
 

 

Updates in different types of keratitis: A simple review article 
 

Abstract:  

Keratitis is the medical tenure for inflammation of the cornea. The cornea is the dome-shaped 

opening in the front of the eye. When looking at a person's eye, one can see the iris and pupil 

through the typically clear cornea. Making a diagnosis of keratitis is not difficult; however, 

finding the etiology is not always easy. Many periods the direct microscopy and culture reports 

are unremarkable, and the patient has to be pickled based on clinical findings. Treatment of 

infectious keratitis diverges, contingent on the cause of the infection. Bacterial keratitis;For 

mild bacterial keratitis, sterile eyedrops may be all you need to effectively treat the infection. If 

the infection is reasonable to severe, you may need to take oral antibiotics to become rid of the 

infection. Fungal keratitis; Keratitis caused by fungi typically needs antifungal eyedrops and oral 

antifungal medication. Viral keratitis; If a virus is causing the contagion, antiviral eyedrops and 

oral antiviral medications may be effective. Other viruses need only helpful care such as artificial 

tear drops. Acanthamoeba keratitis; Keratitis that's caused by the minute parasite acanthamoeba 

can be difficult to luxury. Antibiotic eyedrops are used, but some acanthamoeba infections are 

resistant to medicine. Severe cases of acanthamoeba keratitis may require a cornea transplant. 
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Introduction: 

Keratitis is an inflammation of the cornea, characterized by corneal edema,  inflammatory cell 

penetration, and ciliary bullying. It is associated with both infectious and non-infectious 

diseases and may be systemic or confined to the ocular surface. Of the above types of keratitis, 

"microbial keratitis" accounts for the majority and is a source of great concern, primarily  in 

developing countries. However, non-communicable keratitis cannot be underestimated, 

especially in developed countries. Our first line of defense is powerful enough to dissipate most 
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of the infection and triggers an attack. However, there are some organisms that can circumvent 

this line and cause infection. The corneal epithelium is one such barrier. Biological records 

cannot penetrate the intact epithelium and will not cause keratitis without cell damage. 

Neisseria meningitides, N. gonorrhea, Corynebacterium diphtheria, Haemophilus influenzae 

and Listeria spp. Is a toxic organism that can invade even intact epithelium and cause keratitis 

(1). This article describes the etiology  of different types of keratitis and the current and future 

treatment options available. Keratitis is a medical term for inflammation of the cornea. The 

cornea is a dome-shaped window in  front of you. When you look at the human eye, you can 

usually see the iris and pupil through the  clear cornea. Due to its curved shape, the cornea 

bends the rays, accounting for about two-thirds of the  total optical effect of the eye, and the 

lens of the eye provides the remaining one-third. Only a wafer-thin tear film lies between the 

anterior surface of the cornea and our environment. Corneal opacity is the fifth most common 

cause of blindness in the world, accounting for about 3.2% of all suitcases (2). According to the 

latest World Health Organization (WHO) report, corneal blindness or moderate / severe visual 

impairment affects approximately 6 million people worldwide, including 2 million  affected by 

trachoma. It is emphasized that there is (2). In addition, corneal opacity is estimated to be 

responsible for 1.5 to 2 million cases of unilateral blindness each year, highlighting the constant 

and uncontrolled burden on human health (3,4). 

Etiology 

There are many possible causes for keratitis, a condition of the eye that causes the 

cornea to become inflamed. Different types of infections, dry eye, eyelid abnormalities, injuries, 

and various underlying medical conditions can all cause keratitis. Some cases of keratitis result 

from unknown factors.  Based on the etiology, keratitis can be classified as follows:   

Infectious keratitis  

Bacterial keratitis such as Pseudomonas, Staphylococcus, Streptococcus, Moraxella, Nocardia,  

Atypical Mycobacteria. Protozoan keratitis, including Acanthamoeba. Keratitis caused by the 

oomycete Pythium keratitis. Morphologically very similar to a fungus. However, unlike fungi, 



 

 

the cell wall here contains (13 and 16) beta-D-glucan (5,6). Fungal keratitis These include 

infections caused by Aspergillus, Fusarium, Candida (yeast), Cladosporium, Alternaria, 

Carbularia, and microsporidia. Viral keratitis This includes infections caused by herpes simplex 

virus (HSV), shingles virus (HZV), adenovirus, and more. Onchocerca volvulus keratitis (sclerotic 

keratitis). Non-infectious keratitis.  

