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ABSTRACT 

Monkeypox, a zoonotic disease caused by the monkeypox virus, has re-emerged as a significant public health 
concern in recent years. Despite efforts to control its spread, the disease continues to pose challenges to global 
health security.  The current challenges are multifaceted, including the lack of standardized diagnostic tools, limited 
awareness and education, inadequate healthcare infrastructure in many affected countries, and various sexual 
orientations. Therefore, we conducted a comprehensive review of existing literature on monkeypox prevention and 
treatment strategies, including vaccination, antiviral therapy, and the newcome biomarkers treatment. Our analysis 
revealed that while vaccination is effective in preventing monkeypox, its availability and accessibility remain limited 
in many parts of the world. Furthermore, antiviral therapy has been used for patients with an immune system 
deficiency and vaccine contraindications.  

In conclusion, effective prevention and treatment strategies for monkeypox require a multidisciplinary approach 
that addresses the current challenges and leverages prospects. Further research is needed to develop more effective 
therapeutic agents, diagnostic tools, and vaccines to combat this emerging disease threat. 

Abbreviations: DNA - Deoxyribonucleic acid; CDC - Centers for Disease Control and Prevention; VIGIV - vaccinia 
immune globulin intravenous; UKHSA - United Kingdom Health Security Agency; MHS - male homosexual; GBMSM - 
gay, bisexual and male homosexual; STDs - sexually transmitted diseases; HIV/AIDS - human immunodeficiency 
virus/Acquired immunodeficiency syndrome  
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1. INTRODUCTION 

It has been more than 4 years since the outbreak of the 

Coronavirus pandemic, or famously known as COVID-

19, hit the world.1 Since then, all of the health providers 

have mostly focused on the pandemic, and other diseases 

have been neglected. Hence, the result was a new 

outbreak caused by the monkeypox virus as a new threat 

to the world’s healthcare system.2,3 Monkeypox is an 

infectious disease caused by the monkeypox virus, and 

the clinical skin manifestations are comparable to 

smallpox.3,4 Monkeypox is within the Poxviridae family 

and the Orthopoxvirus genus, which includes it in a 

group of zoonotic viruses.  The Poxviridae family is big, 

enveloped, and has double-stranded DNA (see Figure 

1),5 as observed in a variety of isolated animals.6 The 

main hosts of Poxviridae are non-human primates, 

rodents, and rabbits. These hosts can sometimes spread 
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to humans, which makes human-to-human transmission 

more likely.6  

2. Historical Background 

In 1958, a case of monkeypox was reported among 

monkeys transported from Singapore to Denmark.4 

Further outbreaks in captive monkeys were documented 

in the USA, the Netherlands, and France over the next 

ten years. In 1970, the Democratic Republic of the 

Congo reported the first human case of monkeypox 

infection. The victim was a 9-month-old boy who was 

the only person in his family who had not had a smallpox 

vaccination.4,6 According to the Centers for Disease 

Control and Prevention (CDC), supportive care is 

usually enough for people with a monkeypox virus 

infection, and there are no specific medicines 

available.3,7 On the other hand, smallpox vaccinations, 

antivirals (like Tecovirimat)7, and vaccinia immune 

globulin intravenous (VIGIV) have been used to contain 

smaller outbreaks; these treatments can be obtained by 

consulting the CDC.3,7 

Over the years, monkeypox has caused several minor 

outbreaks until it emerged in 2022. On May 7, 2022, the 

first cluster of monkeypox cases hit the United Kingdom, 

specifically in London, with a patient with a recent travel 

history from Nigeria, South Africa, where monkeypox is 

labelled as an endemic disease in the country.8 The 

monkeypox cluster based on the WHO, European region, 

has positively confirmed 1112 (87%) cases out of 1285 

suspected monkeypox cases.9 As of June 8, 2022, 336 

laboratory-confirmed cases of monkeypox had been 

detected in the United Kingdom, according to a technical 

briefing released by the UK Health Security Agency 

(UKHSA).8 

The recent monkeypox outbreak has shown a new 

challenge to the world, for the reason that, besides the 

endemic area travel history of patients with monkeypox, 

the disease is actively transmitted between the MHS 

(male homosexual) practice, or described as male 

homosexual and male bisexual categories.10,11 The virus 

transmission from human to human frequently occurs 

through body fluids, such as saliva, pulmonary 

excretions, or discharge from cutaneous or mucosal 

lesions, and in feces in some areas.11,12 However, several 

studies have reported that the transmission of 

monkeypox through sexual activity is still unclear, and 

there is a need to learn more.6,12,13 

With this type of transmission, and with a variety of 

sexual orientations nowadays, this paper aims to discuss 

future prevention and treatment strategies based on the 

challenges found in various countries, as well as 

exploring plans for dealing with the monkeypox 

outbreak.  

