
Gupta et al., IJPSR, 2025; Vol. 16(10): 2680-2691.                                       E-ISSN: 0975-8232; P-ISSN: 2320-5148 

International Journal of Pharmaceutical Sciences and Research                                                                              2680 

IJPSR (2025), Volume 16, Issue 10                                                                      (Review Article) 

 
Received on 23 March 2025; received in revised form, 22 April 2025; accepted, 26 April 2025; published 01 October 2025 

OPHTHALMIC MONKEYPOX: A COMPREHENSIVE REVIEW ON OCULAR 

INVOLVEMENT, DIAGNOSIS, TREATMENT AND VACCINATION 

Mehak Gupta 
*
, Daisy Sharma and Gopal Thakur 

Department of Pharmaceutics, C. T. Institute of Pharmaceutical Sciences, Shahpur, Jalandhar - 144001, 

Punjab, India. 

 

 

 

 

ABSTRACT: Ocular monkeypox, a rare but severe consequence of 

monkeypox virus infection (an Orthopoxvirus), presents with various 

ophthalmic issues, from conjunctivitis and keratitis to, in severe cases, 

corneal ulcers and vision loss. Transmission occurs via Close contact with 

sick people, contaminated objects, or respiratory droplets can spread the 

infection. Among the symptoms include inflamed eyes, swelling, pain, and 

discharge, often alongside systemic symptoms like fever, rash, and swollen 

lymph nodes. Prompt diagnosis and treatment, including supportive care, 

antiviral medications (e.g., tecovirimat or cidofovir), and management of 

secondary bacterial infections, are crucial to prevent permanent damage. 

Corneal transplantation may be considered in vision-threatening cases due to 

corneal damage. Vaccination, especially with the modified vaccinia Ankara 

(MVA) vaccine, offers protection and lessens the risk of severe 

complications, including ocular involvement. Public health strategies, like 

immunization drives and instruction, are vital for outbreak control and 

minimizing the impact of ocular and systemic monkeypox. More 

investigation is required to improve and understand the disease's mechanisms 

and improve treatment, prevention, and surgical approaches. 

INTRODUCTION: The monkeypox virus is a 

double-stranded DNA virus belonging to the 

Orthopoxvirus genus within the Poxviridae family. 

It is responsible for monkeypox, a zoonotic illness 
1
. This virus primarily resides in tropical forest 

regions of Central and Western Africa, but 

infrequent transmission can lead to its spread to 

other locations. Transmission occurs through 

various means, including bites or scratches from 

infected animals, contact with bodily fluids from 

active lesions, and sexual contact.  
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Currently, a global outbreak is underway, with over 

35,000 confirmed cases reported across 85 

countries 
2
. Infected individuals may experience 

fever, followed by the appearance of a 

maculopapular rash that evolves into vesicles, 

pustules, and eventually scabs. Additional 

symptoms such as swollen lymph nodes and 

muscle pain may arise within 6 to 13 days, though 

the incubation period can range from 5 to 21 days.  

The illness generally resolves without intervention; 

however, severe cases have been observed, 

particularly in children and immunocompromised 

individuals, with a reported fatality rate of 3% to 

6% 
3
. Rapid globalization, population migration, 

and expanding trade systems to contribute the 

spread of the monkeypox diseases in recent years, 

leading to outbreaks in many countries worldwide 
4-6

.  
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Human-to-human transmission became severe 

between 1996 and 1997, although the earliest cases 

were epidemic and recorded in African nations ⁷
,
 ⁸. 

A few of the modes of transmission include 

prolonged close contact, respiratory droplets, 

contaminated personal objects, and direct contact 

with rash areas ⁹. 

Monkeypox typically differs from smallpox by 

frequently causing swollen lymph nodes. However, 

the current outbreak has shown that monkeypox 

can present in unexpected ways, sometimes without 

the usual fever or widespread rash. Instead, 

individuals might develop only a few skin sores 

that appear at different times. These sores often 

occur on the genitals, mouth, or rectum areas 

commonly involved in sexual contact. This 

association with sexual activity has led to 

challenges in recognizing and treating monkeypox, 

resulting in some cases being misdiagnosed or 

diagnosed late ¹⁰. 

Additionally, new health complications associated 

with monkeypox have emerged, such as 

inflammation of the urethra, rectal discomfort, and 

difficulty urinating. While the monkeypox virus 

can potentially be transmitted from mother to 

unborn child, the specific consequences for 

pregnant women are still not fully understood ¹¹
, 
¹². 

Furthermore, the discovery of the monkeypox virus 

in semen samples, including instances where the 

virus remained infectious, has raised concerns 

about the possibility of sexual transmission ¹³. 

Epidemiology: Monkeypox, a viral illness, was 

first detected in humans in 1970 in the Democratic 

Republic of the Congo (DRC) after infecting a 

nine-month-old infant ¹⁴. While the number of 

monkeypox outbreaks has increased since then, 

they have primarily been confined to the African 

continent, with limited spread to North America 

and Europe ¹⁵. Early outbreaks were relatively 

small, between 1970 and 1979, 48 confirmed cases 

were recorded in six African countries. By1986, the 

number of human cases had risen to over 400, with 

a concerning mortality rate of approximately 10%. 

Monkeypox outbreaks continue to occur in 

equatorial Central and West Africa ¹⁶, particularly 

in the DRC. Between1991 and 1999 ¹⁷, over 500 

cases were reported in the DRC alone. The Congo 

Basin within the DRC remains an endemic region 

for monkeypox, with a high case fatality rate. 

Currently ¹⁸, an estimated 1,000 cases are reported 

annually in the DRC. 

Viral Re-Emergence: The global outbreak of 

monkeypox (MPV) became apparent in May 2022. 

On May 18, Portugal, Spain, and Canada reported 

14, 7, and 13 cases, respectively 
19

. The next day, 

Belgium, Sweden, and Italy confirmed their first 

infections. Australia identified two cases on May 

20, both linked to recent travel from Europe. That 

same day, France, Germany, and the Netherlands 

also detected their first cases. Meanwhile, the UK 

reported 11 additional cases on May 20, raising its 

total to 71. Belgium became the first nation to 

enforce a 21-day isolation period for MPV 
20

. On 

May 21, Israel and Switzerland confirmed their 

initial cases. By June 3, Spain, which had originally 

reported cases on May 18, experienced a sharp rise 

of 20 new infections, bringing its total to 186 
21

. 

The global spread of monkeypox continued to 

accelerate in late May 2022. Denmark reported first 

case on May 23, linked to travel from Canary 

Islands. On May 24, Quebec, Canada, confirmed 

15 cases, and the Czech Republic reported its first 

case, linked to an international music festival held 

in Belgium. By May 24, monkeypox cases had 

been reported in 19 countries worldwide. The 

source of the outbreak remained unknown, but the 

emerging nature of the outbreak suggested both 

human-to-human and possibly animal-to-human 

transmission. In late May, the United Arab 

Emirates first case was reported in a 29-year-old 

woman who had recently traveled from West 

Africa. These developments further highlighted the 

rapid global spread of monkeypox beyond its 

traditionally endemic regions in Africa. 

Manifestations of Viral Infections: Monkeypox 

infection shares some similarities with milder cases 

of smallpox ²², but a key distinction lies in the 

presence of swollen lymph nodes 

(lymphadenopathy), which is not observed in 

smallpox. Initial symptoms typically include fever, 

headache, backache, muscle aches, and fatigue. The 

incubation period for monkeypox generally lasts 

between 7 and 14 days, though it can extend up to 

21 days. Symptoms usually begin with fever, 

followed by the appearance of a facial rash that 

gradually spreads to other parts of the body. 
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Lesions typically first appear in the oropharynx 

(back of the throat) before progressing further. 

Serum antibodies become detectable approximately 

two weeks after exposure to the virus ²³. The 

mortality rate of monkeypox varies significantly, 

ranging from 1% to 10%, depending on the specific 

strain (clade) of the virus and the availability of 

adequate medical care ²⁴. 

Viral Entry and the Development of Disease: 

The monkeypox virus (MPV) can enter the human 

body through the nasopharynx, oropharynx, or 

direct skin contact. After entry, the disease 

replicates at the initial position of infection already 

spreading to adjacent lymph nodes. It then 

disseminates to other organs via the bloodstream. 

