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ABSTRACT 

Over the years, the nations of the world have been plagued with several infectious diseases outbreak. With the continuous 
rise in the number of emerging and re-emerging infectious diseases such as monkeypox, it is high time we drew lessons and 
insights from past outbreaks to guide and effectively prepare for possible future outbreaks. Monkeypox, popularly known 
as the most important orthopoxvirus infection, is a viral zoonotic disease prevalent in Central and West Africa. There are 2 
known genetic clades of the monkeypox virus reported so far, the Western African and the Central African clades. The human 
monkeypox though originated from Africa has grown to be a global concern with cases reported in the United States, United 
Kingdom, Israel, and Singapore. It is distinctively characterized by lymphadenopathy and systemic rash symptoms. 
Monkeypox has a low fatality rate (0-11%) with the highest rates occurring in children and young persons who were not part 
of the smallpox vaccinated population. Report suggests that consumption of bush meats could be a potential risk factor in 
the transmission of the infection or caring for an infected patient. Several factors have been responsible for the weak 
surveillance system of monkeypox including the current COVID-19 pandemic that has put more pressure on the fragile 
healthcare systems and infrastructures of most countries. This paper aims to guide global health policymakers on the 
impending danger of neglecting this disease. The discourse is concluded with the recommendation of strategies to 
effectively strengthen the disease surveillance system in combating this public health threat. 
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INTRODUCTION 

Monkeypox is a viral disease of public health importance 
caused by monkeypox virus, a member of orthopoxvirus 
genus of the family of Poxviridae. It was first isolated in 
Denmark from vesico-pustular lesions of infected 
cynomolgus monkeys in 1958 [1]. The monkeys were 
imported from Singapore. According to the World Health 
Organization, it is the most important orthopoxvirus 
infection in humans. It is a viral zoonotic disease that is most 

prevalent in Central and West Africa. The orthopoxvirus 
genus also comprises three other species that are 
pathogenic to humans; they are variola virus, cowpox virus 
and vaccinia virus [2]. Monkeypox is a closely related disease 
to smallpox but with a striking distinguishing feature of an 
early lymphadenopathy. In the western hemisphere, human 
monkeypox was first isolated in 2003 and has recently 
experienced an upsurge in the African clime where it is 
predominantly found since 1970 [3]. This can be associated 
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with the increasing interaction between humans and carrier 
animals of the monkeypox virus. Other factors have proven 
to be responsible for this such as ecosystem degradation 
and increased human-to-human rate of transmission [3]. 

The response to the COVID-19 pandemic has taught 
countries invaluable lessons about the possible effects of 
future disease outbreaks that could cause such havoc on 
lives and livelihoods. In the light of the current pandemic 
that has put more pressure on the fragile healthcare systems 
of most countries, there is a need to look at strategies that 
can help to strengthen the monkeypox disease surveillance 
system. It is therefore imperative to put structures in place in 
preparedness for a possible future outbreak of monkeypox. 
This paper discusses the available data on monkeypox, 
addresses the challenges of the disease surveillance system 
hindering the eradication of this public health threat and 
finally proffers recommendations to policymakers. 

REVIEW 

Epidemiology 

Monkeypox has experienced an increased incidence in the 
last two decades since its first human case discovery in 1970 
with high prevalence reported in Nigeria, DRC, Liberia, 
Cameroon, Gabon, Sudan, Sierra Leone, Republic of the 
Congo and the Central African Republic [4-9]. In recent years, 
the sudden incidence in countries like the United States, 
United Kingdom, Singapore, and Israel have been reportedly 
linked with the African origin of the disease [10-13]. 

There are 2 known genetic clades of monkeypox virus 
reported so far, the Western African and the Central African 
clades. The Central African clade has a higher case fatality 
rate (11%) than the Western African clade(<1%) with an 
additional human-to-human transmission seen in the 
Central African clade [14]. The West African clade isolates 
have been reported in Nigeria, Liberia, Sierra Leone, Ivory 
Coast and USA while the Central African clade isolates 
originate from the Republic of Congo, Cameroon, Gabon, 
Sudan and the DRC [14-17]. 

According to the World Health Organization, it is commonly 
found in young persons under the age of 40 or 50 years 
(varies with country) due to cessation of smallpox 
vaccination following the eradication of the disease in 1980. 
Report reveals that most monkeypox cases occur in 
population under the age of 40 with a median age of 31 
years [18]. Asides from the age distribution, the gender 
distribution of the disease has also been studied. In Nigeria 
as a case study, monkeypox cases have been recorded in 26 
states out of the 36 states of the country (the Federal Capital 

Territory inclusive), an increase to the 11 states initially 
reported in 2017 [19-21]. This report confirms that the male 
to female ratio is 3:1, suggesting a higher prevalence in the 
male gender [19]. The male gender is more affected than the 
female as shown in Table 1. 

