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The orthopoxvirus, which causes monkeypox, is a pathogenic viral infection that has 

become a major global health concern. Monkeypox has lower death and transmission 

rates than smallpox, despite similarities between them. The 2022 global outbreak 

highlighted the virus's ability to impact an extensive spectrum of populations, owing to 

its new strain and its spreading. The epidemiological dynamics, clinical symptoms, 

diagnostic methods, and preventative measures for monkeypox are examined in this 

article. Significant results include the introduction of a novel strain of monkeypox, 

which mostly spreads from male to male, and the effectiveness of smallpox vaccinations 

in averting illness. The study further emphasizes the value of antiviral medications such 

as bicidofovir and tecovirimat in the treatment of monkeypox infections. A 

comprehensive approach including timely vaccination campaigns, better diagnostic 

methods, more surveillance, and the creation of revolutionary antiviral medications is 

required to effectively combat monkeypox. In order to contain the spread of this newly 

discovered infectious disease and avoid further outbreaks, coordination and awareness 

on a global scale are essential. Double-check Gemini's responses as it may disclose false 

information, including personal information. Gemini Apps and privacy functions as a 

new window. 
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INTRODUCTION 

The virus linked to monkeypox, which causes the 

zoonotic viral infection known as monkeypox, has 

become a major threat to global health. It is 

comparable to smallpox in that it causes a similar 
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rash, but it is less successful in spreading from 

person to person and has lower case fatality rates. 

In the past, isolated epidemics mostly affected 

rural communities in West and Central Africa. 

However, a rebound of smallpox instances 

resulted from the vaccination's termination in the 

middle of the twentieth century [1, 2]. An 

important turning point came in 2022 when a 

global monkeypox outbreak surfaced, marked by 

population growth in nations outside of an 

endemic region. This unusual outbreak, which 

involved a new strain of the monkeypox virus, 

spread quickly, with over 78,000 cases 

documented globally by November of that year. 

The outbreak highlighted the virus's ability to 

spread quickly and its potential to affect a broad 

spectrum of populations. A rash that sometimes 

resembles pox is one of the most common clinical 

signs of monkeypox [3, 4]. Along with flu-like 

symptoms like a high body temperature, headache, 

muscle pain, and weariness. Although 

vaccinations have not been widely available, they 

can offer protection even though help is the 

mainstay of treatment. Containment tactics that 

work depend on public health interventions such 

as education, isolation, and contact tracing [5,6].  

The global outbreak of monkeypox in 2022 

highlighted the need for improved diagnostic 

tools, tracking systems, and treatment options to 

combat this newly emergent infectious disease. 

This global epidemic also made clear how crucial 

international cooperation and readiness are to 

halting the spread of viruses and bacteria over the 

world [7, 8]. 

 
Fig. 1.  Monkey-pox virus 

Evolutionary Dynamics of Monkeypox 

The orthopoxvirus that causes monkeypox is 

identified by its large genome (~200 kilobase 

pairs), double-stranded DNA, and synthesis of 

over 190 proteins. Its 200–250 nm brick-like 

virion structure is similar to that of the vaccine and 

smallpox viruses. In the past, two separate clades 

with differing toxicity profiles and geography 

distributions have been found in Africa [9, 10]. 

Clade 1, which is found in the Congo Basin and 

central Africa, has a higher case-fatality rate of 1–

12%. Clade 2, on the other hand, is less virulent 

and is limited to West Africa. Its case-fatality rate 

is less than 0.1%. Within haplogroup 2b, a novel 

branch, B.1, has been found through recent 

research and linked to the global epidemic of 2022 

[11, 12]. However, this lineage is showing a 

mutation rate that is far greater than earlier 

estimates. Most likely as a result of more human-

to-human transfer. Research on how these 

variations in DNA effect the virus's virulence, 

tolerance to human hosts, and transmissibility 

remains essential [13, 14]. 