Local causes include trichiasis, giant papillae, foreign body in the inferior groove. Peripheral 

ulcerative keratitis.  

Rheumatoid arthritis, polyarteritis, polyarteritis nodosa, relapsing polychondritis Collagenal 

vascular diseases such as chondritis and systemic erythematosus.  

Neurotrophic corneal ulcer (herpes zoster trichiasis followed by surgery or tumor damage to 

the trigeminal nerve(7). Xerophthalmia is also considered a type of keratitis. 

Epidemiology 

In an epidemiological education in California, the incidence of ulcerative keratitis was 

found to be 27.6/100000 person-years.(8)Ulcerative keratitis was significantly developed 

among contact lens wearers.(8) 

As per a study showed in South India, middle-aged males were more likely to 

get corneal ulcers compared to females.(9) Farmers are at great risk on account of their 

occupation. Fungal corneal ulcers are very common in developing nations. However, HSV is a 

chief concern in developed nations(10) In an epidemiological study at Rochester, Minnesota, 

the occurrence of epithelial disease was 15.6/100000 person-years, and for stromal keratitis, it 

was 2.6/100000 person-years.(11) 

Autoimmune disorders related to keratitis accounts for an estimated incidence of 3 per 

million per year.(12)The prevalence of xerophthalmia was almost 21% in a study in rural 

Ethiopia and was mostly associated with other features of comprehensive malnutrition(13).For 

xerophthalmia, the population at risk is basically young children who are malnourished. 

Risk factors 
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Major risk factors for the expansion of keratitis include any break or disruption of the 

surface layer (epithelium) of the cornea.The use of contact lenses increases the risk of emerging 

keratitis, especially if hygiene is poor, improper solutions are used to stock and clean the lenses, 

or if contact lenses are worn improperly or in the presence of persistent irritation.A decrease in 

the superiority or quantity of tears predisposes the eye to the expansion of 

keratitis.Disturbances of immune function through diseases such as AIDS or the use of 

medications such as corticosteroids, both in the form of eyedrops or systemically, 

 or chemotherapy also rise the risk of developing keratitis. 

Differential diagnosis 

The diagnosis of keratitis is made by an ophthalmologist (a surgeon who specializes in 

diseases and surgery of the eye) through a history and a physical examination. The past consists 

of questions recording a past medical and ocular history and the symptoms specific to the 

current visit. The eye inspection will consist of checking your vision and careful inspection of 

the corneas using a slit lamp, which is a microscope with brilliant illumination and magnification 

to view the entire ocular surface, with the cornea in detail. A special dye containing fluorescein 

in the form of eyedrops may be positioned in the eyes to assist with the examination. 

In cases in which infection is supposed, a culture may be taken from the surface of the 

eye for specific identification of the bacteria, virus, fungus, or parasite producing the keratitis. 

Blood tests may also be done in convinced patients with suspected underlying disease. 

Making a diagnosis of keratitis is not difficult; however, discovery the etiology is not always 

easy. Many times the direct microscopy and culture reports are ordinary, and the patient has to 

be treated based on clinical results. In early-stage, Acanthamoeba keratitis and HSV stromal 

keratitis are often blurry; however, late stages of Acanthamoeba keratitis may simulate fungal 

keratitis. Atopic keratoconjunctivitis, Bacterial endophthalmitis, Band keratopathy, Blepharitis, 

Corneal ulcer, Entropion, Epidemic keratoconjunctivitis, Fungal keratitis, Herpes simplex virus 

keratitis, Herpes Zoster, Interstitial keratitis, Neurotrophic keratitis, Nasolacrimal duct 

obstruction, Ocular rosacea, Pseudophakic bullous keratopathy, Scleritis and Viral conjunctivitis 
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Different types of keratitis 