The largest reservoirs of the virus are rodents, squirrels and 
giant pouched rats which serve as a source of nutrition in 
some parts of the world [18]. The disease is primarily 
transmitted by direct contact with infected reservoir 
animals. Monkeypox has a low fatality rate (0-11%) which 
makes it less severe than smallpox (30-50%). The highest 
rates occur in children and young persons who were not part 
of the smallpox vaccinated population. 

In 2003, monkeypox cases were reported from six states 
during the United States outbreak [22]. The infection was 
found to have been transmitted by pet prairie dogs 
suggested to have contracted the virus from small mammals 
shipped into the US from Ghana [23]. These infected 
mammals were kept near prairie dogs that were later sold as 
pets.  

In September 2018, human monkeypox experienced 
another international spread when two travelling Nigerians 
were diagnosed of the infection in the United Kingdom [10]. 
A third case was later reported in a healthcare worker who 
contracted the disease from one of the first two. This is the 
major evidence available for the human-to-human 
transmission present in monkeypox. 

In October 2018, Israel reported an imported case of 
monkeypox from her resident who arrived from Nigeria [12]. 
A similar case was recorded in 2019 when a Nigerian 
travelled to Singapore. This explains the role travelers play 
in the spread of infectious diseases epidemics in new 
regions globally. 

Table 1. Comparison of sex distribution and clinical features 
observed in persons with monkeypox between two countries (n for 
Nigeria=122; n for United States=30) [20,22] 

CHARACTERISTIC 
NIGERIA 

(%) 
UNITED 

STATES (%) 
SEX Female 31 40 

 Male 69 60 

CLINICAL 
FEATURES 

Rash 100 83 

 Fever 88 73 
 Lymphadenopathy 69 47 

 Sore throats 58 33 
 Headache 79 33 
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Aetiology 

Monkeypox is caused by Monkeypox virus (MPXV), a 
member of the orthopoxvirus group of viruses. It is a double-
stranded DNA virus. Research suggests the evolutionary 
nature of the monkeypox virus [24]. 

The incidence of human infection of monkeypox is hinged 
on certain risk factors. The most important factor is the 
discontinuation of smallpox vaccination campaign which 
has resulted in waning cross-protective immunity [18]. This 
has made the younger age group the most susceptible to 
the infection. Another central factor attributed to the 
increasing incidence is the increased close interaction 
between humans and the reservoir hosts of the virus [18]. 
This is a challenge because monkeypox virus can infect a 
wide range of small mammals (reservoir hosts) such as 
Sciurid, Glirid and Nesomyid rodents (Cynomys sp., 
Funisciurussp., Graphiurus sp., Cricetomys sp.), marsupials 
(Monodelphisdomestica, Delphiusmarsupialis), and primates 
(Callithrixjacchus, Homo sapiens) [25]. It has also been 
suggested that consumption of bush meats could be a 
potential risk factor. Other factors include male gender, civil 
wars, refugee displacement, farming, deforestation, climate 
change, demographic changes and population movement 
[18,19]. 

Another study suggested common factors responsible for 
the re-emergence of human monkeypox as climate change, 
rain forest exploitation, waning herd immunity, 
transboundary migration and geopolitical conflicts in 
disease regions [26]. Other indirect causes of rise in 
prevalence and incidence of monkeypox especially in 
northern Nigeria includes poverty, ignorance, harmful 
traditional practices etc. [27-29]. 

Symptoms 

The incubation period of monkeypox virus varies from 5 to 
21 days. The following are common symptoms experienced 
in individuals infected with monkeypox [30-32]: (1) Fever (2) 
Rash (3) Sore throat (4) Lymphadenopathy (5) Secondary 
bacterial infections, (6) Respiratory distress, (7) 
Bronchopneumonia, (8) Gastrointestinal involvement, (9) 
Dehydration, (10) Sepsis, (11) Encephalitis, and (12) Corneal 
infection with ensuing loss of vision. 

Data taken from confirmed monkeypox cases in Nigeria and 
the United States suggests similarities in the prominent 
clinical features in each region (Table 1). The most 
prominent feature commonly observed is rash (100% and 
83%) while the least prominent is sore throat (58% and 33%). 

Percentages were calculated individually for each 
characteristic based on the number of patients with 
available data. 

Diagnosis 

Samples are best taken from the skin lesions such as 
pustules, vesicles and dry crusts after which they are stored 
in a dry, sterile tube and kept cold. Skin biopsy is a good 
alternative for sample collection. Arriving at a definitive 
diagnosis proves quite challenging in the presence of 
differentials with common symptom of systemic rash illness 
as seen in measles, bacterial skin infections, scabies, syphilis 
and medication-associated allergies [24]. The common 
differentials of monkeypox are orthopoxviruses which 
include smallpox and chicken pox. A recent study reveals the 
detection of monkeypox virus in pustular swab through 
transmission electron microscopy and Polymerase Chain 
Reaction (PCR) and confirmatory diagnosis by Enzyme-
Linked Immunosorbent Assay (ELISA), tissue culture and 
immunofluorescence assay [25]. 