MPV, like other orthopoxviruses, it has an oval or 

rectangular structure surrounded by a lipoprotein 

outer membrane ²⁵. Its genome consists of 197 

kilobases of linear, DNA has twin strands. Despite 

being a DNA virus, MPV reproduces in the 

cytoplasm of the host cell. Viral repetition, 

transcription, and assembly of new virus-related 

particles require the synthesis of numerous viral 

proteins ²⁶. Poxviruses, including MPV, can enter 

host cells through various mechanisms, including 

fusion, endocytosis, and macropinocytosis ²⁷. 

The monkeypox virus has two main clades: the 

West African clade, which is generally milder, and 

the Congo Basin clade, which originated in Central 

Africa and is more severe. Recent genetic analysis 

of monkeypox virus samples in Europe suggests 

that they closely resemble the West African clade 

²⁸, indicative of a potentially less severemethod of 

the illness. However, further research is needed to 

confirm this finding ²⁹. The 2003 U.S. outbreak, 

which involved the West African clade, highlights 

that the cruelty of the illness can vary between 

different viral clades. In general, both human and 

non-human primate infections caused by the West 

African clade tend to be less severe compared to 

those caused by the Congo Basin clade 
30, 31

. 

Monkeypox is known to trigger an immune 

response involving T-cells ³². However, studies 

have shown that T-cells from individuals 

previously infected with monkeypox exhibit a 

limited inflammatory response. This suggests that 

the monkeypox virus might produce a factor that 

suppresses the body's T-cell response ³³, potentially 

enhancing its ability to cause infection. A crucial 

immune-modulating gene, which suppresses 

complement enzymes, is found in the Central 

African clade of the monkeypox virus but is absent 

in the West African clade. This gene's presence 

may play a role in the greater virulence observed in 

the Central African strain compared to its West 

African counterpart 
34, 35

. The Central African 

monkeypox clade also exhibits a greater ability to 

manipulate host cell death (apoptosis), suggesting a 

stronger suppression of host immune responses 

than the West African clade ³⁶. 

Genomic comparisons revealed a nucleotide 

variation of approximately 0.55 to 0.56% between 

three West African monkeypox strains (SL-V70, 

COP-58, and WRAIR-61) and a Central African 

strain (ZAI-96). Despite this difference, the West 

African strain is estimated to have 171 unique 

genes, whereas the Central African strain is 

characterized by 173 distinct and well-defined 

genes.Ananalysis of 56 virulence-related genes, 

selected due to their role in pathogenic differences 

between the two clades, revealed that 53 were 

common to both strains. The greatest genetic 

variations among the strains were identified in the 

orthologs of BR-203, BR-209, and COP-C3L ³⁷. 

Eye: Corneal scarring and vision loss are serious 

complications of monkeypox infection ³⁸. Optical 

complications remain arenot unique to monkeypox; 

they stood also reported in 5–9% of smallpox 

(variola virus) infections. Before the eradication of 

smallpox, preventative measures to reduce 

blindness included eye lubrication for at-risk 

individuals and vitamin supplementation. These 

interventions were particularly crucial for 

preventing secondary bacterial corneal infections, 

which often developed later in the disease course. 

In smallpox, severe ocular damage was frequently 

linked to bacterial superinfection of corneal ulcers, 

leading to serious complications such as corneal 

rupture, anterior staphyloma, and bulbar phthisis ³⁹. 

Topical trifluridine has been used in several cases 

to accelerate symptom relief and reduce long-term 

corneal scarring. Trifluridine is regarded as the 

primary treatment for ocular vaccinia, while topical 

or oral antibiotics may be used to manage bacterial 

superinfection or as a preventive measure ⁴⁰⁻⁴². 
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Nine months after the original wound had healed, a 

recurrent corneal erosion caused by a cowpox virus 

poison was informed (i.e., in the absence of 

culturable virus). In this patient, prolonged corneal 

damage and viral persistence were believed to have 

resulted from the administration of steroid eye 

drops for inflammation management. She 

eventually underwent multiple corneal transplants. 

In earlier cases, long-term vision loss, corneal 

opacity, and tissue scarring were observed. Over 

several years of follow-up, monkeypox patients 

with ocular complications reported persistent 

discomfort (personal communication, CDC, A. 

McCollum).During the smallpox era, twno 

relatively simple interventions topical antibiotics 

and improved eye lubrication were used to treat 

ocular complications. These methods may also be 

beneficial in monkeypox-related eye infections. To 

prevent long-term vision impairment, early and 

targeted treatment aimed at supporting viral 

clearance similar to approaches used for ocular 

vaccinia may be advantageous 
43

. 

Differential Diagnosis of Monkeypox: Apart from 

MPXV, several other orthopoxviruses and their 

associated vaccinations can cause similar corneal 

infections and complications. Among the 

poxviruses, smallpox has been extensively studied. 

A key distinguishing feature of MPXV is 

lymphadenopathy, which sets it apart from 

smallpox and chickenpox infections. This symptom 

usually appears in the early stages of the disease ⁴⁴. 

It has been reported that 5–9% of smallpox patients 

experience ocular symptoms. Based on these 

similarities, corneal ulceration is the most common 

ocular complication of MPXV, posing a significant 

risk to vision through various mechanisms, 

including perforation and endophthalmitis ⁴⁵. 

Patients who develop pustular lesions on the 

eyelids or conjunctiva after receiving a smallpox 

vaccination or recently coming into contact with a 

vaccinated individual should be suspected of 

having ocular vaccinia 
46, 47

. Accidental eye 

rubbing after touching the smallpox vaccination 

site can lead to blepharoconjunctivitis, either 

through self-inoculation (autoinoculation) or close 

contact ⁴⁸. Approximately 10 to 20 cases of ocular 

vaccinia occur per million primary smallpox 

vaccinations, and the condition is associated with 

more severe complications in first-time vaccine 

recipients than in those who are revaccinated. The 

risk of ocular vaccinia was estimated to be similar 

for both standard smallpox vaccines Dryvax and 

ACAM2000 ⁴⁹. However, the recently approved 

MPXV vaccines, (MVA-BN) Modified Vaccinia 

Ankara-Bavarian Nordic, as well as the non-

replicating smallpox vaccine, do not cause ocular 

vaccinia. 

Eye infections caused by orthopoxviruses can 

resemble those caused by other viruses, such as 

Molluscumcontagiosum (MC), Varicella-Zoster 

virus and Herpes simplex virus. While monkeypox 

virus (MPXV) can sometimes lead to 

blepharoconjunctivitis (inflammation of the eyelids 

and conjunctiva), most individuals ill with Herpes 

Simplex Virus type 1 (HSV-1) which can 

potentially cause similar ocular symptoms, such as 

superficial punctate keratitis (SPK) remain 

asymptomatic ⁵⁰. 

Additionally, HSV ocular infections can present in 

three primary forms: retinitis, uveitis, and keratitis. 

Diagnosing herpes zoster ophthalmicus, which 

results from the reactivation of latent VZV, 

requires a history of a prior rash or noticeable skin 

lesions ⁵¹. This condition can cause frontal corneal 

infiltrates, epithelial keratitis, and conjunctivitis, 

mimicking ocular manifestations of poxvirus 

infections ⁵²·⁵³. 

Ocular Mpox: 

Epidemiology: The collective term "Mpox-related 

ophthalmic diseases (MPXROD)" refers to ocular 

defects or symptoms associated with Mpox. The 

usual ocular manifestations of Mpox include 

conjunctivitis, pustules on the eyelids, and other 

eye-related complications. The world-wide spread 

of the Clade IIb serotype led to the 2022 MPXV 

pandemic, whereas Clades I and IIa of the virus are 

primarily found and transmitted within Africa ⁵⁴. 

Compared to the 2022 pandemic, MPXROD-

related infections were more prevalentthrough the 

previous Clade I epidemic ⁵⁵
, 
⁵⁶. Ocular symptoms 

of MPXV can present in various forms, often 

caused by autoinoculation of the eye. However, 

these symptoms are commonlyreflected a less 

frequent manifestation of the sickness ⁵⁷. A 

education conducted on 185 Mpox-infected 

patients in Paris revealed that 1% developed eye-
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related complications ⁵⁸. Conjunctivitis, along with 

other symptoms, was a cause of hospitalization, 

and some patients presented pustules on the eyelids 

in addition to conjunctivitis. Similarly, studies 

conducted in the Democratic Republic of the 

Congo also informedocular complications ⁵⁹. 