Bacterial keratitis 

Keratitis by gram-positive organisms: Staphylococcal keratitis can be whichever because 

of direct invasion of the organism or since of staphylococcal antigen. Staphylococcal antigen-

induced keratitis is usually touching the peripheral cornea and hence the name 'marginal 

keratitis.' Marginal keratitis is invariably related with staphylococcal blepharitis. The corneal 

lesions usually start at 10, 2, 4, and 8' o'clock positions, where the lid boundary is in contact 

with the limbus. There is always a clear area amid the limbus and the ulcerative lesion, unlike 

HSV marginal keratitis. The most common source of Streptococcal keratitis is a blocked 

nasolacrimal duct. So, lacrimal duct patency or regurgitation on pressure done the lacrimal sac 

(ROPLAS) should be evaluated in corneal ulcer suitcases. In early-stages of Gram-positive 

infection, the cuff of cellular infiltration is renowned around the corneal focus of infection and 

is not diffuse, unlike Pseudomonal keratitis. 

Pseudomonas keratitis: In early-stage, diffuse and condensed corneal cellularity is noted 

much yonder the focus of infection. Pseudomonas is a gram-negative bacteria with principally 

greenish-yellow corneal infiltrate and extensive collagenolysis. The symptoms are more acute 

and rapidly progressive. Corneal melt might progress to corneal puncture or endophthalmitis if 

not taken care of in the early phases. Nocardia keratitis: Nocardia is a feebly acid-fast bacteria 

(Modified Kinyoun stain)(14)There may be a past of either trauma or intraocular surgery with 

corneal infiltrates usually starting adjacent to the surgical incision site. The infiltrates are 

granular, insincere to mid-stromal with the wreath-like design often in the mid-peripheral 

cornea(15)                

Atypical mycobacteria: The Atypical mycobacteria are acid-fast bacilli producing keratitis 

with a protracted course. There may be a antiquity of trauma with corneal foreign bodies or a 

history of corneal surgery (LASIK).(16)The onset of keratitis in trauma cases can differ from days 

to weeks; however, the post-LASIK cases usually have an usual time of presentation of 3.4 

weeks.(17)  The disease has a waxing and waning sequence.(18) The corneal infiltrate has a 
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typical cracked windshield arrival with radiating lines in the middle one-third of the corneal 

stroma.(19).  

Pathogenesis 

The pathogenesis of ocular contagious disease is determined by the intrinsic virulence of 

the microorganism, the fauna of the host response, and the anatomical features of the site of 

the infection(20).The avascular clear anatomical erection of the cornea with its specialized 

microenvironment predisposes to potential modification and destruction by invading 

microorganisms, virulence factors, and host response influences. The intrinsic virulence of 

organism relates to its capability to invade tissue, resist host defense mechanisms, and produce 

tissue damage(21). Diffusion of exogenous bacteria into the corneal epithelium typically 

requires a imperfection in the surface of the squamous epithelial layer. By virtue of specialized 

enzymes and virulence features, a few bacteria, such as Neisseria gonorrhea, N. 

meningitidis, Corynebacterium diphtheriae, Shigella and Listeria may directly penetrate corneal 

epithelium to initiate stromal suppuration. 

Bacteria colonize host cells by engaging adhesins at their external with receptors on the 

host cell surface. Specific receptors are often required by many adhesins to accomplish binding. 

Besides adherence, microbial adhesins also contribute to ensuing interactions. Virulence factors 

may initiate microbial invasion or secondary effector molecules may contribution the infective 

process. Upregulation or downregulation of host defense mechanisms may be complicated. 

Adhesins may also be toxins(22). Consequently, receptor recognition is only the first step in the 

pathogenesis of infection absorbed by microbial adhesin molecules(23). 

Many bacteria display several adhesins on fimbriae (pili) and nonfimbriae constructions. 

Such adhesive proteins may recognize carbohydrates on host cells, or otherwise protein–

protein interactions can also occur.Certain bacteria exhibit discrepancy adherence to corneal 

epithelium. The observance of Staphylococcus aureus, S. pneumoniae, and Pseudomonas 



 

 

aeruginosa to ulcerated corneal epithelium is meaningfully higher than other bacteria and may 

account in part for their recurrent isolation(24). 

