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Background: Monkeypox (Mpox) is a zoonotic disease caused by 
the monkeypox virus (MPXV). It is primarily endemic to Central and 
West Africa, and global outbreaks are raising public health concerns. 
Transmission occurs via contact with infected animals, humans, or 
contaminated materials, and clinical manifestations range from mild 
fever and rash to severe systemic complications.

Objective: In this review epidemiology, pathophysiology, treatment 
strategies, and ongoing research efforts related to Mpox.

Methods: This review examines recent case studies, available antiviral 
therapies, vaccine efficacy, and ongoing clinical trials, highlighting key 
advancements and gaps in Mpox management.

Epidemiology: Initially endemic to Africa, Mpox spread globally in 2022, 
demonstrating its potential for widespread transmission.

Pathophysiology: The virus enters via skin or mucous membranes, 
replicates locally, and spreads via viremia, causing systemic symptoms 
and complications.

Treatment: Antiviral agents like tecovirimat, brincidofovir, and cidofovir 
show promise, while vaccines (e.g., JYNNEOS™, ACAM2000®) offer 
~80% cross-protection.

Case Studies: Presentations vary, with severe outcomes in 
immunocompromised patients and antiviral-resistant cases.

Clinical Trials: Ongoing studies aim to optimize antivirals and vaccines 
(e.g., Tecovirimat, LC16m8, and MVA-BN).

Conclusion: Mpox presents significant diagnostic and therapeutic 
challenges, particularly in high-risk populations. Advancements in 
antiviral agents, vaccines, and supportive care are critical for effective 
management and containment of the disease. Further research and 
public health measures are essential to mitigate its impact.

Keywords: Tecovirimat, Monkeypox, Virus, Mucous Membranes, 
Human, Symptoms
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Introduction 
Monkey pox was first recognized in 1958 and retained for 
research the 1st Human case was reported on 1st September 
1970 in the democratic republic of Congo and c/o A 9th-
month baby child was admitted to the hospital with the 
symptoms of smallpox (variola) in which patient is suffering 
from high fever, fatigue, and severe headache., of begins 
from and this virus mainly begins from central and west 
Africa countries and it can be spread by where from wilds 
animals rodents and primates to human.1 Some of the 
main c of monkeypox are skin rashes, headaches, muscle 
aches, and swelling of the lymph nodes in under a day 
after the fever appears.2 It is a communicable disease 
that monkeypox viruses, which belong to the family of 
poxviridae and the genus Orthopoxvirus, can cause. These 
viruses cause many types of genital problems, psychological 
effects on the mind, and behavioral effects.3 In these cases 
most of the time patients recover but sometimes patients 
are very sick. Mpox is rare & sometimes life threatens to 
harm zoonosis communicable disease. Mpox is shared or 
spread by animals to human beings and also spread by 
Humans through human-like mouth-to-mouth kissing, 
unprotected sex like oral sex,4 Skin-to-skin contact with 
infected person’s body fluids e.g. fluid from vesicles & 
pustules and also Shared with physical objects like towels, 
bedsheets, toothbrushes, used blad, used injections, 
contaminated. Monkeypox is based on clinical signs & 
symptoms or conformation from laboratory testing like 
Polymerase chain reaction (PCR).5, 6 Mpox virus cannot be 
treated/prevented specifically however epidemics can be 
managed it is successful in providing supportive treatment 
such as symptoms management & dehydration (which 
means the body has less water) prevention in extreme 
situations for people who are at higher risk than the doctor 
may be prescribed drugs like Anti-viral such as Cidofovir 
75mg/ml for the prevention of infectious disease caused 
by viruses and also used Bincidofovir 75mg/P/o for the t/t 
of smallpox disease, Tecavirimat (TOXX) is used for the t/t 
of smallpox, monkeypox & cow pox these drugs are used 
in high risk of the disease.7-9

Preventive strategies include away from animals that might 
be carriers of the viruses, washing & sanitization your hands 
again & again, wearing personal protective appliances (PPA) 
in hospitals and wards & perhaps getting vaccinated.10

Case Study 
Case.1      

A 19-year single male patient first visited the local clinic with 
a c/o high fever & sore throat doctor made a provisional 
diagnosis patient suffered from viral fever & provided 
ribavirin as a broad spectrum anti-viral medication but 
it was ineffective because the high fever remained then 

the clinic is given combination of ceftriaxone with a low 
dose of dexamethasone for anti-infective & antipyretic t/t 
this combination decreases patient fever. After 7 days the 
patient felt a rash around the area of perianal & genital 
parts of the body after 4 days new pustules were present 
on the hand, feet, or skin after the inquiry patient disclosed 
unprotected anal sex with a male partner 14 days before 
the occurrence of symptoms.11 