Notably, when Mpox patients developed 

conjunctivitis, a significant proportion (47%) 

became bedridden (Figure A), compared to only 

16% of those without conjunctivitis. This suggests 

a potential link between severe Mpox infection and 

conjunctivitis. Further research is needed to 

understand how Mpox targets ocular cells and what 

factors contribute to eye-related symptoms 
60

. 

Ocular Surface Complications: Although Mpox 

symptoms in the eye's after region are quite 

uncommon, The ocular surface is usually affected 

by ocular mpox, and at the moment of release 

.Clinical pictures of ocular Mpox include the 

classic signs of epithelial keratitis, anterior uveitis, 

significant conjunctivitis, and conjunctival 

erosions, along with geographical corneal ulcers 

that progress into Spartan corneal thinning, eyelid 

papules, peripheral corneal semi-lunar gain access 

to, and corneal opacification 
61

. 

 
FIG. 1: KERATITIS, CORNEAL OPACITIES, AND 

DIFFUSE OCULAR HYPEREMIA
62 

Conjunctivitis: Bacterial or viral infections are the 

primary causes of pink eye (conjunctivitis), 

particularly in child and the elder people, due in 

part to their weakened immune systems. In such 

cases, an allergic response often occurs, 

accompanied by a noticeable mucus discharge from 

the eye. In nearly 20% of Mpox cases, 

conjunctivitis has been the most frequently reported 

symptom. Patients diagnosed with conjunctivitis in 

Mpox also exhibited higher rates of added 

symptoms, including chills, nausea, sweating, 

mouth ulcers, sore throat, general malaise, 

lymphadenopathy, and photophobia. Blepharo-

conjunctivitis is another possible ocular 

complication of Mpox, characterized by 

inflammation affecting both the eyelid and the 

conjunctiva ⁶³. Clinical investigations suggest that 

MPXV has the the capacity to cause inflammation 

and infect conjunctival epithelial cells. 

Keratitis: MPXV infection has been linked to 

several cases of keratitis, an inflammation of the 

cornea, emphasizing the virus's potential to cause 

significant ocular damage ⁶⁴. One reported case 

involved a patient with a corneal epithelial defect, 

discomfort, corneal edema, and keratic precipitates, 

indicating a corneal infection ⁶⁵. 

Keratitis is a leading cause of blindness resulting 

from various infections. While ocular epithelial 

cells help defend against pathogens by releasing 

immune mediators, excessive immune responses 

can lead to corneal scarring. Interestingly, studies 

in mice suggest that the absence of certain immune 

cells (CD4+ and CD8+ T cells) can worsen keratitis 

caused by a related virus ⁶⁶. The mechanisms 

behind MPXV-induced keratitis remain unclear, 

but given its potential to cause vision loss, further 

research is crucial to identify the viral and host 

factors involved. 

Blepharitis and Periorbital Lesions: Eyelid 

inflammation, or blepharitis, affects the margins of 

both eyelids and often occurs when small oil glands 

are based on eyelashes become closed, leading to 

redness and discomfort. In individuals with Mpox, 

MPXV have been related to blepharitis. According 

to reports, blepharitis is more prevalent in 

unvaccinated Mpox patients (30%) compared to 

those who previously received a smallpox 

vaccination (7%) ⁶⁷. 

MPXV has also been associated with various eye-

related warning sign, excluding conjunctivitis, 

blepharoconjunctivitis, and keratitis, particularly 

affecting the periorbital area and eyelids ⁶⁸. 

Additionally, there are reports of periorbital rashes 

in MPXV patients. These rashes, along with further 

facial lesions, may not only indicate direct viral 

transmission through skin contact but also suggest 

a potential risk of viral sexual transmission. 

Furthermore, these symptoms often occur alongside 

systemic signs such as severe cervical 

lymphadenopathy and fever ⁶⁹. 
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Host Factors Contributing to Ocular Mpox 

Development: Glycosaminoglycans (GAGs) and 

proteoglycans serve as host receptors for MPXV, 

facilitating viral entry and interaction with key 

signaling pathways, including TGF-β, FAK, and 

ERK 
70, 71

. Among these, the TGF-β pathway plays 

a critical starring role in optical surface 

homeostasis then disease progression, as it is 

expressed by stromal keratocytes, conjunctival, 

corneal, and limbal epithelial cells ⁷². 

This pathway is particularly essential for enhancing 

re-epithelialization, promoting epidermal growth 

factor receptor (EGFR) recycling, and accelerating 

wound healing 
73, 74

. Additionally, it supports the 

formation of the corneal epithelial cell adhesion 

complex, increases protease inhibitor expression, 

and recruits neutrophils and monocytes during 

inflammation 
75, 76

. 

During conjunctivitis, the smallpox virus has been 

shown to replicate aggressively, triggering the host 

to produce epidermal growth factor (EGF) and 

other genes that enhance cell tropism and 

pathogenicity. Since MPXV can be spread through 

tears, this may explain the development of ocular 

symptoms. 

Additionally, poxviral DNA encodes several 

immune-evasive proteins, such as MC132, p28 

ubiquitin ligase, and histone deacetylase proteins, 

which help the virus evade the host’s innate 

antiviral immune response. This immune evasion 

more promotes the formation of skin 

wounds⁷⁷.Much of our present-day understanding 

of MPXV-host interactions comes from studies on 

related viruses, but the mechanisms underlying 

MPXV ocular pathogenesis remain largely 

unexplored. Further research is needed to uncover 

the host factors that MPXV exploits or suppresses 

in the development of ocular disease ⁷⁸. 

Transmission: The term "zoonotic transmission" 

refers to the transfer of illness from animals to 

humans or between individuals ⁷⁹. Primary zoonotic 

transmission occurs when humans come into direct 

contact with or consume infected natural hosts. 

Body fluids, respiratory droplets, or skin lesions 

from an infected person can all result in secondary 

transmission ⁸⁰. A study found that 95% of infected 

patients reported intimate sexual contact, and males 

who identified as gay or bisexual made over 98% 

of the affected population. Lesions most frequently 

occur in the anogenital area, further suggesting that 

sexual contact may be a key transmission route⁸¹⁻⁸². 

However, sexual transmission has not yet been 

fully confirmed as a distinct infection pathway, and 

further research is ongoing ⁸³. 

Kaler et al. emphasize that respiratory droplets 

remain the primary mode of human-to-human 

transmission. Additionally, children and immune-

compromised persons such as those with AIDS or 

undertaking antiretroviral therapy are at a higher 

risk of severe infection and complications⁸⁴. 

Ophthalmic Manifestations: In addition to 

systemic symptoms, ocular involvement in mpox 

can present with eye pain, redness, excessive 

tearing, photophobia, discharge, periorbital 

swelling, and impaired vision. Research indicates 

that unvaccinated individuals (74%) are more likely 

to experience ocular complications compared to 

those who have received a smallpox vaccination 

(39.5%). 

Mpox has been shown to affect multiple ocular 

structures, including the sclera, cornea, 

conjunctiva, and eyelids. Kaufman & Co⁸⁵ 

introduced the term "Mpox-Related Ophthalmic 

Disease" (MPOXROD) to describe the wide range 

of ocular symptoms associated with mpox infection 

⁸⁶. 

Treatment: Supportive care is the primary 

approach for managing systemic monkeypox 

infections, as MPXV infection typically resolves on 

its own⁸⁷⁻⁸⁸. However, patients with severe illness 

or those at risk of complications may require 

systemic antiviral treatment. The available antiviral 

options include tecovirimat, cidofovir, 

brincidofovir, and vaccinia immune globulin 

intravenous (VIGIV) ⁸⁹⁻⁹⁰. Tecovirimat suppresses 

the Orthopoxvirus F13L gene's product. In 2018, 

tecovirimat was licensed by the U.S. FDA to treat 

smallpox, primarily based on animal research⁹¹. 