Virus Characterization 

Monkeypox virus differs from other orthopoxvirus species 
by the presence of a characteristic pock formation when the 
virus is inoculated in embryonated hen eggs. Evidence 
shows that further genomic analyzes aid characterization of 
the virus isolates and help in categorizing different strains of 
the monkeypox [24]. 

Population Sero-surveys and Associated Methods 

Over the years, serological testing has proven effective in 
identification of monkeypox infection [24]. Moreover, there 
has been a recent introduction of an anti-orthopoxvirus IgM 
capture assay invented by the CDC to aid disease incidence 
capturing [33]. The use of monkeypox-specific serologic 
assay, the Radioimmunoassay Absorption (RIAA) test is also 
highly recommended. 

Management 

Over the years, there has been no proven treatment 
available for the treatment of monkeypox infection. 
However, smallpox vaccine, cidofovir, ST-246, and vaccinia 
immune globulin (VIG) have been recommended in the 
management of monkeypox outbreaks. The smallpox 
vaccination is best administered within two weeks of 
exposure to monkeypox. Scientific data reveals that 
smallpox vaccination confers 85% protection from the 
disease [34]. The major challenge with the smallpox 
vaccination is the contraindication in population with high 
prevalence of HIV infection due to complication risks. 
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With no approved anti-viral drug, human monkeypox cases 
are best managed through symptomatic and supportive 
therapy [9]. Different anti-viral agents are being developed 
which may prove useful in mitigating the disease spread. 
Though not yet available to the public, a new vaccinia-based 
vaccine was produced in 2019 for the prevention of 
monkeypox. There is an ongoing study to validate the 
effectiveness and safety of the Modified Vaccinia Ankara 
(MVA) vaccine in human cases as it is believed to confer 
immunity against all orthopoxviruses [35-37]. 

Challenges of Monkeypox Disease Surveillance System 

It is a known fact that disease surveillance and reporting 
system is crucial in addressing infectious diseases outbreaks 
globally. Over the years, there have been several challenges 
associated with global surveillance data for monkeypox. The 
common challenges faced include: 

• Underreporting due to inadequate access to healthcare 
facilities in developing countries 

• Asymptomatic cases of monkeypox that go 
undiagnosed 

• Poor infectious diseases laboratory support in endemic 
countries 

• Most developing countries where the disease is endemic 
have a good number of unskilled staff and poor welfare 
of their healthcare workers 

• Countries’ unwillingness to give full reports due to the 
economic and political consequences of such. These 
consequences range from loss of tourism to possible 
travel restrictions on affected countries. 

• Lack of global coordination, collaboration and solidarity 
towards achieving global health equity. 

Moreover, it is no longer news that the ongoing COVID-19 
outbreak has put much pressure on the existing fragile 
healthcare surveillance systems and infrastructures of 
countries where monkeypox is endemic. This disruption of 
access to healthcare might be an indicator that another 
infectious disease outbreak is on the loose. A recent report 
suggested a high risk of further spread of the disease in the 
DRC due to the current COVID-19 pandemic [38]. This 
undermines the need to critically examine the limitations 
currently faced in addressing monkeypox infection, 
especially in the low-and-middle-income countries (LMICs). 

Recommendations 

Currently, there are few laboratories equipped with facilities 
to confirm monkeypox infection in its prevalent regions. This 
issue of poor diagnostic facilities needs to be addressed to 
enhance early detection against outbreaks. There is also 
uncertainty on the natural history of the monkeypox virus. 
This demands extensive studies to discover the reservoirs of 
the virus and its transmission cycle. Evidence suggests that 
implementation of wildlife trade ban could help to curb the 
migration across regions. Other strategies that help 
elimination of other prior infectious diseases can be 
adopted. Furthermore, more epidemiological studies 
should be conducted to study the prevalence, incidence, 
morbidity and mortality of monkeypox virus across years in 
Africa [39]. Low-and-middle-income countries should also 
pioneer and invest in research to detect possible new viral 
strains of the disease. 

There is a knowledge deficit in the transmission pattern of 
the disease and associated risks. Adequate funding should 
be made available for monkeypox research to better 
understand the zoonotic hosts, reservoirs and vectors of the 
monkeypox virus [40]. An empirical review on the natural 
history of the disease will prepare us to respond effectively 
in cases of future outbreaks. To effectively combat this 
neglected disease, there is a need to adopt the ‘One Health’ 
approach by involving every relevant sector [41]. 

CONCLUSION 

Monkeypox is a viral zoonotic disease that is predominantly 
found in Central and West Africa. It has a clinical 
presentation similar to smallpox which was declared 
eradicated in 1980. Research reveals the evolutionary nature 
of the monkeypox virus, the known causative agent of 
monkeypox. The experience from the ongoing COVID-19 
pandemic has shown the world the need to be well 
prepared against possible future outbreaks/pandemics. 
Hence, this is the right time to start building structures to 
strengthen disease surveillance and reporting system as it is 
crucial in addressing infectious disease outbreaks globally. 
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