After this, a sample from infected areas & did orthodox 
virus PCR were in the lab & found the result of orthodox 
virus DNA & The results of the nine-panel respiratory virus 
test, syphilis antibodies, HIV antibodies, and bacterial 
culture of secretions were all negative. Interleukin-10 (IL-10) 
46.92 pg/ml (0–4.91 pg/ml) and IL-6 10.47 pg/ml (0–5.30 
pg/ml) were found to have increased levels in cytokine 
testing. The patient was kept apart in a solitary chamber. 
Considering that our nation lacks particular antiviral drugs 
for monkeypox, the drug used for the treatment is cidofavir 
combination of clindamycin with the intravenous route 
for symptomatic & supportive care. Mecobalamin tablets 
were provided for neurotrophic nutritional support, while 
valacyclovir hydrochloride tablets were added for antiviral 
therapy. The patient had a progressive improvement in 
their rash and a considerable reduction in their pain during 
treatment.12, 13

Case 2 

It is the first case in Brazil A patient from Sao Paulo city 
is a 4-year-old man admitted to an emergency ward with 
c/o vascular eruption with growth from 8 days before 
being admitted to the hospital, the patient came back 
from Portugal & spun everywhere staying a minimum of 
3-4 days in each country then he will come to Brazil after 
8days before the occurrence of symptoms.14, 15 He is on a 
trip to both countries he will attend their parties & at which 
party he is having & enjoying sex without intercourse like 
kissing, oral sex with 3 different males kissing with 2 males 
in Portugal & oral sex & unprotected intimacy.1st signs of 
the patient are feeling a burning sensation on the foreskin 
of the penis occurs in 2 vascular lesions then 3 days after 
the occurrence of 1st symptoms patient have suffering 
from a high fever with 400C temp, headache, hypoxia & 
general malaise. In addition to the growth of more vesicular 
lesions in other parts of the body 1st lesion shows on the 
face upper side of the lip & periumbilical area & had a good 
well-defined edge when compared to another lesion of 
posterior appearance also patient had a pain-related skin 
rash. Based on 3rd indication found unprotected sex & he 
received empirical t/t aimed at the t/t of genital ulcers 
occurring by sexually transmitted infection and doctor 
prescribed some drugs like valacyclovir 1000mg in the form 
of a tablet which is an anti-viral medicine used for the t/t of 
zoonotic infection, genital herpes infection & Doxycycline 
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1oomg used in the form of injection this drug is belongs 
to tetracycline antibiotics class of medicine used for the 
t/t of infectious disease occurred by certain bacteria and 
also used azithromycin 500 mg for skin infection & rash & 
Ceftriaxone  1.5 gm in the form of injection used for the 
t/t of infection caused by virus and prevent and stop the 
growth of bacteria.16

Upon admission, the following routine blood tests were 
conducted: AST 29 U/L, ALT 32 U/L, creatinine 1.4 mg/
dL, urea 43 mg/dL, potassium 4.3 mmol/L, sodium 142 
mmol/L, C-Reactive Protein < 5.0 mg/L, hemoglobin 16.1 
g/dL, hematocrit 47.8%, leukocyte count 17,900 cells/
μL, neutrophil count 11,700 cells/μL, lymphocyte count 
4,200 cells/μL, and platelet count 203,000 cells/μL. Urine 
sediment analysis results were normal, and the urine 
culture was negative.There was no rectoscopy or imaging 
examination. Rectoscopy and imaging examinations 
were not carried out. Upon arrival, the sole significant 
laboratory observation was leucocytosis (17,900 cells/μL), 
predominantly consisting of neutrophils. The patient was 
admitted for pain management and required Tramadol 500 
mg I/V four times a day for five days, along with 1 gm of 
I/V Diprone four times a day for five days to manage pain 
effectively. Also, the patient was isolated in a proper room 
with communication & proper safeguards.17-19

Case-3

In April 2023, health officials in Islamabad, Pakistan, 
confirmed the first case of Mpox in the country, involving 
a 25-year-old man who had recently returned from Saudi 
Arabia. The patient, who exhibited symptoms and was in 
poor health, was immediately quarantined in a hospital, 
where tests were conducted to confirm the cause.20 While 
the patient’s relatives showed no signs of the illness, they 
were advised to stay home and avoid contact with others as 
a precautionary measure to prevent the spread of the virus. 
Following this case, Pakistan intensified health screening 
at its international airports, including Karachi, to detect 
potential Mpox cases among travelers. Health teams began 
examining passengers’ arms and hands and using scanning 
machines to identify any signs of the disease. Airports were 
equipped with trained personnel, and necessary supplies 
like gloves, disinfectants, and masks, and isolation units 
were set up in nearby hospitals. Although most people 
infected with Mpox recover within 2 to 4 weeks without 
requiring hospitalization, the virus has a case-fatality rate 
ranging from 1% to 10%, with young individuals, particularly 
children and adolescents, at a higher risk of severe illness. 
The overall case-fatality ratio stands at 7.5%, increasing to 
9.6% for those under 16. The quarantine period for Mpox 
typically lasts between 5 days and 3 weeks.21