The CDC has a process for providing access to 

investigational drugs (those not yet fully approved) 

for treating non-variolaorthopoxvirus infections, 

including monkeypox. Because monkeypox can 

affect the eyes and the eye is considered a "special 

hazard" area, tecovirimat may be considered a 
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treatment option ⁹². However, it remains unclear 

how effective tecovirimat is for MPXROD and 

how bioavailable it is in the eyes ⁹³⁻⁹⁴.To treat 

cytomegalovirus retinitis, the FDA has approved 

cidofovir, a gene nucleotide analog that blocks viral 

DNA polymerase. In vitro as well as in animal 

models, it has demonstrated effectiveness against 

orthopoxviruses, including MPXV. In 2021, the 

FDA approved brincidofovir, a cidofovirprodrug, 

for the treatment of smallpox following research in 

animals and in-vitro, which demonstrated its 

efficacy against orthopoxviruses. 

Orthopoxvirus species. While brincidofovir is not 

currently part of the national medical stockpile, the 

CDC is developing a program to allow its use in 

treating monkeypox. VIGIV is derived from 

purified plasma immune globulin, obtained from 

donors who have been vaccinated and possess high 

levels of anti-vacciniatiters. It is FDA-approved for 

treating complications related to vaccinia 

vaccination; however, it can also be used to 

manage other orthopoxvirus infections through an 

expanded-access program. In addition to benefiting 

individuals with significant T-cell depletion (such 

as those with HIV/AIDS), VIGIV can be 

administered for severe monkeypox infections or as 

post-exposure prophylaxis ⁹⁵. 

In a vaccinia keratitis animal model, VIGIV 

therapywas linked to a rise in corneal scarring ⁹⁶. 

However, further trainings are not confirmed this 

correlation. Although the CDC advises against 

using VIGIV when monkeypox is accompanied by 

active Keratitis doesn't seem to be a precise reason 

not to use VIGIV ⁹⁷. Currently, there is no approved 

antiviral topical treatment for monkeypox 

infections. The only reported case of ocular 

vaccinia utilized the FDA-approved1% trifluridine 

ophthalmic solution, which is primarily used to 

treat herpes simplex virus keratitis ⁹⁸. This 

medication has also demonstrated in vitro 

effectiveness against orthopoxviruses ⁹⁹. 

There is currently limited clinical knowledge on 

trifluridine's efficacy in treating human MPXROD 

¹⁰⁰. In cases of MPXROD, the CDC recommends 

considering topical trifluridine. Historically, 

MPXROD and other ophthalmic symptoms of 

Orthopoxvirus infections have been managed with 

extensive topical lubrication ¹⁰¹, which remains a 

crucial part of supportive ocular treatment. Topical 

antibiotics may also play a key role in preventing 

bacterial superinfection, particularly in cases 

involving corneal ulcers and epithelial 

abnormalities 
102, 103

. 

Vaccination: Although there is currently no 

vaccine specifically designed to prevent 

monkeypox, smallpox immunization may provide 

cross-protection against monkeypox, with an 

efficacy of up to 85% 
104

. However, since the 

1970s, the eradication of smallpox has led to the 

discontinuation of routine smallpox vaccination in 

the United States. Furthermore, the extent to which 

a smallpox vaccine administered decades ago 

provides protection against monkeypox remains 

uncertain. As previously mentioned, epidemic data 

suggest that prior immunization is associated with 

lower MPXROD rates 
105-106

. However, it remains 

unclear whether an extended interval between 

vaccinations may weaken this protective 

association 
107

. 

Vaccination against smallpox is currently being 

utilized to prevent the spread of monkeypox. The 

currently available smallpox vaccines include 

JYNNEOS and ACAM2000. ACAM2000 utilizes a 

replication-competent vaccine virus and is 

delivered through skin scarification. On the other 

hand, JYNNEOS is given subcutaneously in two 

doses and contains a modified Ankara vaccinia 

strain with limited replication ability 
108

. These 

vaccines are not widely accessible to the general 

public and are primarily reserved for post-exposure 

prophylaxis (PEP) and pre-exposure prophylaxis 

(PrEP) in select high-risk occupational groups. 

Theseinclude laboratory personnel handling 

orthopoxviruses, research workers, and select 

public health and healthcare professionals 

designated by public health authorities 
109-110

. 

Clinicians should stay updated on vaccine 

recommendations, as eligibility criteria continue to 

expand based on vaccine availability and epidemic 

trends. Local public health agencies provide the 

latest vaccine distribution updates, and JYNNEOS 

is becoming increasingly accessible 
111, 112

. 

Infection Risk from Corneal Transplants: At 

present, no cases of monkeypox transmission have 

been associated with corneal transplants. However, 
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as noted earlier, individuals experiencing active 

monkeypox conjunctivitis may still release the 

virus ¹¹³⁻¹¹⁵. A monkeypox outbreak presents a 

unique challenge, as corneal transplants are far 

more common in wealthy nations, where the 

disease remains relatively rare. In July 2022, the 

Eye Bank Connotation of America introduced 

protective measures to reduce the risk of MPXV 

transmission through corneal transplants from 

cadavers. Considering the 5–21 day MPXV 

incubation period, the association recommends 

excluding donors who meet any of the following 

criteria: MPXV-positive status, Unexplained 

Orthopoxvirus positivity, Presence of a 

monkeypox-related rash, close connection with a 

confirmed monkeypox case within the past 21 days 

¹¹⁶ Cornea specialists should stay informed about 

updates from the Eye Bank Connotation of 

America as the outburst continues to evolve ¹¹⁷. 

CONCLUSION: Monkeypox affecting the eyes is 

a serious complication that can threaten vision. It 

can cause various eye problems, from 

conjunctivitis and eyelid inflammation to corneal 

ulcers and, in severe cases, blindness. Prompt 

diagnosis and treatment are crucial to prevent 

permanent damage. Treatment involves antiviral 

medications, supportive care, and management of 

any secondary infections. Surgery, like corneal 

transplantation, might be necessary in severe cases. 

Vaccination, especially with the MVA vaccine, is a 

key preventative measure that can greatly reduce 

the risk and severity of monkeypox, including its 

effects on the eyes. Public health inventiveness, 

such as vaccination programs and educational 

campaigns, are essential for controlling the virus's 

spread. Continued research is vital for improving 

our understanding of the disease, refining 

treatments and surgical techniques, and developing 

better prevention strategies to protect both eye 

health and overall well-being. 

ACKNOWLEDGMENT: I am especially grateful 

to my teachers for their continuous support and 

valuable insights, and to my friends for their 

encouragement and positivity. A special note of 

thanks goes to my family for their unconditional 

support, understanding, and constant motivation 

throughout this academic journey. 

CONFLICTS OF INTEREST: None 

REFERENCES: 

1. Soheili M, Nasseri S, Afraie M, Khateri S, Moradi Y, 

Mortazavi SM and Gilzad-Kohan H: Monkeypox: 

virology, pathophysiology, clinical characteristics, 

epidemiology, vaccines, diagnosis, and treatments. Journal 

of Pharmacy & Pharmaceutical Sciences 2022; 25: 297-

322. 

2. Quarleri J, Delpino MV and Galvan V: Monkeypox: 

considerations for the understanding and containment of 

the current outbreak in non-endemic countries. 

Geroscience 2022; 44(4): 2095-103. 

3. Yong SE, Ng OT, Ho ZJ, Mak TM, Marimuthu K, Vasoo 

S, Yeo TW, Ng YK, Cui L, Ferdous Z and Chia PY: 

Imported monkeypox, singapore. Emerging Infectious 

diseases 2020; 26(8): 1826. 

4. Bunge EM, Hoet B, Chen L, Lienert F, Weidenthaler H, 

Baer LR and Steffen R: The changing epidemiology of 

human monkeypox A potential threat? A systematic 

review. PLoS Neglected Tropical Diseases 2022; 16(2): 

0010141. 

5. Meo SA, Al-Khlaiwi T, Al Jassir FF and Meo AS: Impact 

of traveling on transmission trends of human monkeypox 

disease: worldwide data based observational analysis. 

Frontiers in Public Health 2023; 11: 1029215. 

6. Costello V, Sowash M, Gaur A, Cardis M, Pasieka H, 

Wortmann G and Ramdeen S: Imported monkeypox from 

international traveler, Maryland, USA, 2021. Emerging 

Infectious Diseases 2022; 28(5): 1002. 

7. Alakunle E, Moens U, Nchinda G and Okeke MI: 

Monkeypox virus in Nigeria: infection biology, 

epidemiology, and evolution. Viruses 2020; 12(11): 1257. 

