSL3) 
and vaccine is generally recommended for laboratory staff 
performing this work. mPox virus can be cultured in a 
number of human (HEK293, HeLa, A549, MRC-5), 
nonhuman primate (NHP) (Vero, Vero E6, MK2, MA104, 
RMK), and mammalian (RK13) derived cell lines. 
Extensive cytopathic effects (CPE) can be observed in as 
early as 2–3 days post inoculation (47, 48). Serological 
assessment of mpox infection can be used, for example, 
identification of self-attenuated infection, assessing 
population sero prevalence to determine asymptomatic 
infection, and assessment of population immunity. 

However, mpox serology is not extensively utilized in 
diagnostic laboratories due to lack of commercial assays. 
There are two major challenges in mpox serological 
development, limited availability of mPox virus 
antigens/inactivated viral particles and the second is 
serological cross-reactivity between Orthopoxviruses (49). 
Despite this, a number of in-house assays (e.g., 
immunofluorescence assay (IFA), enzyme-linked 
immunosorbent assay (ELISA), hemagglutination 
inhibition assay (HAI)) have been developed over the years 
to meet the demand for surveillance and to differentiate 
vaccination from natural infection. Notwithstanding the 
aforementioned limitations, a number of in-house assays 
(e.g., immunofluorescence assay (IFA), enzyme-linked 
immunosorbent assay (ELISA), hemagglutination 
inhibition assay (HAI)) have been developed over the years 
to meet the demand for surveillance and to differentiate 
vaccination from natural infection. Given that the utilization 
of TEM in the differential diagnosis of herpes and smallpox 
virus infection can be traced back to 1947, during the 
smallpox outbreak in the United States, direct examination 
of blister fluid using negative contrast TEM represents a 
suitable method for the rapid early identification of 
smallpox virus virions in clinical samples (7). 
3.2.Prevention 
The control of mpox outbreaks is primarily dependent on 
the implementation of various public health measures, 
including proper surveillance, contact tracing, rapid 
diagnosis, isolation and care of patients, and vaccination 
(50). In addition to standard precautions, the CDC has 
provided comprehensive and detailed recommendations for 
the control of this infection. Among these 
recommendations are the use of personal protective 
equipment (PPE) by healthcare workers, including gowns, 
masks, goggles, and disposable filtering respirators (such as 
N95), and the isolation of the infected person in a private 
room to prevent possible contact with others. Individuals 
residing in countries with a high prevalence of mpox should 
refrain from contact with dead or live infected mammals, 
which may serve as reservoirs for the mpox virus. 
Additionally, they should avoid consuming or coming into 
contact with wild game. In response to the 2022-2023 
outbreak, public health officials initiated public education 
campaigns with the objective of reducing the spread of the 
disease. A number of preventative measures can be 
employed to prevent the transmission of monkeypox. The 
recommended methods include the following: 
 Avoiding direct contact between humans and animals 

with animals that may carry mpox, such as monkeys 
and squirrels, etc. 

 • Avoiding contact with objects in contact with 
contaminated places with infected animals. 

 • Avoid contact with sick people with suspected and 
confirmed mpox. 

 • Proper disinfection and hand washing after contact 
with infected objects, places and animals and use of 
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personal protective equipment when dealing with 
infected people. 

 • Thorough washing and proper cooking of animal 
meat products. 

 • Isolation of infected people to prevent the spread of 
infection to other people. 

 • Use of masks and medical gloves in confirmed mpox 
cases.Proper disinfection and cleaning of infected 
places and hospital floors. 

 Increase public awareness regarding risks of infection, 
preventive measures, and possible treatment options. 

 People with an increased risk of developing infection 
such as medical staff, laboratory workers, scientists, 
response teams, healthcare workers, and captive 
animals must be subjected to pre-exposure vaccination 
to avoid infection spread. 

 Captive animals with the infection must be separated 
from other animals with proper quarantine care (51). 