Case 4

A 31-year-old guy returned from a Miami vacation with wea-
riness and fever. Two days later, he experienced body-wide 
blisters and went to an urgent care centre. PCR testing was 
performed on lesions swabbed there. While waiting for the 
test results, he continued to work and attend huge social 
occasions without particular instruction. Four days later, his 
symptoms persisted, prompting a dermatological visit. The 
homosexual patient had 20 pink umbilicated papules, each 
2–8 mm in diameter, at the same stage of development 
with surrounding erythema. He had no medical or surgical 
history. These covered his face, trunk, arms, and legs.2 He 
also exhibited bilateral inguinal lymphadenopathy and 
5–6 mm broad, pink, deep-seated vesicles with erosion 
on his palms and soles. He had no oral or genital lesions. 
Due of his recent vacation and vesiculopapular exanthem, 
doctors used N95 masks and gloves for the checkup. The 
differential diagnosis includes monkeypox, herpes simplex, 
varicella-zoster, and syphilis. Lesions from herpes simplex 
virus and varicella-zoster virus were smaller and more 
localised, making these diagnoses less probable. Primary 
and lichenoid secondary syphilis were less likely due to the 
lesions’ appearance, extensive distribution, and discomfort. 
Travel history and clinical presentation met CDC criteria 
for “suspected monkeypox,” thus the case was promptly 
reported to the CDC Emergency Operations Centre and 
the New York City Health Department.22 The patient was 
instructed to confine for three weeks to avoid viral spread. 
Histological investigation showed localised, full-thickness 
epidermal necrosis, numerous multinucleated keratino-
cytes, and a dense dermal inflammatory infiltration of 
lymphocytes, neutrophils, and red blood cells extending 
into the epidermis, indicating a viral infection. Two dry 
polyester swabs with a wood shaft were collected from 
distinct lesions and submitted for real-time PCR testing 
without transport medium. Monkeypox DNA was detected 
using PCR. Pain, exhaustion, and skin lesions disappeared 
on their own after two weeks, with no postinflammatory 
hyperpigmentation.

Case-5

In Belo Horizonte, a 41-year-old Pará de Minas, Minas 
Gerais, Brazilian man with papulovesicular lesions and 
central umbilication appeared on July 7, 2022.alongside 
painful bilateral inguinal lymphadenopathy. By July 9, he 
exhibited further symptoms such as diarrhea, weakness, 
and malaise, while lacking fever or flu-like manifestations. 
The lesions disseminated swiftly throughout his body, 
resulting in his referral on July 14 to Hospital Eduardo 
de Menezes, a specialised facility for infectious diseases 
located in Belo Horizonte. The skin lesions first appeared 
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on the forehead and quickly spread to the chest, abdomen, 
back, limbs, palms, soles, genitalia, perineum, anorectal 
region, tongue, and oropharynx. The patient reported no 
recent travel history but indicated unprotected sexual 
contact on June 30 with an individual who had travelled to 
Minas Gerais. The patient, a male who engages in sexual 
relations with other males, has been diagnosed with HIV 
since 2005 and is currently receiving antiretroviral therapy, 
resulting in an undetectable viral load. His CD4 count was 
notably low at 53 as of May 31, 2022. He was receiving 
treatment for diffuse large B-cell lymphoma, with the final 
chemotherapy session taking place on July 5, 2022. Labo-
ratory results at admission indicated severe anemia and 
leukopenia, with no other significant abnormalities, and 
the chest X-ray revealed no issues. On July 15, a sample 
from the skin vesicles was confirmed positive for the mon-
keypox virus through RT-PCR at Fundação Ezequiel Dias in 
Belo Horizonte. The patient’s condition deteriorated, with 
lesions persisting until July 25, resulting in considerable 
oral involvement that induced pharyngitis and required 
the implementation of a gastroenteric feeding tube. By 
July 23, the patient exhibited progressive dyspnea, sug-
gesting a pulmonary complication, and was initiated on 
meropenem and vancomycin. A chest X-ray conducted 
on July 26 indicated bilateral diffuse interstitial infiltrates; 
however, a CT scan was not feasible due to the unavail-
ability of equipment. On July 24, the patient experienced 
significant edema of the penis and glans, leading to urinary 
obstruction that necessitated a cystostomy the subsequent 
day. On July 27, the patient experienced a rapid decline in 
condition characterized by acute respiratory failure, acute 
kidney injury, and multiple organ dysfunctions, resulting 
in admission to the ICU, where he died on July 28, 2022. 
Despite the administration of broad-spectrum antibiotics, 
blood cultures revealed no bacterial growth, indicating 
that the severe and ultimately fatal complications were 
primarily associated with the monkeypox virus.

Case-6

A 33-year-old US male with advanced HIV (CD4+ T-cell 
count < 35 per cubic millimetre) and syphilis therapy got 
MPXV, especially clade IIb. Despite having no known pox 
exposure or orthopoxvirus vaccination, the patient had a 
prodrome of fever and chills, followed by skin lesions on 
his face, mouth, trunk, limbs, genitals, and perianal area 
four days later. On his 15th day, he was diagnosed with 
pox and given oral tecovirimat six days later. On the 25th 
day of his sickness, he was hospitalised due to dehydra-
tion and trouble swallowing. He got intravenous fluids, 
pain medication, oral tecovirimat, and broad-spectrum 
antibiotics in the hospital.23 Septicaemia, significant intes-
tinal obstruction, anasarca, and a right exudative pleural 