8. World Health Organization. WHO consultation to adapt 

influenza sentinel surveillance systems to include COVID-

19 virological surveillance: virtual meeting, 6–8 October 

2020. World Health Organization 2022. 

9. Kaler J, Hussain A, Flores G, Kheiri S and Desrosiers D: 

Monkeypox: a comprehensive review of transmission, 

pathogenesis, and manifestation. Cureus 2022; 14(7). 

10. Dashraath P, Nielsen-Saines K, Mattar C, Musso D, 

Tambyah P and Baud D: Guidelines for pregnant 

individuals with monkeypox virus exposure. Lancet 

(London, England) 2022; 400(10345): 21. 

11. Heskin J, Belfield A, Milne C, Brown N, Walters Y, Scott 

C, Bracchi M, Moore LS, Mughal N, Rampling T and 

Winston A: Transmission of monkeypox virus through 

sexual contact–A novel route of infection. The Journal of 

Infection 2022; 85(3): 334. 

12. Antinori A, Mazzotta V, Vita S, Carletti F, Tacconi D, 

Lapini LE, D’Abramo A, Cicalini S, Lapa D, Pittalis S and 

Puro V: Epidemiological, clinical and virological 

characteristics of four cases of monkeypox support 

transmission through sexual contact, Italy May 2022. 

Eurosurveillance 2022; 27(22): 2200421. 

13. Lapa D, Carletti F, Mazzotta V, Matusali G, Pinnetti C, 

Meschi S, Gagliardini R, Colavita F, Mondi A, Minosse C 

and Scorzolini L: Monkeypox virus isolation from a semen 

sample collected in the early phase of infection in a patient 

with prolonged seminal viral shedding. The Lancet 

Infectious Diseases 2022; 22(9): 1267-9. 

14. Thakur M, Das P, Sobti RC and Kaur T: Human 

monkeypox: epidemiology, transmission, pathogenesis, 

immunology, diagnosis and therapeutics. Molecular and 

Cellular Biochemistry 2023; 478(9): 2097-110. 

15. Ferdous J, Barek MA, Hossen MS, Bhowmik KK and 

Islam MS: A review on monkeypox virus outbreak: new 



Gupta et al., IJPSR, 2025; Vol. 16(10): 2680-2691.                                       E-ISSN: 0975-8232; P-ISSN: 2320-5148 

International Journal of Pharmaceutical Sciences and Research                                                                              2688 

challenge for world. Health Science Reports 2023; 6(1): 

1007. 

16. Ogoina D, Iroezindu M, James HI, Oladokun R, Yinka-

Ogunleye A, Wakama P, Otike-Odibi B, Usman LM, 

Obazee E, Aruna O and Ihekweazu C: Clinical course and 

outcome of human monkeypox in Nigeria. Clinical 

Infectious Diseases 2020; 71(8): 210-4. 

17. Heymann DL and Simpson K: The evolving epidemiology 

of human monkeypox: questions still to be answered. The 

Journal of Infectious Diseases 2021; 223(11): 1839-41. 

18. Bosworth A, Wakerley D, Houlihan CF and Atabani SF: 

Monkeypox: An old foe, with new challenges. Infection 

Prevention in Practice 2022; 4(3): 100229. 

19. Al-Mustapha AI, Ogundijo OA, Sikiru NA, Kolawole B, 

Oyewo M, El-Nadi H, Mustapha AM, Adebudo LI, 

Odukoya A, Asiegbu EC and Nanven MB: A cross-

sectional survey of public knowledge of the monkeypox 

disease in Nigeria. BMC Public Health 2023; 23(1): 591. 

20. Chavda VP, Vora LK and Apostolopoulos V: Monkeypox: 

a new face of outbreak. Expert Review of Vaccines 2022; 

21(11): 1537-40. 

21. Taylor L: Monkeypox: WHO declares a public health 

emergency of international concern. BMJ: British Medical 

Journal (Online) 2022; 378: 1874. 

22. Kumar N, Acharya A, Gendelman HE and Byrareddy SN: 

The 2022 outbreak and the pathobiology of the 

monkeypox virus. Journal of Autoimmunity 2022; 131: 

102855. 

23. Rohilla R, Mohanty A, Satapathy P, Sah S and Rustagi S: 

Al-Qaim ZH, Sah R. Monkeypox outbreak in non-endemic 

countries: An ongoing outbreak. International Journal of 

Surgery Open 2023; 55: 100616. 

24. Adalja A and Inglesby T: A novel international 

monkeypox outbreak. Annals of Internal Medicine 2022; 

175(8): 1175-6. 

25. Alakunle E, Moens U, Nchinda G and Okeke MI: 

Monkeypox virus in Nigeria: infection biology, 

epidemiology, and evolution. Viruses 2020; 12(11): 1257. 

26. Forni D, Molteni C, Cagliani R and Sironi M: Geographic 

structuring and divergence time frame of monkeypox virus 

in the endemic region. The Journal of infectious diseases. 

2023; 227(6): 742-51. 

27. Schin AM, Diesterbeck US and Moss B: Insights into the 

organization of the poxvirus multicomponent entry-fusion 

complex from proximity analyses in living infected cells. 

Journal of Virology 2021; 95(16): 10-128. 

28. Antunes F, Cordeiro R, Virgolino A. Monkeypox: from a 

neglected tropical disease to a public health threat. 

Infectious Disease Reports 2022; 14(5): 772-83. 

29. Velavan TP and Meyer CG: Monkeypox 2022 outbreak: 

an update. Trop Med Int Health 2022; 27(7): 604-5. 

30. Saxena SK, Ansari S, Maurya VK, Kumar S, Jain A, 

Paweska JT, Tripathi AK and Abdel‐Moneim AS: 

Re‐emerging human monkeypox: a major public‐health 

debacle. Journal of Medical Virology 2023; 95(1): 27902. 

31. Mahmoud A and Nchasi G: Monkeypox virus: A zoonosis 

of concern. J of Medical Virology 2023; 95(1): 27968. 

32. Minhaj FS, Ogale YP, Whitehill F, Schultz J, Foote M, 

Davidson W, Hughes CM, Wilkins K, Bachmann L, 

Chatelain R and Donnelly MA: Monkeypox outbreak—

Nine Sates 2022; 71(23): 764–769. 

33. Parnian R, Heydarifard F, Mousavi FS, Heydarifard Z and 

Zandi M: Innate immune response to monkeypox virus 

infection: mechanisms and immune escape. Journal of 

Innate Immunity 2024; 16(1): 413-24. 

34. He Y, Tang Y, Wang C, Zhou Z, Li W and Tian M: The 

global health threat of monkeypox virus: understanding its 

biology, transmission, and potential therapeutic 

interventions. Infection and Drug Resistance 2023; 7759-

66. 

35. Loganathan T, Fletcher J, Abraham P, Kannangai R, 

Chakraborty C, El Allali A, Alsamman AM and Zayed H: 

Expression analysis and mapping of Viral Host Protein 

interactions of Poxviridae suggests a lead candidate 

molecule targeting Mpox. BMC Infectious Diseases 2024; 

24(1): 483. 

36. Kataria R, Kaur S and Kaundal R: Deciphering the 

complete human-monkeypox virus interactome: 

Identifying immune responses and potential drug targets. 

Frontiers in Immunology 2023; 14: 1116988. 

37. Thakur M, Das P, Sobti RC and Kaur T: Human 

monkeypox: epidemiology, transmission, pathogenesis, 

immunology, diagnosis and therapeutics. Molecular and 

Cellular Biochemistry 2023; 478(9): 2097-110. 

38. Sukhdeo SS, Aldhaheri K, Lam PW and Walmsley S: A 

case of human monkeypox in Canada. CMAJ 2022; 

194(29): 1031-5. 

39. Finamor LP, Mendes-Correa MC, Rinkevicius M, Macedo 

G, Sabino EC, Villas-Boas LS, de Paula AV, de Araujo-

Heliodoro RH, da Costa AC, Witkin SS and Santos KL: 

Ocular manifestations of Monkeypox virus (MPXV) 

infection with viral persistence in ocular samples: a case 

series. International Journal of Infectious Diseases 2024; 

146: 107071. 