Treatment 

In general, because of the probable rapid destruction of corneal tissue that may 

accompany bacterial keratitis, if there is a clinical suspicion redolent of a bacterial pathogen, 

the patient should be treated properly for bacterial keratitis until a definitive diagnosis is 

established. The objective of therapy in bacterial keratitis is to eradicate the infective organism 

in a rapid fashion, reduce the inflammatory response, avert structural damage to the cornea, 

and promote healing of the epithelial shallow(25). 

With suspected infectious keratitis, the clinician has the option grounded on the clinical 

impression and severity of the keratitis of initiating specific focused or broad-spectrum 

antimicrobial therapy, or complying treatment pending the results of laboratory investigation, 

or monitoring clinical signs(26,27). The initial therapy selection is based on the quantifiable 

features, antecedent risk factors, and familiarity with the most likely accountable corneal 

pathogen(s) and their respective antimicrobial vulnerability patterns(28). 

Fungal keratitis 

Microsporidial keratitis: Microsporodial spores stain fine with Grams, silver, and 10% 

potassium hydroxide (KOH) with 0.1% calcofluor white. The keratoconjunctivitis different has a 

self-limiting course. (29) Topical lubricants can be additional to palliate the foreign body 

sensation. Epithelial debridement is also a valid option for the initial resolution of corneal 

lesions.(30) endazole (400 mg twice daily for 3-4 weeks) and up-to-date fumagillin (topical, 70 

mcg/ml, 2 drops every 2 h for 4 days and then 2 drops 4-times daily)(31,32) Therapeutic 

penetrating keratoplasty is the conduct of choice.(33)  

Filamentous fungal keratitis: Routine microscopy with 10% KOH alone or 10% KOH with 

0.1% calcofluor white reveal hyaline/ pigmented, septate (Aspergillus, Fusarium)/ aseptate 



 

 

(Mucor, Rhizopus) fungal filaments. Preferred culture media for fungal growing are Saboraud's 

and potato dextrose agar. Current natamycin (5%) is the drug of choice for filamentous fungal 

keratitis.(34) Current voriconazole (1%) is added as an adjunct to natamycin 

in Aspergillus keratitis, not responding to natamycin alone. Voriconazole is not agreed as a 

primary drug for fungal keratitis.(34) Systemic anti-fungal is extra for large and deep corneal 

ulcers.  

Pathogenesis 

The occurrence of a fungal infection implies an modification in one or more of the 

cornea's anti-infectious defense schemes (epithelial barrier, tear film, blinking). The 

inflammatory response to the infection depends on fungal imitation, mycotoxins, secreted 

proteolytic enzymes and fungal antigens (80). Fungi may infiltrate the stromal lamellae, attack 

Descemet's membrane, spread into the anterior chamber and aggravate endophthalmitis. 

Treatment 

Topical treatments 

Treatment of fungal keratitis is usually initiated by the current administration of 

antifungal drugs. Natamycin is an effective drug to treat corneal infection produced by fungal 

species, it is the first effective line of the treatment; but, due to its poor penetration into the 

corneal stroma(42) and several reports of handling failure by this drug, other antifungal 

medications are suggested to treat fungal keratitis. Current amphotericin B 0.3% to 0.5% and 

voriconazole 1% are recommended as alternatives. One of the compensations of topical 

administration of voriconazole is its excessive ocular penetration.(43) 

Oral voriconazole 

Although topical voriconazole is substandard to topical natamycin, oral administration 

of voriconazole may be an effective treatment for particular cases of fungal keratitis. Thiel et 

al(43) found that the concentration of voriconazole in human aqueous is highly adjustable 

during the topical administration of this drug and it may be lower the minimum inhibitory 



 

 

concentration (MIC) required to indulgence some fungal infections. Oral voriconazole, however, 

results in intraocular drug concentration well above the MIC compulsory for most fungal 

corneal pathogens. Jhanji et al(44) described a case of fungal keratitis with Fusarium at the site 

of cataract surgery wound. The corneal ulcer was not receptive to topical natamycin 5%, 

amphotericin B 0.15%, and intracameral amphotericin B. After altering the therapeutic regimen 

to topical and oral voriconazole, significant development was noted. 