effusion worsened the patient’s condition. After 25 days of 
hospitalisation, he experienced hypoxic respiratory failure, 
septic shock, and kidney failure, dying on day 27. At autop-
sy, polymerase chain reaction (PCR) studies of skin lesions 
and tissue samples from the brain, bone marrow, and tes-
ticles showed non-variola orthopoxvirus. Hemophagocytic 
lymphohistiocytosis was found in bone marrow histology, 
although no tumours or infections were found. Twelve of 
15 phenotypically evaluated postmortem samples tested 
positive for tecovirimat resistance after whole-genome 
sequencing found six mutations in the vaccinia virus VP37 
protein associated with high-level resistance. Disseminated 
pox killed the sufferer. This instance emphasises the neces-
sity for close monitoring and intensive therapy, including 
intravenous tecovirimat and second-line medications like 
cidofovir, brincidofovir, or vaccinia immune globulin, espe-
cially in immunocompromised individuals with low CD4+ 
T-cell counts. Patients with worsening or persistent lesions 
after 14 days of tecovirimat medication should undergo 
pharmacokinetic testing and antiviral resistance testing.

Transmissions
Monkeypox transmission occurs primarily through direct 
contact with an infected animal or human, as well as 
through contaminated materials. The virus is zoonotic, 
meaning it can spread from animals to humans. In Africa, 
people may contract the virus through contact with blood, 
bodily fluids, or skin lesions of infected animals like rodents 
or primates. Consuming undercooked meat from these 
animals also poses a risk.

Human-to-human transmission occurs mainly through 
close, prolonged contact. This includes direct contact with 
respiratory secretions, skin lesions, or bodily fluids of an 
infected person. The virus can enter the body through 
broken skin, the respiratory tract, or mucous membranes, 
such as those in the eyes, nose, or mouth. While respiratory 
droplets can spread the virus, this mode of transmission 
generally requires prolonged face-to-face contact, making 
it less common than direct contact. Fomites—objects or 
materials like bedding or clothing contaminated with the 
virus—can also facilitate transmission. In healthcare set-
tings, inadequate infection control measures can lead to the 
spread of monkeypox, especially if protective equipment 
is not used properly (Figure-1).

Although monkeypox is not as easily transmissible as some 
other viruses, the recent outbreaks have highlighted the 
importance of monitoring, early detection, and isolation 
of cases to prevent widespread transmission. Public health 
measures, including vaccination and education about re-
ducing exposure to wildlife, are crucial in controlling the 
spread of the virus.24
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Outbreaks of Mpox
Monkeypox, first identified in 1958 among laboratory 
monkeys, is a zoonotic virus primarily found in Central 
and West Africa. Human cases were first documented in 
1970 in the Democratic Republic of Congo (DRC). The virus 
remained largely confined to Africa, with sporadic cases 
reported in rural areas for several decades.

In 2003, the first major outbreak outside of Africa occurred 
in the United States, linked to the importation of infected 
exotic pets, such as Gambian pouched rats. This outbreak 
resulted in over 70 reported cases but no deaths, raising 
global awareness of the potential for the virus to spread 
beyond its endemic regions.

The largest outbreak in recent years occurred in Nigeria 

between 2017 and 2019, where hundreds of cases were 
reported, marking a resurgence of the virus. This event 
was particularly concerning due to the increased number 
of human-to-human transmissions observed, prompting 
the World Health Organization (WHO) to issue warnings 
about the potential for further spread.

In 2022, monkeypox cases began appearing globally, with 
clusters reported in countries across Europe, the Americas, 
and Asia. This marked the most significant spread of the 
virus outside its traditional regions, leading the WHO to 
declare it a Public Health Emergency of International Con-
cern. The outbreak highlighted the need for international 
cooperation and response efforts, including vaccination 
and public health education, to contain the spread of the 
virus and prevent future outbreaks (Figure-2).

Figure 1.Transmision of Mpox 
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Pathophysiology
Monkeypox is caused by the monkeypox virus, a member of 
the Orthopoxvirus genus. After entering the body through 
broken skin, respiratory tract, or mucous membranes, 
the virus begins to replicate at the site of entry. It then 
spreads to local lymph nodes, leading to viremia (virus in the 
blood).25 This systemic spread results in the characteristic 
symptoms, including fever, rash, and lymphadenopathy. 
The virus primarily affects the skin, causing pustular lesions 
that eventually crust and heal. The immune response is 

activated to combat the virus, but in severe cases, com-
plications like pneumonia or sepsis can occur (Figure-3).

Current Treatment Options and Effectiveness 
of Monkeypox
While no particular remedy may be authorized for monkey-
pox, numerous antiviral tablets used to deal with smallpox 
and different viral infections have proven promising in 
treating this disease. Those medicinal drugs are typical-
ly used under the guidance of healthcare specialists for 
precise cases.