40. Al-Mustapha AI, Ogundijo OA, Sikiru NA, Kolawole B, 

Oyewo M, El-Nadi H, Mustapha AM, Adebudo LI, 

Odukoya A, Asiegbu EC and Nanven MB: A cross-

sectional survey of public knowledge of the monkeypox 

disease in Nigeria. BMC Public Health 2023; 23(1): 591. 

41. Doan S, Houry R, Cristea I, Boughar B, Cochereau I, 

Gabison EE and Guindolet D: Severe corneal involvement 

associated with Mpox infection. JAMA Ophthalmology 

2023; 141(4): 402-3. 

42. Ly-Yang F, Miranda-Sánchez A, Burgos-Blasco B, 

Fernández-Vigo JI, Gegúndez-Fernández JA and Díaz-

Valle D: Conjunctivitis in an individual with monkeypox. 

JAMA ophthalmology 2022; 140(10): 1022-4. 

43. Finamor LP, de Freitas D, Andrade G, Bergamasco VD, 

Cunha L, Lázari C and Muccioli C: Tecovirimat treatment 

for monkeypox virus keratouveitis. JAMA Ophthalmology 

2023; 141(2): 210-2. 

44. Hamdana AH, Mohsin H, HabibTharwani Z, Masood W, 

Furqana AQ, Sohail A, Durdana AR, Ashraf MT, Uddin 

N, Islam Z and Essar MY: Monkeypox virus and other 

emerging outbreaks: An overview and future perspective. 

INQUIRY: The Journal of Health Care Organization, 

Provision, and Financing 2023; 60: 00469580231175437. 

45. Seyed Alinaghi S, Afsahi AM, Afzalian A, Shahidi R, 

Zadeh SS, Varshochi S, Dashti M, Ghasemzadeh A, 

Pashaei A, Paranjkhoo P and Parmoon Z: Monkeypox: a 

systematic review of epidemiology, pathogenesis, 

manifestations, and outcomes. Russian Journal of Infection 

and Immunity 2023; 13(6): 1169-86. 

46. RayatiDamavandi A, Semnani F and Hassanpour K: A 

review of monkeypox ocular manifestations and 

complications: insights for the 2022 outbreak. 

Ophthalmology and Therapy 2023; 12(1): 55-69. 

47. Gurnani B, Kaur K, Chaudhary S and Balakrishnan H: 

Ophthalmic manifestations of monkeypox infection. Indian 

Journal of Ophthalmology 2023; 71(5): 1687-97. 

48. Al-Mustapha AI, Ogundijo OA, Sikiru NA, Kolawole B, 

Oyewo M, El-Nadi H, Mustapha AM, Adebudo LI, 

Odukoya A, Asiegbu EC and Nanven MB: A cross-



Gupta et al., IJPSR, 2025; Vol. 16(10): 2680-2691.                                       E-ISSN: 0975-8232; P-ISSN: 2320-5148 

International Journal of Pharmaceutical Sciences and Research                                                                              2689 

sectional survey of public knowledge of the monkeypox 

disease in Nigeria. BMC Public Health 2023; 23(1): 591. 

49. Gandhi AP, Gupta PC, Padhi BK, Sandeep M, Suvvari 

TK, Shamim MA, Satapathy P, Sah R, León-Figueroa DA, 

Rodriguez-Morales AJ and Barboza JJ: Ophthalmic 

manifestations of the monkeypox virus: a systematic 

review and meta-analysis. Pathogens 2023; 12(3): 452. 

50. RayatiDamavandi A, Semnani F and Hassanpour K: A 

review of monkeypox ocular manifestations and 

complications: insights for the 2022 outbreak. 

Ophthalmology and Therapy 2023; 12(1): 55-69. 

51. Lum FM, Torres-Ruesta A, Tay MZ, Lin RT, Lye DC, 

Rénia L and Ng LF: Monkeypox: disease epidemiology, 

host immunity and clinical interventions. Nature Reviews 

Immunology 2022; 22(10): 597-613. 

52. Pembi E, Awang S, Salaudeen SO, Agaba IA and 

Omoleke S: First confirmed case of monkeypox in 

Adamawa, State Nigeria: a clinico-epidemiological case 

report. Pan African Medical Journal 2022; 42(1). 

53. Ly-Yang F, Miranda-Sánchez A, Burgos-Blasco B, 

Fernández-Vigo JI, Gegúndez-Fernández JA and Díaz-

Valle D: Conjunctivitis in an individual with monkeypox. 

JAMA Ophthalmology 2022; 140(10): 1022-4. 

54. Zhang Y, Wan Y, Guo C, Zhu Z, Qiu C, Lu J, Zhou Y, 

Zheng J, Dai F, Cheng X and Deng K: Novel derivatives 

of brincidofovir and (S)-9-(3-hydroxy-2-

phosphonylmethoxypropyl) adenine inhibit 

orthopoxviruses and human adenoviruses more potently 

than brincidofovir. Signal Transduction and Targeted 

Therapy 2025; 10(1): 114. 

55. Hutson CL, Kondas AV, Mauldin MR, Doty JB, Grossi 

IM, Morgan CN, Ostergaard SD, Hughes CM, Nakazawa 

Y, Kling C and Martin BE: Pharmacokinetics and efficacy 

of a potential smallpox therapeutic, brincidofovir, in a 

lethal monkeypox virus animal model. M Sphere 2021; 

6(1): 10-128. 

56. Kong CL, Thompson RR, Porco TC, Kim E and Acharya 

NR: Incidence rate of herpes zoster ophthalmicus: a 

retrospective cohort study from 1994 through 2018. 

Ophthalmology 2020; 127(3): 324-30. 

57. Watanabe Y, Kimura I, Hashimoto R, Sakamoto A, 

Yasuhara N, Yamamoto T, Genotype to Phenotype Japan 

(G2P‐Japan) Consortium, Sato K and Takayama K: 

Virological characterization of the 2022 outbreak‐causing 

monkeypox virus using human keratinocytes and colon 

organoids. Journal of Medical Virology 2023; 95(6): 

28827. 

58. Mpox (formerly Monkeypox). NIAID: National Institute 

of Allergy and Infectious Diseases 2022. December 6, 

https://www.niaid.nih.gov/diseases-condit ions/mpox. 

[Accessed 12 February 2024]. 

59. CDC. Detection & transmission of mpox virus during the 

2022 clade IIb out. Centers for Disease Control and 

Prevention; February 2, 2023. Published, https 

://archive.cdc.gov/poxvirus/mpox/about/science-behind-

transmission.html. [Accessed 12 February 2024]. 

60. Mazzotta V, Mondi A, Carletti F, Baldini F, Santoro R, 

Meschi S, Moccione M, Teklè SG, Minosse C, Camici M 

and Vita S: Ocular involvement in monkeypox: description 

of an unusual presentation during the current outbreak. 

The Journal of Infection 2022; 85(5): 573. 

61. Català A, Clavo‐Escribano P, Riera‐Monroig J, 

Martín‐Ezquerra G, Fernandez‐Gonzalez P, 

Revelles‐Peñas L, Simon‐Gozalbo A, Rodríguez‐Cuadrado 

FJ, Castells VG, de la Torre Gomar FJ and 

Comunión‐Artieda A: Monkeypox outbreak in Spain: 

clinical and epidemiological findings in a prospective 

cross‐sectional study of 185 cases. British Journal of 

Dermatology 2022; 187(5): 765-72. 

62. Kaufman AR, Chodosh J and Pineda R: Monkeypox virus 

and ophthalmology a primer on the 2022 monkeypox 

outbreak and monkeypox-related ophthalmic disease. 

JAMA Ophthalmology 2023; 141(1): 78-83. 

63. Pittman PR, Martin JW, Kingebeni PM, Tamfum JJ, Wan 

Q, Reynolds MG, Quinn X, Norris S, Townsend MB, 

Satheshkumar PS and Soltis B: Clinical characterization of 

human monkeypox infections in the Democratic Republic 

of the Congo. Med Rxiv 2022; 2022-05. 

64. Androudi S, Kaufman AR, Kouvalakis A, Mitsios A, 

Sapounas S, Al-Khatib D, Schibler M, Pineda R and 

Baglivo E: Non-healing corneal ulcer and uveitis 

following monkeypox disease: diagnostic and therapeutic 

challenges. Ocular Immunology and Inflammation 2024; 

32(3): 253-8. 