Intracameral amphotericin B 

Intracameral amphotericin B can be measured in the management of deep fungal 

corneal ulcers or impervious cases. Kuriakose et al(45) reported complete resolution of three of 

four cases of deep fungal keratitis with 3 to 13 intracameral inoculations of amphotericin B as 

adjuvant therapy. Successful managing of severe fungal keratitis by intracameral amphotericin 

B has also been reported in an earlier cases sequences of three patients who did not respond to 

topical natamycin 5%, amphotericin B 0.15%, and oral itraconazole.(46) 

Intrastromal voriconazole 

Intrastromal injection of voriconazole has also been stated to be effective in cases of 

recalcitrant and deep fungal corneal ulcers.(47-48) However, the indication is still lacking 

regarding the use of this technique and further studies are desirable to determine its benefit in 

the administration of fungal keratitis. 

Corneal collagen crosslinking (CXL) 

Corneal collagen crosslinking (CXL) has been used to halt the evolution of keratoconus 

by strengthening the chemical ties between collagen bundles in corneal stroma.(49) Over the 

last few years, CXL has gained popularity amongst researchers to treat infectious keratitis. The 

term photoactivated chromophore for contagious keratitis (PACK)-CXL was coined in 2013 to 

differentiate this method from CXL used to treat corneal ectasia.(50)CXL may have a direct 

antifungal effect. Moreover, it might slow down the melting of the cornea, suspending the need 

for emergency keratoplasty.(51-52) 



 

 

Viral keratitis 

Adenoviral keratitis: Adenoviral keratitis regularly has related conjunctivitis, so the 

meticulous terminology could be Epidemic adenoviral keratoconjunctivitis (Human adenovirus 

kinds 8,19,37 and 54). Presentation is commonly unilateral to begin with; however, it will 

become bilateral later. A predominantly follicular response is noted. (53) It can also additionally 

or might not be associated with conjunctival hemorrhages. (54) At instances the infection may 

be unembellished enough, ensuing withinside the formation of pseudomembranes. Clinically, 

corneal epitheliopathy advances manifesting as punctate corneal erosions, which over per 

week develops into several, punctate to nummular anterior stromal infiltrates.(54,55)  

 Preauricular lymphadenopathy is an huge locating in adenoviral keratoconjunctivitis. In 

the pharyngoconjunctival irregular (human adenovirus kinds 3,four and 7), the affected person 

can also additionally have systemic effects like pharyngitis and fever. The corneal effects 

withinside the early-degree (subepithelial to anterior stromal infiltrate) are taken into 

consideration to be because of lively viral replication; but, withinside the persistent degree, the 

infiltrates are the final results of an immunological response.(54) In the persistent degree, 

symblepharon also can be visible(56,57) The sufferers at this degree frequently grumble of 

photophobia, glare, and haloes. 

Herpes simplex keratitis: HSV keratitis can present day as epithelial ailment, stromal keratitis, 

and endotheliitis.(58) HSV epithelial ailment manifestation can also additionally diverge from a 

couple of punctate erosions to dendritic ulcers and geographical ulcers. The untimely vesicular 

degree is frequently missed, due to not on time overall performance to the ophthalmic clinic. 

The ruptured vesicles coalesce collectively to shape dendrites with a terminal bulb.(59) 

Unfortunate and indiscriminate use of topical steroids can also additionally bring about 

geographical ulcer establishment. In epithelial ailment, the virus is actively worried withinside 

the causality of the ulcer. (60) HSV epithelial ailment is commonly unilateral, however the 

bilateral ailment is greater regularly visible in immunodeficient and sufferers with a records of 

atopy. (61) HSV stromal keratitis can whichever be secondary to epithelial ailment because of 

adjoining spread, or immune-mediated. If stromal keratitis develops secondary to epithelial 



 

 

ailment, an overlying epithelial disorder is existing. However, the number one stromal 

involvement manifests as localized stromal edema without or with symptoms and symptoms of 

previous comparable episodes. On resolution, those effect in scar formation. These scars with 

vascularization are the telltale symptoms and symptoms and also are called `footprint scars' 

with or disadvantaged of superficial or deep vascularization. HSV endotheliitis demonstrates as 

localized or diffuse stromal edema with number one keratic precipitates. 