Epidemiological Characteristics and Public 

Health Implications" 

A significant global comeback of monkeypox, an 

infectious viral disease native to Central and West 

Africa, was observed in 2022. The current 

situation was different from earlier periods in that 

it had been defined by a sharp rise in cases 

globally.  In 2003, the first events of monkeypox 

outside of Africa were related to contact with tired 

prairie dogs kept as animals in the United States. 

Later, isolated cases surfaced in a number of 

nations, primarily among Nigerian travelers 

returning home [15, 16]. But the 2022 

growing saw a significant rise in cases, with over 

16,000 cases reported in 75 countries in a short 

amount of time. The greatest number of deaths 

happened on Africa, despite the region reporting 

fewer cases [17]. A multicountry study that studied 

528 cases of monkeypox infections found that a 
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majority of those impacted were men, particularly 

gay or bisexual men who were HIV positive. With 

the virus DNA found in the seminal fluid from 

multiple individuals, sexual transmission proved 

to be the main mechanism of transmission. Even 

though HIV is highly prevalent among those who 

are afflicted, this particular study failed to report 

any deaths [18,19].  In 2022, there were also a few 

occasions of monkeypox in India, mainly affecting 

men who had previously traveled abroad. 

Concerns about domestic infection were brought 

up, meanwhile, by the appearance of a case 

without a travel history. Many factors played a role 

in the worldwide spread of monkeypox. A 

favorable environment for the virus to spread was 

produced by the virus's changing biological 

makeup, climate change, and decreased immunity 

as a result of smallpox vaccine elimination. High-

risk sexual activities and a surge in foreign travel 

also contributed to the virus's spread. [20] The 

global importance of monkeypox and the urgent 

need for coordinated action led to the World 

Health Organization (WHO) labeling it as a public 

health emergency of international significance. 

Ongoing tracking, inquiry, and public health 

activities are required to lessen the outbreak's 

effects and stop it from growing.[21] 

Mechanism of transmission and pathogenesis 

The virus develops in a number of cell types after 

infection, including skin cells, fibroblasts The viral 

orthopoxvirus that causes monkeypox may 

circulate via the skin and the respiratory among 

and cells called endothelial cells (the skin route) 

and respiratory route epithelial cells in the airways 

[22]. The virus is further delivered to the lymph 

system by cells that present antigen, where it 

grows even more and causes a rise in The virus 

then spreads to the skin, liver, and spleen, among 

other organs, giving rise to the typical clinical 

physical appearance [23]. 

 
Fig. 2. Mechanism of transmission of Monkey-pox 

virus 

Monkeypox is transmitted from animal to human 

via the skin or the respiratory system. Given the 

paucity of data, skin inoculation is typically linked 

to regional illness, as the vaccinia virus vaccine 

demonstrates [24]. While the monkeypox virus 

primarily affects the skin, it can also involve other 

systems, including the digestive, genitourinary, 

and respiratory tracts. However, historical 

outbreaks have indicated that respiratory 

transmission often leads to more widespread 

symptoms. The skin lesions associated with 

monkeypox exhibit specific clinical characteristics 

[25]. In Both humoral in nature and cellular factors 

are involved in the immune response to 

monkeypox. IgG and IgM antibodies are produced 

by the humoral response in response to various 

viral objectives resulting in the development of 

long-term memory B cells that offer defense 

against additional exposure [26]. The growth of 

activated CD4+ and CD8+ lymphocytes called T 

lymphocytes, which are necessary for destroying 

infected cells, is a component of the cellular 

response. As demonstrated by the vaccinia virus, 

memory T cells can survive for decades [28]. 

While CD8+ T cells eliminate infected phages, 

CD4+ T cells help B cells produce antibodies. If 

their CD4+ count is higher than 350, people with 

HIV can develop a T-cell response related to the 

viral infection [29]. It's yet unknown how those 

with low CD4+ levels will react, though. Studies 
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on primates other than humans have shown that B-

cell responses are essential for protecting against 

monkeypox, whereas CD4+ or CD8+ T cell 

inhibition has just a small impact [30]. 