Figure 2.Out Breaks of Mpox
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Figure 3.Pathophysiology of Mpox
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• Tecovirimat (TPOXX):  Tecovirimat (ST-2462) is a de-
rivative of 4-trifluoromethyl phenol, a low-molecu-
lar-weight substance. It obstructs the virus’s egress 
by targeting the VP37 protein, so impeding the last 
stages of viral maturation and preventing its release 
from the inflamed cell. This antiviral medication is 
the primary therapeutic option for severe cases of 
monkeypox. It aids in preventing the virus from multi-
plying, possibly mitigating the intensity of symptoms. 
Tecovirimat no longer decreased the length of Mpox 
lesions in children and adults with clade I Mpox in the 
Democratic Republic of the Congo (DRC), according to 
early findings from a randomised, placebo-controlled 
study. Tecovirimat turned into well-tolerated without 
drug-related critical detrimental events. Usual, mor-
tality was lower, and lesions resolved quicker than 
anticipated regardless of whether individuals acquired 
tecovirimat or placebo. have a look at individuals are 
being notified of the preliminary effects and provided 
the opportunity to take part in an ongoing extension 
take a look at imparting further supportive hospital 
treatment. extra analyses are deliberate to understand 
better outcomes located inside the examine, together 
with whether there had been any good sized variations 
in medical results by using days of signs and symptoms 
previous to enrollment, severity of medical sickness, 
participant characteristics, or the genetic variant of 
mpox being dealt with.26 Tecovirimat is an antiviral 
agent developed for smallpox therapy, which obstructs 
the development of extracellular enveloped virus by 
blocking membrane proteins. It is thought to be safe 
and well-tolerated based on phase I and II studies. Al-
though information about the scientific efficiency and 

safety of tecovirimat for monkeypox remains limited, 
A retrospective observational study indicated that 
monkeypox patients receiving tecovirimat treatment 
had a reduced period of viral shedding and transmission 
compared to other patients. While the viral PCR test 
yielded negative results 17 to 76 days post-rash start 
in six patients receiving just brincidofovir or supportive 
treatment, it returned negative 6 days after rash onset 
in a patient treated with tecovirimat.

• Brincidofovir:  any other antiviral medicine that may 
treat monkeypox, especially in cases where tecoviri-
mat isn’t always available or practical. Brincidofovir 
(BCV) is a United States Food and Drug Administration 
(USFDA)-permitted antiviral in opposition to small-
pox. Smallpox is a result of VARV, which stocks many 
features of MPXV. For this reason, numerous health 
organisations have encouraged the use of BCV for MPX. 
But, no fitness business enterprise has accepted BCV 
for MPX. this newsletter evaluations.27 The ability of 
BCV for MPX and other OPXV infections. BCV has no 
longer been authorized by the USFDA or every other 
fitness agency to treat MPX. MOA: A prodrug of CDV, 
an injectable medication, is BCV, a phosphonate ester. 

The greater intracellular concentration, pharmacoki-
netics, oral absorption, and distribution of BCV are all 
controlled by its lipid moiety. By imitating lysophos-
phatidylcholine, a naturally occurring phospholipid, 
BCV’s lipophilic side chain penetrates cells through 
internal lipid uptake channels. After being hydrolyzed 
by the cell’s lipid side chain, BCV produces CDV, which 
is then phosphorylated to produce CDV-diphosphate 
(CDV-DP). The viral DNA synthesis-promoting enzyme, 
DNA polymerase, is inhibited by CDV-DP (Figure-4).

Figure 4.Mechanism of action of BCV
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Additionally, CDV-DP slows down DNA synthesis by acting 
as an alternative substrate (nucleotide analog) integrated 
into the growing viral DNA string. The enzymes used by the 
OPXVs (VARV, MPXV, CPXV, CMLV, and VACV) to replicate 
their DNA are similar. Thus, in addition to VARV, BCV also 
has the potential to inhibit MPXV, CPXV, CMLV, and VACV.

• Cidofovir : This antiviral drug is often used in mixture 
with different treatments for monkeypox, specifically 
in humans with weakened immune structures. The 
primary consideration for CDV is CMV retinitis, a prev-
alent ailment among immunosuppressed individuals, 
especially those living with HIV. Once CDV has reached 
the cells, it needs cellular enzymes to activate. After 
being transformed into CDV, it undergoes additional 
phosphorylation to become CDV diphosphoryl (CDVpp), 
the active form, from CDV monophosphoryl (CDVp). 
Nucleoside 5-diphosphate kinase and pyrimidine nu-
cleoside monophosphate kinase, respectively, catalyze 
these processes. After engaging in interaction with the 
viral DNA polymerase, CDVpp is eventually incorpo-
rated into the DNA. CDVpp has competitive inhibitory 
properties. On the other hand, it may act as a substrate 
substitute and integrate, ending the chain.

Compared to BCV, CDV is less well-tolerated. Whereas CDV 
is administered intravenously, BCV is available orally or as 
a suspension. Adults weighing 48 kg or more should take 
200 mg of BCV weekly for two weeks; adults and children 
weighing 10 to 48 kg should take 4 mg/kg weekly for two 
weeks; and children under 10 kg should take 6 mg/kg weekly 
for two weeks. For 14 days, a weekly dose of 5 mg/kg of 
CDV is advised. After that, an IV dose of 5 mg/kg should 
be administered every other week.