 

Pathogenesis 

If it is the stratagem of the virus to infect the majority of the population, then it is an 

extraordinarily successful pathogen and one that is essentially benign. Participation of the brain 

or eye is relatively rare; severe belongings of encephalitis or keratitis must surely be seen as 

aberrations as they serve the virus poorly. They occur, however, as a significance of a key 

property namely the virus' ability to establish dormant infection not only in neurones supplying 

the lips, but also in a number of other sites inside the nervous system that are reached during 

primary contagion(62). 

Management 

A more rational approach to treatment is facilitated by a comprehensive classification of  

various symptoms of anterior ocular lesions by HSV (63, 64). The HEDS publication clearly 

shows that properly used steroids play an important role in the management of interstitial 

keratitis (65). The evaluation was performed using a 1%, then 0.125% prednisolone phosphate 

reduction regimen. This shows that weak steroids are effective with minimal handling errors. 

The HEDS publication also reports the value of oral acyclovir for treatment and prevention (66, 

67, 68), which determines the sectors of increasing use today, including the treatment of 

children. (69).  

Protozoal keratitis 



 

 

Acanthamoeba keratitis: Contact with soil or contaminated water is very common in 

Acanthamoeba keratitis in  developing countries. However, in developed countries, wearing 

contact lenses has been found to be strongly associated with Acanthamoeba keratitis. The 

range of medical features can range from superficial punctate keratitis, pseudodendrites to  

early stage perineuritis. (70) Ring infiltration is very common in Acanthamoeba keratitis. 

However, this does not exist in all cases. (70) As the disease progresses, the infiltrates spread 

anteriorly from the middle to all layers, making them indistinguishable from bacterial and 

fungal keratitis. (71) 

Pathogenesis 

The devastating nature of Acanthamoeba keratitis and the difficulties associated with its 

diagnosis and successful treatment suggest the need for a  complete understanding of its 

pathogenesis and pathophysiology in order to find surrogate therapeutic interventions. 

Another major concern in the course of treatment is the ability of Acanthamoeba to transform 

into a resting cystic morphology that can withstand any stage of antibacterial chemotherapy. 

The ability of Acanthamoeba to induce infection requires the ability to resist specific adhesins, 

toxin formation, and immune / environmental factors and chemotherapeutic mediators that 

may allow this pathogen to induce infection. .. For convenience, the information is divided into 

factors that directly and indirectly contribute to the pathogenicity of Acanthamoeba (72). 

process  

 Treatment  of Acanthamoeba keratitis has progressed since the first medical treatment was 

reported in 1985 (73-79). Early diagnosis and aggressive medical treatment have improved the 

management of this difficult infection. Other  factors that may promote effective medical 

treatment and improved outcomes include early epithelial debridement (to eliminate most 

organisms) and inclusion in medically resistant cases. Corneal transplant is included. To date, no 

chemotherapeutic agent has been identified as the single effective treatment for AK, regardless 

of the isolate or genotype that causes AK. This is because there are many factors, including the 

different pathogenic personalities of  different isolates, making it nearly impossible to establish 

a link between in vitro and in vivo potency. However, it is not easy to determine the most 



 

 

effective treatment regimen for several reasons: B. A relatively small number of reported cases 

of AK, adjustable pathogenicity of different strains, and endemic variable flora of  disease 

processes (72). 

Conclusion 

 IK places an ongoing burden on human health in both established and developing 

countries. Incidence of IK is likely to be underestimated in  recent studies, so a well-designed 

prospective study using all types of microorganisms (bacteria, fungi, protozoa, viruses, etc.) IK 

outbreaks And necessary to truly judge the impact. Considering the key risk factors for IC in 

different regions, especially after CL wear, trauma, OSD, and eye surgery, promotes more 

effective public health involvement in correcting and reducing IC risk. .. Elevated AMR in eye 

infections in many countries, including the United States, China, and India over the past period, 

has led to careful use of antibiotics, tighter control of over-the-counter antibiotics, and new 

antibiotics and treatment strategies. Emphasizes the need for development. Better guidance on 

the proper use of future antimicrobial therapies by improving the diagnostic rate of 

microbiological studies from IK using new know-how such as next-generation sequencing and 

platforms supported by artificial intelligence. You can provide and ultimately reduce the risk of 

lowering AMR. 
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