Clinical Manifestations, Risk Factors, and 

Complications 

A pathogenic orthopoxvirus infection known as 

monkeypox is currently an international health 

problem. Though usually self-limiting and in some 

people it might cause serious problems. The main 

clinical features, risk factors, and possible effects 

of a monkeypox infection are provided in this 

article [31]. Monkeypox takes five to twenty-one 

days to develop, with a median of six to thirteen 

days. All age groups are dependent, however with 

time, the median age of those impacted has 

increased. In comparison with females, males are 

more frequently impacted. Similar to smallpox, 

monkeypox is characterized by a precursor phase 

followed by a rash in its clinical physical 

appearance [32, 33].  Patients may have fever, 

headache, weakness, discomfort, and 

lymphadenopathy as during the phase known as 

prodromal. The rash is frequently variegated and 

severe, and it usually emerges a few days after the 

first onset of symptoms [34]. It develops in 

multiple stages, including pustules as vesicles, 

papules, and macules. The cheeks, palms, soles, 

oral mucous membranes, genitalia, and ocular are 

among the common sites of exposure. A person 

may be more susceptible to a severe case of 

monkeypox if they are younger, have underlying 

immune system problems, or have never received 

a smallpox vaccination [35, 36]. Significant 

complications include corneal involvement, 

sepsis, dementia, pneumonia and resulting 

infections. Several factors, including the 

monkeypox clade, host characteristics, 

vaccination status, and availability to care, 

increase the case fatality rate [37]. Embryonic 

infection brought on by vertical transmission of 

monkeypox can result in malformations and even 

fetal death. Compared to clades 2 and 3, clade 1 of 

the virus is linked to a higher risk of severe 

consequences. In summary, monkeypox is a 

potentially harmful disease that needs to be 

identified and treated quickly. Effective 

prevention and control addresses require an 

understanding of the clinical features, risk factors, 

and possible implications [38, 39]. 

Diagnostic Challenges and Techniques 

Because monkeypox shares clinical features with 

other viruses such as pox including chickenpox 

and smallpox, diagnosing it offers special 

difficulties. Though the clinical picture may offer 

first signals, test confirmation is necessary for a 

definitive diagnosis and successful public health 

program [40, 41]. Electron microscopy is able to 

distinguish between ortho pox viruses and monkey 

pox viruses, but not between orf and bovine 

stomatitis. PCR, ELISA, and viral isolation are 

more accurate techniques. Although 

histopathology cannot identify a virus by species, 

it can aid in separating between herpes and 

poxviruses [42, 43]. For the diagnosis of 

monkeypox, PCR methods—especially real-time 

PCR assays that target panortho pox virus or 

MPXV-specific sequences—are regarded as the 

gold standard. Recent years have seen a 

development in the availability of quick diagnostic 

techniques, which helps with early disease 

detection and management [44, 45]. 

Efficacy and Safety Profiles of Smallpox 

Vaccines for Monkeypox Prevention 

Vaccines versus smallpox have shown promise in 

providing immunity to infections from 

monkeypox. According to previous research, 

receiving smallpox vaccinations prior to getting 

monkeypox can either significantly decrease the 

chance of developing the disease or lessen the 

severity of its clinical symptoms [46, 47]. There 

are now three smallpox vaccines available in the 

US: APSV, ACAM2000®, and JYNNEOSTM 

(MVA-BN). The FDA has approved 



Arnab Roy, Int. J. of Pharm. Sci., 2024, Vol 2, Issue 12, 2547-2558 |Review 

                 

              INTERNATIONAL JOURNAL OF PHARMACEUTICAL SCIENCES                                                                               2551 | P a g e  

JYNNEOSTM and ACAM2000® for the 

prevention of smallpox and monkeypox [48, 49]. 

Although both vaccines promote protection, their 

qualities are different. ACAM2000® is a 

replication-competent vaccinia virus, whereas 

JYNNEOSTM is a modified, non-replicating 

Ankara virus. Various safety profiles are the result 

of this difference [50, 51]. An increased chance of 

accidental vaccination, erythema vaccinatum, 

progressive vaccinia, myopericarditis, and post-

vaccine encephalitis is linked to ACAM2000®. 