3. Challenges in Monkeypox 
Outbreak 

The monkeypox outbreak, which usually comes up with 

only minor outbreaks, has changed its nature in 2022 

when it hit London with a patient who had arrived from 

Nigeria.8 This new outbreak brought to the human 

species some new challenges to work on. Some of the 

challenges include its way of transmission, which is 

different from COVID-19 (mainly airborne droplets).14 

The monkeypox virus can be transmitted via close 

physical touch, such as long-term face-to-face, skin-to-

skin, mouth-to-mouth, or mouth-to-skin contact (kissing, 

nursing, or intercourse).14,15 It also suggests the higher 

prevalence of monkeypox is among gays and bisexuals 

with close skin-to-skin contact, including oral, anal, and 

vaginal sex.10,11,14,16 

4. Previous and Current 
Prevention Practices 

Monkeypox virus basically comes from the same genus 

as smallpox, the Orthopoxvirus. These same virus genera 

usually would distinguish each other, based on the 

immune response of the host body.24 Since it correlates 

with the host immune response, a couple of studies show 

that an increasingly immunologically naive populace has 

been proposed as the cause of the rise in monkeypox 

incidence since smallpox immunization ended.24–27  

Smallpox was exterminated around 30 years ago; 

however, the same virus genus is still able to infect 

people.28 Therefore, smallpox vaccination is in a need to 

prevent people from getting monkeypox virus infection. 

The vaccine has been used in a previous incident, but is 

also eligible to be used as the current prevention. The 

efficacy of the vaccines works as;  

1) There are many shared immune epitopes due to 

the high degree of sequence similarity across 

Figure 1: Monkeypox virus particle 
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orthopoxviruses, particularly among 

immunologically important proteins;  

 

2)  The extensive response, as antibodies have been 

found to target at least 24 structural and membrane 

proteins, which, similar to CD4 T cells, favourably 

recognize structural proteins, while CD8 T cells 

target proteins created early in the viral lifecycle; 

nevertheless, T-cell responses also recognize 

epitopes within a wide variety of viral proteins.24,29–

32 

Besides vaccination, there are also some old-school ways 

of preventing diseases, such as monkeypox, that  

 

currently may work against it as well. These ways are 

included avoid direct contact or skin-to-skin contact with 

individuals who have a monkeypox-like rash; avoid 

using items or supplies that someone who has 

monkeypox has used; steer clear of direct contact with 

rats and primates, two wild creatures that can spread 

monkeypox; frequently clean one hands using soap or an 

alcohol-based sanitizing gel; and ensure that all meat-

Table 1: Monkeypox outbreak challenges found in different countries 

Author, 
Year 

Country Challenges 

Precious et 
al, 202317 

Olaleke et 
al, 202218 

Nigeria Some of the challenges found were including 1) The growth of population over 
few past years; 2) Decrease of immunity system due to other disease 
complications; 3) Limitation in technologies to help diagnosing; and 4) 
Requirements for experts in achieving successful surveillance results, starting 
from gathering, evaluating, interpreting, until disseminating health data to support 
effective and efficient public health action and decision-making. 

Awan et al, 
202219 

Democratic 
Republic of 
the Congo 

Challenges found, were a lack of prompt diagnosis and adequate treatment, 
which could lead to uncontrolled spread and further reduction based upon limited 
resources. The deficiency of the smallpox vaccine also plays a role as a 
challenge, whereas the vaccine has a benefit against monkeypox, which is same 
as eliminating smallpox. The same challenges are found in its neighbouring 
countries, like Cameroon and South Sudan. 

UK Health 
Security 
Agency, 
202420 

Idris & 
Adesola, 
202321 

United 
Kingdom 

The most confirmed cases in the United Kingdom were concentrated in England, 
with a total of 320 cases. Between these cases, there were one hundred and fifty-
one identified as gay, bisexual, and other men who have sex with men (GBMSM), 
or reported same sex contact. Furthermore, it is difficult to determine the amount 
of local transmission; thus, it is possible that more instances could be found or 
that other people will be infected but not exhibit any symptoms of the disease. 
Since the virus is not endemic in the UK, there would be little herd immunity. 

Kumar et al, 
202222 

United States 
of America 

The challenges in the United States of America share a commonality with the 
United Kingdom, where the monkeypox virus infects more men who have sex with 
men (MHS). These MHS are also at a higher risk of contracting other sexually 
transmitted diseases (STDs), such as HIV/AIDS. It is noteworthy that in the days 
ahead, careful observation will be needed for other comorbidities as well, such as 
monkeypox virus coinfection with other STDs, for instance, hepatitis B or C 
infection. In the United States and around the world, prospects for economic 
growth will be immediately threatened by the recent increase in monkeypox 
cases. The longer this monkeypox outbreak is not controlled, the more difficult the 
economic problems will become. Other difficulties for persons include social 
stigma and social distance. 