65. Whitehouse ER, Bonwitt J, Hughes CM, Lushima RS, 

Likafi T, Nguete B, Kabamba J, Monroe B, Doty JB, 

Nakazawa Y and Damon I: Clinical and epidemiological 

findings from enhanced monkeypox surveillance in 

Tshuapa Province, Democratic Republic of the Congo 

during 2011–2015. The Journal of Infectious Diseases 

2021; 223(11): 1870-8. 

66. Gurnani B, Kaur K, Chaudhary S and Balakrishnan H: 

Ophthalmic manifestations of monkeypox infection. Indian 

Journal of Ophthalmology 2023; 71(5): 1687-97. 

67. Bhamray-Sanchez D, Subramanian S, Dever LL and Chew 

D: Ocular MPox: a report of two cases. ID Cases 2023; 31: 

01706. 

68. Pazos M, Riera J, Moll-Udina A, Catala A, Narvaez S, 

Fuertes I, Dotti-Boada M, Petiti G, Izquierdo-Serra J, 

Maldonado E and Chang-Sotomayor M: Characteristics 

and management of ocular involvement in individuals with 

monkeypox disease. Ophthalmology 2023; 130(6): 655-8. 

69. Finamor LP, Mendes-Correa MC, Rinkevicius M, Macedo 

G, Sabino EC, Villas-Boas LS, de Paula AV, de Araujo-

Heliodoro RH, da Costa AC, Witkin SS and Santos KL: 

Ocular manifestations of Monkeypox virus (MPXV) 

infection with viral persistence in ocular samples: a case 

series. International Journal of Infectious Diseases 2024; 

146: 107071. 

70. Ogoina D, Iroezindu M, James HI, Oladokun R, Yinka-

Ogunleye A, Wakama P, Otike-Odibi B, Usman LM, 

Obazee E, Aruna O and Ihekweazu C: Clinical course and 

outcome of human monkeypox in Nigeria. Clinical 

Infectious Diseases 2020; 71(8): 210-4. 

71. Farahat RA, Abdelaal A, Shah J, Ghozy S, Sah R, Bonilla-

Aldana DK, Rodriguez-Morales AJ, McHugh TD and 

Leblebicioglu H: Monkeypox outbreaks during COVID-19 

pandemic: are we looking at an independent phenomenon 

or an overlapping pandemic?. Annals of Clinical 

Microbiology and Antimicrobials 2022; 21(1): 26. 

72. Uner OE, Hubbard DC, Torres-Quinones C, Pegany R, 

Huang L, Ponsetto MK, Fletcher M, Sikka MK, Nanji A, 

Redd TK and Stutzman RD: Human MPox (monkeypox) 

virus membranous keratoconjunctivitis with transient 

corneal hypoesthesia and late symblepharon formation: a 

novel case and clinical implications. Cornea 2023; 42(6): 

751-4. 

73. Yi-Ting L, Chien-Hsien H, Hwa-Hsin F, Cheng-Kuo C 

and Pai-Huei P: Monkeypox-related ophthalmic disease. 

Taiwan Journal of Ophthalmology 2024; 14(2): 279-83. 

74. Lamas-Francis D, Treviño M, Pérez-Freixo H, Martínez-

Perez L, Touriño R and Rodríguez-Ares T: Corneal ulcer 

due to monkeypox infection. Ocular Immunology and 

Inflammation 2024; 32(3): 259-61. 



Gupta et al., IJPSR, 2025; Vol. 16(10): 2680-2691.                                       E-ISSN: 0975-8232; P-ISSN: 2320-5148 

International Journal of Pharmaceutical Sciences and Research                                                                              2690 

75. Choudhry H, Tailor P, Patel A and Dastjerdi MH: Corneal 

refractive alterations in a case of vaccinia virus-induced 

nummular keratitis. Journal Françaisd' Ophtalmologie 

2025. 

76. Saied AA, Dhawan M, Metwally AA, Fahrni ML, 

Choudhary P and Choudhary OP: Disease history, 

pathogenesis, diagnostics, and therapeutics for human 

monkeypox disease: a comprehensive review. Vaccines 

2022; 10(12): 2091. 

77. Lucena-Neto FD, Falcão LF, Vieira-Junior AS, Moraes 

EC, David JP, Silva CC, Sousa JR, Duarte MI, 

Vasconcelos PF and Quaresma JA: Monkeypox virus 

immune evasion and eye manifestation: beyond eyelid 

implications. Viruses 2023; 15(12): 2301. 

78. Pazos M, Riera J, Moll-Udina A, Catala A, Narvaez S, 

Fuertes I, Dotti-Boada M, Petiti G, Izquierdo-Serra J, 

Maldonado E and Chang-Sotomayor M: Characteristics 

and management of ocular involvement in individuals with 

monkeypox disease. Ophthalmology 2023; 130(6): 655-8. 

79. Besombes C, Mbrenga F, Malaka C, Gonofio E, Schaeffer 

L, Konamna X, Selekon B, Namsenei-Dankpea J, Lemon 

CG, Landier J and von Platen C: Investigation of a mpox 

outbreak in Central African Republic, 2021-2022. One 

Health 2023; 16: 100523. 

80. Hachana S and Larrivée B: TGF-β superfamily signaling 

in the eye: implications for ocular pathologies. Cells 2022; 

11(15): 2336. 

81. Peterson JL and Ceresa BP: Epidermal growth factor 

receptor expression in the corneal epithelium. Cells 2021; 

10(9): 2409. 

82. Mahmoud A and Nchasi G: Monkeypox virus: A zoonosis 

of concern. Journal of Medical Virology 2023; 95(1): 

27968. 

83. Elmasry K, Habib S, Moustafa M and Al-Shabrawey M: 

Bone morphogenetic proteins and diabetic retinopathy. 

Biomolecules 2021; 11(4): 593. 

84. Al-Shabrawey M, Hussein K, Wang F, Wan M, Elmasry 

K, Elsherbiny N, Saleh H, Yu PB, Tawfik A and Ibrahim 

AS: Bone morphogenetic protein-2 induces non-canonical 

inflammatory and oxidative pathways in human retinal 

endothelial cells. Frontiers in Immunology 2021; 11: 

568795. 

85. Moyo E, Musuka G, Murewanhema G, Moyo P and 

Dzinamarira T: Monkeypox outbreak: a perspective on 

Africa's diagnostic and containment capacity. International 

Journal of Infectious Diseases 2022; 123: 127-30. 

86. Long B, Koyfman A, Gottlieb M, Liang SY, Carius BM, 

Chavez S and Brady WJ: Monkeypox: A focused narrative 

review for emergency medicine clinicians. The American 

Journal of Emergency Medicine 2022; 61: 34-43. 

87. RayatiDamavandi A, Semnani F and Hassanpour K: A 

review of monkeypox ocular manifestations and 

complications: insights for the 2022 outbreak. 

Ophthalmology and Therapy 2023; 12(1): 55-69. 

88. Cabanillas B, Murdaca G, Guemari A, Torres MJ, Azkur 

AK, Aksoy E, Vitte J, de Las Vecillas L, Giovannini M, 

Fernández‐Santamaria R and Castagnoli R: A compilation 

answering 50 questions on monkeypox virus and the 

current monkeypox outbreak. Allergy 2023; 78(3): 639-62. 

89. Finamor LP, Mendes-Correa MC, Rinkevicius M, Macedo 

G, Sabino EC, Villas-Boas LS, de Paula AV, de Araujo-

Heliodoro RH, da Costa AC, Witkin SS and Santos KL: 

Ocular manifestations of Monkeypox virus (MPXV) 

infection with viral persistence in ocular samples: a case 

series. International Journal of Infectious Diseases 2024; 

146: 107071. 

90. Lu Y, Zhao Y, Gao C, Suresh S, Men J, Sawyers A and 

Smith GL: HDAC5 enhances IRF3 activation and is 

targeted for degradation by protein C6 from 

orthopoxviruses including Monkeypox virus and Variola 

virus. Cell Reports 2024; 43(3). 

91. Osborn LJ, Villarreal D, Wald-Dickler N and Bard JD: 

Monkeypox: clinical considerations, epidemiology, and 

laboratory diagnostics. Clinical Microbiology Newsletter 

2022; 44(22): 199-208. 