On the other hand, because JYNNEOSTM is non-

replicating, it does not present these hazards [52, 

53]. Another smallpox vaccine, APSV, may be 

administered with an Emergency Use 

Authorization, or EUA, or an investigational new 

drug (IND). Its usefulness against monkeypox, 

however, is still unknown [54, 55]. Pre-exposure 

prophylactics is suggested for people who may be 

infected with orthopoxviruses at work. In order to 

offer protection prior to potential exposure, 

vaccination is required. Post-exposure prophylaxis 

(PEP) is advised for those who have been exposed 

to monkeypox, especially for high-degree 

exposure [56, 57]. Still, the choice to provide PEP 

for exposures of a middle level should be taken 

separately, taking into account the unique set of 

circumstances. It important to remember that 

proactive measures for smallpox and monkeypox 

may change in the future. Getting the most recent 

advice on these issues requires speaking with 

public health officials or medical experts.

 

Table No. 1. Overview of Smallpox Vaccines and Their Impact on Monkeypox Immunity 

Aspect Details Implications 

Vaccines 

Available 

1. APSV (EUA/IND)  

2. ACAM2000® (FDA 

approved)  

3. JYNNEOSTM 

(MVA-BN, FDA 

approved) 

Vaccines provide 

immunity against 

smallpox and 

potentially 

monkeypox. 

Impact on 

Monkeypox 

Smallpox vaccination 

significantly decreases 

the chance of developing 

monkeypox or lessens the 

severity of symptoms. 

Vaccination is a 

critical strategy for 

reducing 

monkeypox 

incidence and 

severity. 

Vaccine Types 

- ACAM2000®: 

Replication-competent 

vaccinia virus  

- JYNNEOSTM: 

Modified, non-replicating 

Ankara virus 

Different 

mechanisms of 

action lead to 

varied safety 

profiles. 

Safety Profiles 

- ACAM2000®: Risks 

include accidental 

vaccination, erythema 

vaccinatum, progressive 

vaccinia, myopericarditis, 

post-vaccine encephalitis.  

- JYNNEOSTM: Lower 

risk profile due to non-

replicating nature. 

JYNNEOSTM is 

safer for those at 

risk of 

complications 

from vaccination. 

APSV 

Information 

May be administered 

under Emergency Use 

Further research 

needed to establish 
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Authorization (EUA) or 

as an investigational new 

drug (IND). Effectiveness 

against monkeypox is 

currently unknown. 

its role in 

monkeypox 

prevention. 

Prophylactic 

Recommendations 

- Pre-exposure 

prophylaxis: 

Recommended for 

individuals at risk of 

orthopoxvirus exposure.  

- Post-exposure 

prophylaxis (PEP): 

Advised for high-degree 

exposure. 

Early vaccination 

is essential for 

effective 

protection against 

infections. 

Future 

Considerations 

Guidelines for smallpox 

and monkeypox 

vaccination may change 

over time. Ongoing 

consultation with public 

health officials is 

necessary for current 

recommendations. 

Staying informed 

is critical for 

effective disease 

prevention 

strategies. 

Smallpox Vaccines as a Defence against 

Monkeypox 

Vaccines have been used for a long time to fight 

off infectious diseases, as proven by their 

effectiveness in eradicating smallpox. Today, they 

continue to be an essential instrument in 

combating new viral dangers, like the recent 

monkeypox surge. A number of vaccines, such as 

ACAM2000, JYNNEOSTM, and one created by 

Aventis, have demonstrated successful defense 

against monkeypox. These vaccines provide an 

important defense against the transmission of 

monkeypox and reducing its effects on public 

health [59, 60]. The non-replicating vaccine 

JYNNEOSTM is especially notable because it has 

been approved for both smallpox and monkeypox. 