Nelwan et 
al, 202423 

Indonesia As a developing country, an important consideration in areas with limited 
resources and infrastructure is the possibility of coming into contact with the 
excrement of diseased animals. Furthermore, a large number of people in these 
regions choose to live close to forests where infected animals are more common 
or they sleep on the ground outside. Hunting becomes necessary in environments 
with few resources and basic needs like food, which increases the chance of 
monkeypox infection. Animal-to-animal transmission is more common than 
human-to-human transmission and frequently involves respiratory droplets, direct 
contact, and contact with lesions among infected individuals. 
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containing foods are cooked properly and evade 

consuming meat from wild animals.33–35 

5. Recent and Future 
Treatments 

Since the monkeypox virus spread in society, besides 

smallpox vaccination being used as a prevention, 

antivirals also play an important role in treating patients 

with monkeypox. Antivirals are commonly used for 

patients with vaccine contraindications, and patients 

with an immunocompromised system, who are not able 

to receive the vaccine due to its harmful reactions against 

these patients.28 

Antivirals such as tecovirimat, brincidofovir, and 

cidofovir, were tested against monkeypox viral 

infection, and the results showed that these antivirals 

have a defence mechanism against Orthopoxvirus 

species.28,36,37 Among these three antivirals, tecovirimat 

has been licensed for use by the USA Food and Drug 

Administration since July 2018, and it showed a 

remarkable result in decreasing viral replication against 

the experimental model of monkeypox.38 Humans have 

already utilized the broad-spectrum antiviral cidofovir to 

treat a variety of illnesses and viral infections besides the 

poxvirus. Treatment with cidofovir decreased the 

development of lesions and the mortality rate. 

Additionally, it reduced the production of cytokines and 

chemokines in rodents infected with monkeypox.39 

Brincidofovir, on the other hand, is a cidofovir with a 

diphosphate prodrug that inhibits the synthesis of viral 

DNA by the Orthopoxvirus DNA polymerase.40 

The pursuit of new biomarkers, creative designs, and 

delivery methods for targeted medications is propelling 

the next wave of advancements in monkeypox treatment. 

Additionally, the assessment of certain biomarkers may 

be the primary motivator for developing new 

monkeypox prediction targets.28 Various studies have 

determined that certain biomarkers, show significant 

associations with the smallpox virus and could serve as 

potential targets for monkeypox, as both share similar 

pathogenesis in humans (Box 1). 

6. CONCLUSION 

The monkeypox virus is the cause of this infectious 

disease, which has a similar clinical skin presentation to 

smallpox. Among the difficulties identified were 

population expansion, immune system deterioration, a 

lack of diagnostic tools, sexual orientation diversity, and 

a lack of infrastructure and food supplies. Monkeypox 

prevention essentially involves the same fundamental 

practices as other infectious diseases, including 

vaccination. However, antivirals are used to limit viral 

replication and the production of cytokines and 

chemokines in rodents infected with monkeypox, as   

Box 1: Biomarkers with potential targets for 

monkeypox pathogenesis in humans 

▪ Deoxythymidylate kinase,41  

▪ Actin beta,42  

▪ Calpastatin,43  

▪ SH3 domain binding protein 4,44  

▪ T cell receptor beta variable 20/OR9-2,45  

▪ Cyclin-dependent kinase 5 regulatory subunits 

1,  

▪ Cell division cycle associated 5,  

▪ Interleukin 12A,  

▪ Ficolin 2,  

▪ GTP cyclohydrolase I feedback regulator, 

▪ Uroplakin 3B,  

▪ Annexin A1,  

▪ MNAT1 component of CDK activating kinase,46  

▪ signal transducer and activator of transcription 

3,47  

▪ Retinoid X receptor alpha,48  

▪ Interferon gamma,49  

▪ Ubiquitin specific peptidase 9 X-linked,50 

▪ Interleukin 15,51  

▪ Membrane-associated ring-CH-type finger 1,52 

▪ Tumor necrosis factor,53  

▪ WASP actin nucleation promoting factor,54 

▪ Makorin ring finger protein 3,55  

▪ Tyrosinase,56 and  

▪ Major histocompatibility complex class I A,56  

 

some individuals are unsuitable for vaccinations. The 

search for biomarkers is the main driving force behind 

the creation of novel monkeypox prediction targets for 

future therapy. 
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