Vaccination is the most effective method of preventing 
infection. However, one of the most effective methods for 
preventing this disease, as is the case with numerous other 
viral diseases, is through vaccination and the use of an 
appropriate vaccine. It is also possible that smallpox 
vaccines may offer some protection against mpox. In some 
countries, vaccination is recommended for individuals at 
risk. It should be noted that not all individuals are eligible 
for vaccination. The risk of mpox has been demonstrated to 
be reduced among individuals who have previously 
received the smallpox vaccine in Africa. A reduction in 
immunity to smallpox viruses among at-risk populations 
represents a significant contributing factor to the increased 
prevalence of human monkeypox. The decline in cross-
immunity that occurred after 1980, when mass smallpox 
vaccination was discontinued, has resulted in an increase in 
cases of monkeypox disease in humans. As of August 
2024, four vaccines are currently in use for the prevention 
of mpox, although supplies are limited. All were originally 
developed as a means of combating smallpox. 
 MVA-BN (marketed as Jynneos, Imvamune or 

Imvanex) manufactured by Bavarian Nordic. Licensed 
for use against mpox in Europe, United States and 
Canada. 

 LC16 from KMB Biologics (Japan) – licensed for use 
in Japan. 

 OrthopoxVac, licensed for use in Russia and 
manufactured by the State Research Center of 
Virology and Biotechnology in Russia. 

 ACAM2000, manufactured by Emergent Bio 
Solutions. Approved for use against mpox in the 
United States as of August 2024. 

The MVA-BN vaccine, initially developed for smallpox, 
has been approved in the United States for individuals 
deemed at elevated risk of exposure to mpox or who have 
recently been exposed to it. The United States Centers for 
Disease Control and Prevention (CDC) recommends that 
individuals engaged in the investigation of mpox outbreaks, 
those responsible for the care of infected animals or 

individuals, and those who have been exposed to infected 
individuals or animals through close or intimate contact 
should receive a vaccination. The primary challenges 
associated with mpox vaccination pertain to the 
identification of potential contacts of cases and the 
subsequent tracing of these individuals within the 
recommended timeframe (2 weeks) for post-exposure 
immunization. The restricted accessibility of the available 
vaccines represents an additional challenge, which can be 
addressed through the prioritization of vaccination for 
individuals who are at an elevated risk of the disease (50). 
The optimal time for individuals to receive the vaccine is 
prior to exposure to mpox. In the event of exposure to 
mpox, the administration of a vaccination within four days 
of the initial exposure offers the greatest probability of 
disease avoidance. It is probable that vaccination between 
four and 14 days will result in a reduction in the severity of 
the disease. Individuals at risk who are planning to travel to 
a country experiencing a significant outbreak should be 
vaccinated four to six weeks prior to departure to ensure 
optimal protection. It is worth noting that both the 
ACAM2000 and mRNA vaccines have been linked to an 
uncommon risk of myocarditis (inflammation of the heart 
muscle) and pericarditis (inflammation of the heart's lining). 
The risk is highest among young adults, particularly males 
(53). 
3.4.Treatment 
The objective of treatment for monkeypox is to manage the 
symptoms of the disease in order to prevent the 
development of complications. The majority of cases of 
mpox present with mild symptoms that resolve within a 
period of 2 to 4 weeks. At present, there is no specific 
treatment for this disease. However, antiviral drugs, such as 
tecovirimat, are employed in the treatment of severe mpox. 
The necessity to rely on supportive drugs and antiviral 
agents when treatment is required is a consequence of the 
difficulties encountered in the context of vaccination 
restrictions. Three drugs are commonly employed in the 
treatment of mpox: cidofovir, brincidofovir, and 
tecovirimat (51). To date, no completed randomized 
controlled trials have been conducted to study the efficacy 
of therapeutic agents for the treatment of mpox. 
Additionally, non-randomized controlled trials were 
identified which evaluated the safety of therapeutics for 
mpox. It was found that there were no significant risks 
associated with tecovirimat, and that there was low 
certainty evidence suggesting that brincidofovir may cause 
mild liver injury (54). Pain is a common and potentially 
severe symptom. Therefore, supportive care, such as the 
administration of analgesics or antipyretics, may be 
provided. Individuals with mild disease should remain 
isolated at home, maintain adequate hydration, adhere to a 
nutritious diet, and take measures to preserve their mental 
well-being. Those at elevated risk for the disease include 
children, pregnant women, the elderly, and those with 
immunocompromising conditions. For patients exhibiting 
severe symptoms or at high risk for complications, 
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hospitalization and close observation are advised. It is 
recommended that symptomatic treatment be employed for 
complications such as proctitis and pruritis. A trial 
conducted in the Democratic Republic of the Congo 
revealed that the antiviral drug tecovirimat did not result in 
a reduction in the duration of mpox lesions in patients with 
clade I mpox. Notwithstanding, the trial's overall mortality 
rate of 1.7% was markedly lower than the 3.6% or higher 
mortality rate observed in the Democratic Republic of the 
Congo's general mpox cases. These findings indicate that 
hospitalization and high-quality supportive care are 
associated with improved outcomes for patients with mpox. 
The trial was sponsored by the National Institutes of Health 
(NIH) and co-led by the Democratic Republic of the 
Congo's Institut National de Recherche Biomédicale (55). 
The drug was licensed in 2018 for the treatment of vaccinia 
virus infections. It serves as an alternative to antiviral 
agents. Derivatives of this approach, namely recombinant 
immunoglobulins (rVIG), are currently under investigation 
and represent a strategic passive immunotherapy (56-58). 
 