Research has indicated that providing smallpox 

vaccines containing the vaccinia virus may 

successfully avoid monkeypox by 85%. Although 

IMVANEX has been approved in Europe for 

smallpox, the UK has used it safely off-label to 

treat cases of monkeypox [61, 62]. During the 

current global epidemic, ACAM2000, a well-

known smallpox vaccine, has been frequently used 

as a vaccination against smallpox and, especially, 

has been advised for non-variola orthopoxviral 

diseases, such as monkeypox [63, 64]. The 

neutralizing antibodies are the basic part of cross-

protection against monkeypox and are essential in 

preventing the virus from replicating. A decrease 

in population immunity to orthopoxviruses as a 

result of the regular smallpox vaccination program 

stopping has made conditions conducive for the 

emergence of monkeypox [65, 66]. In addition to 

vaccine-based methods, antiviral drugs have been 

created to address monkeypox. a virus called has a 

broad antiviral spectrum that includes infections 

caused by herpes, the virus known as and 

orthopoxvirus. It was first regulated for treating 

chlamydia eye disorders [67,68]. Since it was first 

licensed to treat smallpox, bicidofovir has also 

been used to treat adenovirus, orthopoxvirus, and 

viral. Tecovirimat is an additional antiviral 

medication that has been used to treat cowpox and 

monkeypox infections. It has demonstrated 

effectiveness against smallpox. Furthermore, 



Arnab Roy, Int. J. of Pharm. Sci., 2024, Vol 2, Issue 12, 2547-2558 |Review 

                 

              INTERNATIONAL JOURNAL OF PHARMACEUTICAL SCIENCES                                                                               2553 | P a g e  

problems related to vaccinia infection have been 

treated with vaccinia-vaccinations and antiviral 

therapies [69, 70]. 

Future perspective 

Our approach to preparation for future viral 

outbreaks has been strongly influenced by the 

lessons learned from prior outbreaks, specifically 

the COVID-19 pandemic. Three key elements of 

these efforts have emerged: greater financial 

allocations, faster biologics development, and 

improved surveillance networks [71]. To improve 

preparedness as well as reaction roles, new 

agencies have been formed, like the US 

Department of Health and Human Services and the 

Department of Pandemic and Epidemic Diseases 

at the World Health Organization. The current 

MPX outbreak provides a focus on boosting 

control approaches, carrying out extensive 

research, and assessing available treatment 

possibilities [72, 73] A solid foundation in 

biosecurity, along with strict compliance to 

biosafety guidelines and a thorough understanding 

of pathogen-host interactions, is essential to 

effectively minimizing the effects of future viral 

outbreaks. When combined with concerted global 

efforts, technological developments could lead to 

the development of successful intervention 

measures that could lessen the catastrophic effects 

of future pandemic occurrences [74, 75]. 

CONCLUSION   

The global monkeypox outbreak of 2022 

highlighted the virus's alarming capacity for rapid 

transmission and its potential to cause widespread 

societal disruption. To effectively contain the 

outbreak and prevent future occurrences, a 

comprehensive and multifaceted approach is 

essential. This includes the swift implementation 

of vaccination campaigns to bolster immunity, the 

development of more accurate and efficient 

diagnostic methods, enhanced surveillance efforts 

to track the virus's spread, and the creation of novel 

antiviral drugs to combat the infection. 

Furthermore, international cooperation and 

awareness are paramount to halting outbreaks and 

mitigating the spread of this newly emerged 

infectious disease. By fostering collaboration 

among nations, sharing information and resources, 

and raising public awareness about the risks and 

prevention measures, we can strengthen our 

collective response to monkeypox. Additionally, it 

is crucial to address the underlying factors that 

contribute to the emergence and spread of 

infectious diseases, such as deforestation, wildlife 

trade, and climate change. By addressing these 

root causes, we can reduce the likelihood of future 

outbreaks and protect public health on a global 

scale. In conclusion, the eradication of monkeypox 

requires a coordinated effort that combines 

vaccination, diagnostics, surveillance, antiviral 

development, international cooperation, and 

addressing the underlying causes of infectious 

disease emergence. By implementing these 

strategies, we can successfully eliminate 

monkeypox and safeguard global health for 

generations to come.
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