Patients with AIDS are treated for cytomegalovirus (CMV) 
retinitis with cidofovir. There are currently few scientific 
studies examining the medicinal uses of tecorivimat and 
cidofovir, and no human clinical trials are looking into 
these drugs’ potential uses. Tecovirimat has been shown 
in numerous tests on a wide range of animal species to be 
effective in treating infections caused by the conventional 
virus, primarily when given in the early stages of the illness. 
Cidofovir may be used to treat monkeypox, according to 
earlier research on animals.2, 3Cidofovir has not been thor-
oughly investigated as an antiviral therapy for monkeypox. 
Consequently, the main objective of this systematic review 
is to evaluate the effectiveness of cidofovir in treating the 
viral infection known as monkeypox Figure-5.

Figure 5.Mechanism of action of cidofovir
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• Trifluridine: The fluorinated structural analogue of 
thymidine inhibits DNA synthesis. Apply it as an eye 
drop. Trifluridine is a fluorinated thymidine structural 
analogue. It inhibits DNA synthesis. It inhibits this 
technique’s enzymes and may integrate into DNA. Its 
action may be unfocused. Just as a topical training for 
Mpox virus infections. As eye drops, it’s reported safe. 
This is because it no longer penetrates the undamaged 
cornea. In corneal disorders that affect its structure, 
trifluridine may enter the cornea and be detected in 
aqueous humour. The somewhat unfavourable event 
was mentioned. Brief local burning, eyelid oedema, 
corneal discomfort, and allergic response. It may be 
dosed every 2 hours till corneal epithelium regenerates. 
It might then be given every four hours for seven days. 
It’s not usually given for long periods. If delivery must 
occur within 3 weeks, different pharmacological meth-
ods might be considered.28 Due to the high prevalence 
of MPXV-associated ophthalmic manifestations (>5%) 
and rapid growth, ophthalmologists should include 
MPXV in their differential diagnosis when encountering 
similar cases with ophthalmic symptoms such as con-
junctivitis, blepharitis, keratitis, or corneal lesions. Since 
such indications are more frequent in non-vaccinated 
people, we urge the healthcare ministry to disseminate 
smallpox vaccination to high-risk organisations.

Vaccinia immune globulin (VIGIV)

This medication is authorised to address problems arising 
from smallpox (vaccinia) immunisation. It may be sanc-
tioned for use in the treatment of monkeypox and other 
pox viruses during an epidemic. Vaccinia immunoglobulin 
(VIG) was formerly delivered intramuscularly; however, 
an intravenous version received approval in 2005. This 
formulation permits the delivery of higher dosages without 
inducing discomfort. VIG has received approval for the 
treatment of problems arising from vaccinia vaccination, in-
cluding eczema vaccinatum. Seventy-oneVIG demonstrates 
efficiency in many orthopoxvirus animal models; however, 
data on human hMPXV infection is insufficient. VIG may 
be acquired via IND from the CDC. VIG should be provided 
at a dosage of 6000 U/kg; however, dosages as high as 
24,000 U/kg have been given to healthy volunteers. VIG 
is contraindicated in instances of preexisting anaphylaxis 
or hypersensitivity. As with any blood-derived product, 
transfusion-related adverse effects may arise. VIG may 
compromise the effectiveness of live vaccinations. The use 
of VIG in the treatment of hMPXV may serve as an adjunct 
to other antiviral medications in severe instances.29

Effectiveness

• Tecovirimat: Initial studies suggest that tecovirimat 
can shorten the length of signs and symptoms and 
reduce the severity of contamination in human beings 
with monkeypox.

• Brincidofovir and Cidofovir: while much fewer records 
are to be had on these medicines, they’ve proven 
promise in treating different viral infections and can 
be powerful for monkeypox. Facts suggest that past 
smallpox vaccination may protect against monkeypox 
and increase medical symptoms. The US Strategic 
Country-wide Stockpile (SNS) includes three smallpox 
vaccines: JYNNEOSTM (also known as IMVAMUNE, 
IMVANEX, and MVA-BN) and ACAM2000® are licensed, 
while the Aventis Pasteur Smallpox Vaccine (APSV) will 
be used under an IND protocol.MVA-BN, an attenu-
ated, non-replicating orthopoxvirus, is used to make 
JYNNEOSTM, a live viral vaccination. It was approved 
by the FDA in September 2019 to prevent smallpox 
and monkeypox in individuals 18 years or older at high 
risk. According to ancient records, smallpox immuni-
sation with vaccinia virus was 80% effective against 
monkeypox. IMVANEX® is a smallpox vaccine approved 
in Europe, however the UK has been using it off-label 
for monkeypox.30

Supportive Care Management

•	 Ache control: pain relievers and fever reducers can 
assist with pain.

•	 Hydration: drinking sufficient fluids can assist keep 
stool tender.

•	 Covering lesions: cover lesions with clothing, bandages, 
or gloves to prevent transmission.

•	 Rest: Getting sufficient relaxation will let you feel 
higher.

•	 Isolation: Until your rash and scabs heal, keep yourself 
and your pets alone in a different room.

•	 Hand hygiene: Wash your hands frequently with soap 
and water or a hand sanitizer that contains alcohol. 

•	 Wearing a mask: If you are near people, you should 
wear a medical mask.

Emerging therapies and ongoing research on 
potential treatments
• Antiviral drugs: Researchers are investigating antiviral 

medicines that are probably powerful against monkey-
pox, including those focused on exclusive viral proteins.