4. Conclusion 
The World Health Organization (WHO) has identified a 
public health emergency in response to the recent outbreak 
of monkeypox in several regions of the African continent. 
These concerns are particularly attributable to the 
proliferation of a novel viral strain, which researchers have 
identified as being more virulent than previous variants of 
the same virus (59). As indicated by the WHO, the threat of 
mpox is significant on a global scale and has also 
manifested in other non-African countries. The 
organization further stated that, despite the relatively high 
prevalence of the disease in a short period of time, it is 
unlikely to become a global epidemic, as has been the case 
with the Coronavirus. Additionally, the virus is transmitted 
via direct contact or contact with infected secretions, which 
limits its contagiousness and reduces the likelihood of an 
epidemic (60). The current outbreak of mpox is of greater 
concern than previous outbreaks. Given the considerable 
volume of travel to and from the African continent, the 
potential for the new strain to spread among different 
populations and reach other parts of the world is a 
significant concern. This has the potential to develop into a 
global crisis. In light of the current situation, the World 
Health Organization (WHO) has issued a recommendation 
that individuals presenting symptoms of mpox should 
refrain from direct contact with others until all lesions have 
fully healed. Furthermore, in the event of exposure to an 
infected surface or individual, it is imperative to adhere to 
the recommended protocol of handwashing with soap and 
water to minimize the risk of virus transmission (61). The 
definitive identification of the natural reservoir of the mpox 
virus has yet to be determined. It is hypothesized that small 
rodents may serve as the primary reservoir for this virus. In 
the absence of a comprehensive vaccination program, the 
incidence of mpox in humans would persist indefinitely in 
endemic regions, with the potential for the disease to spread 

to non-endemic areas. Further evidence suggests that the 
virus is evolving to become more transmissible between 
humans and to infect a wider range of host species, and that 
human-to-animal transmission may also occur. It is 
therefore possible that an epidemic state of the disease may 
occur in the future. In light of the 2024 WHO designation 
of the monkeypox virus as a "priority pathogen" with 
pandemic potential, the likelihood of an epidemic of the 
disease on a global scale cannot be discounted (62). In light 
of the ongoing Coronavirus disease (Covid-19) pandemic, 
the possibility of a subsequent outbreak of monkeypox 
cannot be discounted. It is therefore imperative that 
healthcare professionals in all countries are fully informed 
about the virus and the disease it causes, as well as the 
means of preventing infection, with vaccination being a 
particularly important method of protection. 
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