92. Hamdana AH, Mohsin H, HabibTharwani Z, Masood W, 

Furqana AQ, Sohail A, Durdana AR, Ashraf MT, Uddin 

N, Islam Z and Essar MY: Monkeypox virus and other 

emerging outbreaks: An overview and future perspective. 

INQUIRY: The Journal of Health Care Organization, 

Provision, and Financing 2023; 60: 00469580231175437. 

93. Rahman MT, Sobur MA, Islam MS, Ievy S, Hossain MJ, 

El Zowalaty ME, Rahman AT and Ashour HM: Zoonotic 

diseases: etiology, impact, and control. Microorganisms. 

2020; 8(9): 1405. 

94. Alakunle E, Moens U, Nchinda G and Okeke MI: 

Monkeypox virus in Nigeria: infection biology, 

epidemiology, and evolution. Viruses 2020; 12(11): 1257. 

95. Martínez JI, Montalbán EG, Bueno SJ, Martínez FM, Juliá 

AN, Díaz JS, Marín NG, Deorador EC, Forte AN, García 

MA and Navarro AM: Monkeypox outbreak 

predominantly affecting men who have sex with men, 

Madrid, Spain, 26 April to 16 June 2022. Eurosurveillance 

2022; 27(27): 2200471. 

96. Thornhill JP, Barkati S, Walmsley S, Rockstroh J, Antinori 

A, Harrison LB, Palich R, Nori A, Reeves I, Habibi MS 

and Apea V: Monkeypox virus infection in humans across 

16 countries. New England Journal of Medicine 2022; 

387(8): 679-91. 

97. Kumar P, Chaudhary B, Yadav N, Devi S, Pareek A, Alla 

S, Kajal F, Nowrouzi-Kia B, Chattu VK and Gupta MM: 

Recent advances in research and management of human 

Monkeypox virus: an emerging global health threat. 

Viruses 2023; 15(4): 937. 

98. Bonilla-Aldana DK and Rodriguez-Morales AJ: Is 

monkeypox another reemerging viral zoonosis with many 

animal hosts yet to be defined?. Veterinary Quarterly 

2022; 42(1): 148-50. 

99. Kaufman AR, Chodosh J and Pineda R: Monkeypox virus 

and ophthalmology a primer on the 2022 monkeypox 

outbreak and monkeypox-related ophthalmic disease. 

JAMA Ophthalmology 2023; 141(1): 78-83. 

100. Abdelaal A, Serhan HA, Mahmoud MA, Rodriguez-

Morales AJ and Sah R: Ophthalmic manifestations of 

monkeypox virus. Eye 2023; 37(3): 383-5. 

101. McCarthy MW: Therapeutic strategies to address 

monkeypox. Expert Review of Anti-Infective Therapy 

2022; 20(10): 1249-52. 

102. Guarner J, Del Rio C, Malani PN. Monkeypox in 2022—

what clinicians need to know. Jama 2022; 328(2): 139-40. 

103. Gupta AK, Talukder M, Rosen T and Piguet V: 

Differential diagnosis, prevention, and treatment of mpox 

(monkeypox): a review for dermatologists. American 

Journal of Clinical Dermatology 2023; 24(4): 541-56. 

104. Matias WR, Koshy JM, Nagami EH, Kovac V, Moeng LR, 

Shenoy ES, Hooper DC, Madoff LC, Barshak MB, 

Johnson JA and Rowley CF: Tecovirimat for the treatment 

of human monkeypox: an initial series from 

Massachusetts, United States. InOpen forum infectious 

diseases. Oxford University Press 2022; 9(8): 377.  

105. Sherwat A, Brooks JT, Birnkrant D and Kim P: 

Tecovirimat and the treatment of monkeypox past, present, 



Gupta et al., IJPSR, 2025; Vol. 16(10): 2680-2691.                                       E-ISSN: 0975-8232; P-ISSN: 2320-5148 

International Journal of Pharmaceutical Sciences and Research                                                                              2691 

and future considerations. New England Journal of 

Medicine 2022; 387(7): 579-81. 

106. Hutson CL, Kondas AV, Mauldin MR, Doty JB, Grossi 

IM, Morgan CN, Ostergaard SD, Hughes CM, Nakazawa 

Y, Kling C and Martin BE: Pharmacokinetics and efficacy 

of a potential smallpox therapeutic, brincidofovir, in a 

lethal monkeypox virus animal model. M Sphere 2021; 

6(1): 10-128. 

107. Ranganath N, Tosh PK, O’Horo J, Sampathkumar P, 

Binnicker MJ and Shah AS: Monkeypox 2022: gearing up 

for another potential public health crisis. InMayo Clinic 

Proceedings 2022; 97(9): 1694-1699. 

108. Gurnani B, Kaur K, Chaudhary S and Balakrishnan H: 

Ophthalmic manifestations of monkeypox infection. Indian 

Journal of Ophthalmology 2023; 71(5): 1687-97. 

109. Abdelaal A, Serhan HA, Mahmoud MA, Rodriguez-

Morales AJ and Sah R: Ophthalmic manifestations of 

monkeypox virus. Eye 2023; 37(3): 383-5. 

110. Imran M, Alshammari MK, Arora MK, Dubey AK, Das 

SS, Kamal M, Alqahtani AS, Sahloly MA, Alshammari 

AH, Alhomam HM and Mahzari AM: Oral brincidofovir 

therapy for monkeypox outbreak: a focused review on the 

therapeutic potential, clinical studies, patent literature, and 

prospects. Biomedicines 2023; 11(2): 278. 

111. RayatiDamavandi A, Semnani F and Hassanpour K: A 

review of monkeypox ocular manifestations and 

complications: insights for the 2022 outbreak. 

Ophthalmology and Therapy 2023; 12(1): 55-69. 

112. Cash-Goldwasser S: Ocular monkeypox United States, 

July–September 2022. MMWR. Morbidity and mortality 

weekly report. 2022; 71. 

113. Gandhi AP, Gupta PC, Padhi BK, Sandeep M, Suvvari 

TK, Shamim MA, Satapathy P, Sah R, León-Figueroa DA, 

Rodriguez-Morales AJ and Barboza JJ: Ophthalmic 

manifestations of the monkeypox virus: a systematic 

review and meta-analysis. Pathogens 2023; 12(3): 452. 

114. Kaufman AR, Chodosh J and Pineda R: Monkeypox virus 

and ophthalmology a primer on the 2022 monkeypox 

outbreak and monkeypox-related ophthalmic disease. 

JAMA Ophthalmology 2023; 141(1): 78-83. 

115. Meduri E, Malclès A and Kecik M: Conjunctivitis with 

monkeypox virus positive conjunctival swabs. 

Ophthalmology 2022; 129(10): 1095. 

116. Mazzotta V, Mondi A, Carletti F, Baldini F, Santoro R, 

Meschi S, Moccione M, Teklè SG, Minosse C, Camici M 

and Vita S: Ocular involvement in monkeypox: description 

of an unusual presentation during the current outbreak. 

The Journal of Infection 2022; 85(5): 573. 

117. Ly-Yang F, Miranda-Sánchez A, Burgos-Blasco B, 

Fernández-Vigo JI, Gegúndez-Fernández JA, Díaz-Valle 

D. Conjunctivitis in an individual with monkeypox. JAMA 

Ophthalmology 2022; 140(10): 1022-4. 

118. Begley J, Kaftan T, Song H, Fashina T, Hartley CD, 

Nguyen N, Crozier I, Mwanza JC and Yeh S: Ocular 

complications of mpox: evolving understanding and future 

directions. Int Ophthalmology Clinics 2024; 64(4): 15-22. 

 

 

 

 

All © 2025 are reserved by International Journal of Pharmaceutical Sciences and Research. This Journal licensed under a Creative Commons Attribution-NonCommercial-ShareAlike 3.0 Unported License. 

This article can be downloaded to Android OS based mobile. Scan QR Code using Code/Bar Scanner from your mobile. (Scanners are available on Google 

Playstore) 

How to cite this article: 

Gupta M, Sharma D and Thakur G: Ophthalmic monkeypox: a comprehensive review on ocular involvement, diagnosis, treatment and 

vaccination. Int J Pharm Sci & Res 2025; 16(10): 2680-91. doi: 10.13040/IJPSR.0975-8232.16(10).2680-91. 

 

 