• Vaccines: while smallpox vaccines provide some safety 
against monkeypox, more recent and probably more 
effective vaccine applicants are being advanced.

• Immunotherapy: Exploring the use of immune-im-
proving treatment options to help the frame fight off 
the virus.
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NCT Number Intervention Phase Status Enrolments Study Start 
Date Description

NCT06223919 LC16m8 III Active 8686 12/2023

The study aims to assess the 
efficacy and safety of the LC16m8 

vaccinia virus vaccine against 
Mpox in high-risk Colombians, 

comparing immediate and delayed 
vaccination groups over 180 days.

NCT05559099
Tecovirimat 

Oral 
Capsule

II Recruiting 800 10/2022

This randomized, placebo-
controlled study in the DRC 

tests tecovirimat for treating 
Mpox. Participants receive either 

tecovirimat or placebo, with 
follow-up for up to 59 days and an 
open-label extension for further 

evaluation.

NCT02080767 Tecovirimat - Available - -

Tecovirimat (TPOXX), FDA-
approved for smallpox, is proposed 

for treating orthopox virus 
infections. The recommended dose 

is 600 mg twice daily for adults 
and pediatrics over 40 kg, with 

adjustments for younger patients. 
Treatment lasts at least 14 days 
and may extend with approval.

NCT06156566
Tecoviri-
mat Oral       
Capsule

IV Recruiting 150 08/2024

This randomized double-blind trial 
evaluates tecovirimat for treating 
Mpox, comparing its effectiveness 

and safety against a placebo, 
with participants receiving 600 

mg of tecovirimat twice daily or a 
placebo. 

NCT05597735 Tecovirimat III Recruiting 150 03/2023

This study tests tecovirimat for 
mpox in patients aged ≥14 with 

active lesions. Participants will be 
randomized to receive tecovirimat 

or placebo, with outcomes 
measured by lesion healing time.

NCT05534165 Tecovirimat III Recruiting 120 08/2023

PLATINUM-CAN is a multi-center, 
randomized, placebo-controlled 

trial evaluating the efficacy 
and safety of Tecovirimat in 

non-hospitalized patients with 
confirmed mpox, and assessing the 
feasibility of such trials in Canada.

Table 1.Various clinical trials reported related to the treatment of MPoxa

Clinical Trails 



29
Jaiswal N K et al.

Rec. Trends Pharm. Tech. Ind. 2025; 7(1)

Conflict of Interest: None

Source of Funding: None

Authors Contributions: NKJ – Writing the manuscript, 
K- Writing the manuscript- Data visualization and referenc-
ing-Writing the manuscript, MP-Formatting of manuscript

Acknowledgement: None

Reference
1. Saied AA, Dhawan M, Metwally AA, Fahrni ML, Choud-

hary P, Choudhary OP. Disease History, Pathogenesis, 
Diagnostics, and Therapeutics for Human Monkeypox 
Disease: A Comprehensive Review. Vaccines (Basel). 
2022;10(12).

2. Zahmatyar M, Fazlollahi A, Motamedi A, Zolfi M, Seyedi 
F, Nejadghaderi SA, et al. Human monkeypox: history, 
presentations, transmission, epidemiology, diagnosis, 
treatment, and prevention. Frontiers in Medicine. 
2023;10:1157670.

3. Martín-Delgado MC, Sánchez FJM, Martínez-Sellés 
M, García JMM, Guillén SM, Rodríguez-Artalejo F, et 
al. Monkeypox in humans: a new outbreak. Revista 
Española de Quimioterapia. 2022;35(6):509.

4. Acharya A, Kumar N, Singh K, Byrareddy SN. “Mpox 
in MSM: Tackling Stigma, Minimizing Risk Factors, 
Exploring Pathogenesis, and Treatment Approaches”. 
Biomedical Journal. 2024:100746.

5. Yinda CK, Morris DH, Fischer RJ, Gallogly S, Weisham-
pel ZA, Port JR, et al. Stability of Monkeypox Virus 
in Body Fluids and Wastewater. Emerg Infect Dis. 
2023;29(10):2065-72.

6. Rodríguez-Cuadrado FJ, Nájera L, Suárez D, Silvestre 
G, García-Fresnadillo D, Roustan G, et al. Clinical, his-
topathologic, immunohistochemical, and electron 
microscopic findings in cutaneous monkeypox: A mul-
ticenter retrospective case series in Spain. J Am Acad 
Dermatol. 2023;88(4):856-63.

7. Jansen BJ, Liang H, Ye J. International Conference on 
Cognitive Based Information Processing and Applica-
tions (CIPA 2021): Volume 2: Springer Nature; 2021.

8. Malik S, Ahmad T, Ahsan O, Muhammad K, Waheed Y. 

Recent developments in pox prevention and treatment 
options. Vaccines. 2023;11(3):500.

9. Lu J, Xing H, Wang C, Tang M, Wu C, Ye F, et al. Mpox 
(formerly monkeypox): pathogenesis, prevention, and 
treatment. Signal Transduction and Targeted Therapy. 
2023;8(1):458.

10. Verbeek JH, Rajamaki B, Ijaz S, Sauni R, Toomey E, 
Blackwood B, et al. Personal protective equipment 
for preventing highly infectious diseases due to expo-
sure to contaminated body fluids in healthcare staff. 
Cochrane Database Syst Rev. 2020;5(5):Cd011621.

11. Liatsos GD. Controversies’ clarification regarding ribavi-
rin efficacy in measles and coronaviruses: Comprehen-
sive therapeutic approach strictly tailored to COVID-19 
disease stages. World J Clin Cases. 2021;9(19):5135-78.

12. Li Y, Olson VA, Laue T, Laker MT, Damon IK. Detection 
of monkeypox virus with real-time PCR assays. J Clin 
Virol. 2006;36(3):194-203.

13. Velu PD, Sipley J, Marino J, Ghanshani S, Lukose G, 
Cong L, et al. Evaluation of a Zoonotic Orthopoxvirus 
PCR Assay for the Detection of Mpox Virus Infection. 
J Mol Diagn. 2023;25(10):740-7.

14. 40th International Symposium on Intensive Care & Emer-
gency Medicine 2021. Critical Care. 2021;25(1):383.

15. Kdolsky R. 17 th European Congress of Trauma 
and Emergency Surgery. Eur J Trauma Emerg Surg. 
2016;42(2):S9-S245.

16. Reilly CE. Communications of the European neurolog-
ical society. Springer; 2011.

17. Dunn R, Voleti S, Rowley S, Mackintosh C, Aqel B, 
Mathur A, et al. Risk factors associated with urgent 
surgical reintervention due to postoperative hemor-
rhage after orthotopic liver transplantation. Journal 
of Liver Transplantation. 2022;8:100124.

18. Daher A, Balfanz P, Cornelissen C, Müller A, Bergs 
I, Marx N, et al. Follow up of patients with severe 
coronavirus disease 2019 (COVID-19): Pulmonary and 
extrapulmonary disease sequelae. Respiratory medi-
cine. 2020;174:106197.

19. Roshdi AM, Hassan OAA, Ahmed MB, Abd-EL Azeem AS. 
Evaluation of the impact of an acute single paracetamol 

NCT06549530 MVA-BN II Not Yet 
Recruiting 460 10/2024

Participants will receive two 
doses of the Modified Vaccinia 
Ankara Virus (MVA-BN) vaccine 

four weeks apart. Serum samples 
will be collected at baseline, 2 

weeks, 6 months, and 1 year post-
vaccination. 

Based on a search of Clinicaltrials.gov (https://clinicaltrials.gov/search?cond=Mpox&term=Treatment) Assessed on 
20 August 2024

https://clinicaltrials.gov/search?cond=Monkeypox&term=Treatment


30
Jaiswal N K et al.
Rec. Trends Pharm. Tech. Ind. 2025; 7(1)

overdose on renal functions and serum electrolytes. 
Minia Journal of Medical Research. 2024;35(2):72-9.

20. Masood S, Alkubaisi NA, Aslam M, Salman M, Baraka 
MA, Mustafa ZU, et al., editors. Knowledge of Human 
Monkeypox Infection among Final Year Medical, Phar-
macy, and Nursing Students: A Multicenter, Cross-Sec-
tional Analysis from Pakistan. Healthcare; 2023: MDPI.

21. Naseer MM, Afzal M, Fatima T, Nabiha SM, Rafique 
H, Munir A. Human monkeypox virus: a review on the 
globally emerging virus. Biomed Lett. 2024;10:26-41.

22. Hirschmann J, Everett ED. Haemophilus influenzae 
infections in adults: report of nine cases and a review 
of the literature. Medicine. 1979;58(1):80-94.

23. Basgoz N, Brown CM, Smole SC, Madoff LC, Biddinger 
PD, Baugh JJ, et al. Case 24-2022: a 31-year-old man 
with perianal and penile ulcers, rectal pain, and rash. 
New England Journal of Medicine. 2022;387(6):547-56.

24. Basu I, Perry M. Initial Assessment of the “Head and 
Neck” Patient. Diseases and Injuries to the Head, Face 
and Neck: A Guide to Diagnosis and Management. 
2021:57-134.

25. Price N, Klein JL. Infectious diseases and emergencies. 
Oxford Desk Reference: Acute Medicine. 2016:263.

26. Menezes YR, Miranda ABd. Severe disseminated clin-
ical presentation of monkeypox virus infection in an 
immunosuppressed patient: first death report in Brazil. 
Revista da Sociedade Brasileira de Medicina Tropical. 
2022;55:e0392-2022.

27. Rao K, Priya N, Umadevi H, Smitha T. Molluscum con-
tagiosum. J Oral Maxillofac Pathol. 2013;17(1):146-7.

28. Hanson D, Diven DG. Molluscum contagiosum. Der-
matology online journal. 2003;9(2).

29. Manion M, Sereti I. A 34-Year-Old Man With HIV/
AIDS and a Cavitary Pulmonary Lesion. Chest. 
2021;160(1):e35-e8.

30. Jia L, Yan B, Fang Y, Yang X, Jia H, Zhang M, et al. Cas-
es of Monkeypox show highly overlapping co-infec-
tion with HIV and syphilis. Frontiers in Public Health. 
2024;11:1276821.


