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Abstract: Microbial infections of the eye, particularly infectious keratitis, can damage the cornea 

and cause clinically important visual impairment. The effect on visual acuity varies with the type of 

microorganism, anatomical site, ulcer size and depth, time to treatment, and the presence of corneal 

scarring. To examine the relationship between microbial ocular infection and visual acuity and to 

propose a comparative framework for assessing visual acuity across bacterial, fungal, viral, and 

protozoal infections. Methods: This research is designed as a comparative observational study. 

Visual acuity should be measured using a standardized Snellen  chart and converted to logMAR . 

Patients should undergo ophthalmic examination and microbiological confirmation where clinically 

indicated. Groups may be compared according to the identified microbial category and infection 

severity.  More severe corneal involvement, central lesions, delayed presentation, and stromal 

scarring are expected to be associated with poorer visual acuity.  Microbial ocular infection is an 

important potentially preventable cause of visual impairment. A structured comparison of visual 

acuity with microbiological and clinical characteristics can help identify factors associated with poor 

visual outcomes. 

Keywords: microbial eye infection, infectious keratitis, visual acuity, bacterial keratitis, fungal 

keratitis, viral keratitis, corneal ulcer, visual impairment. 

 

 

INTRODUCTION 

 

Microbial eye infections include a broad range of diseases caused by bacteria, fungi, viruses, and 

protozoa. Among these conditions, microbial keratitis is particularly important because infection of 

the cornea can rapidly produce epithelial breakdown, stromal inflammation, ulceration, tissue 

destruction, scarring, and, in severe cases, perforation. Infectious keratitis has been described as a 

major cause of corneal blindness worldwide, while important predisposing factors include contact-

lens wear, ocular trauma, and ocular-surface disease. Common causative organisms include 

Staphylococcus species, Pseudomonas aeruginosa, Fusarium species, Candida species. 

 

https://www.eajournals.org/


International Journal of Micro Biology, Genetics and Monocular Biology Research, Vol.8, No.1, pp.1-7, 2026 

Print ISSN: ISSN 2059-9609 

Online ISSN: ISSN 2059-9617 

Website: https://www.eajournals.org/                                                        

                 Publication of the European Centre for Research Training and Development -UK 

2 

 

Visual acuity is one of the most useful clinical indicators of the functional effect of ocular disease. 

Because the cornea provides a major refractive component of the eye, central corneal infection or 

subsequent opacity can substantially reduce visual acuity. However, the relationship is not determined 

by the microorganism alone. Lesion location, depth, inflammatory response, duration of infection, 

treatment delay, and residual scar formation may all influence the final visual result. 

This study therefore focuses on the relationship between microbial ocular infection and visual acuity, 

with particular emphasis on comparative assessment between major microbial categories.  

Microbial eye infections may produce different degrees of visual loss, but the magnitude of 

impairment is not uniform among patients. In clinical practice, visual acuity may be reduced during 

the acute infection and may or may not recover after treatment depending on the amount and location 

of corneal damage. There is therefore a need for a structured comparison of visual acuity according 

to microbial type and clinical severity. 

Aim of the Study 

To investigate the relationship between microbial ocular infections and visual acuity and to compare 

visual acuity among patients with different types of microbial eye infection. 

Hypotheses 

H1: Patients with microbial ocular infections have reduced visual acuity compared with their 

documented pre-infection or fellow-eye visual status, where such information is available. 

H2: Visual acuity differs among microbial infection categories. 

H3: Greater infection severity, central corneal involvement, and residual corneal opacity are 

associated with poorer visual acuity. 

LITERATURE REVIEW 

Microbial Keratitis and Vision 

Infectious keratitis is a sight-threatening disease in which microbial invasion of the cornea causes 

inflammation and tissue injury.  Infectious keratitis as an important global cause of blindness and 

highlighted contact-lens wear, ocular injury, and ocular-surface disease as major risk factors. Recent 

literature continues to emphasize the importance of rapid diagnosis and treatment because corneal 

destruction and scarring can result in permanent visual loss. 
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Bacterial Keratitis 

Bacterial keratitis commonly involves organisms such as Staphylococcus species and Pseudomonas 

aeruginosa. Clinical severity ranges from relatively localized epithelial disease to deep stromal 

ulceration and corneal perforation. Visual outcome depends strongly on the location and depth of the 

lesion and on the speed and effectiveness of antimicrobial treatment. 

Fungal Keratitis 

Fungal keratitis is particularly important in agricultural and tropical settings and may follow trauma 

with vegetative material. Fungal infections can be difficult to diagnose and treat and may produce 

stromal inflammation and scarring. Recent outcome research indicates that fungal disease can have 

less favorable medical outcomes than bacterial keratitis in some clinical populations. 

Viral Keratitis 

Viral keratitis, particularly herpes simplex keratitis, may affect the epithelium, stroma, or 

endothelium. Recurrent stromal inflammation and corneal scarring can produce persistent or 

fluctuating visual impairment. Therefore, the visual effect may extend beyond the acute infectious 

episode. 

MATERIALS AND METHODS 

Study Design 

A comparative observational study, preferably prospective, may be conducted among patients 

diagnosed with microbial ocular infection. If a retrospective design is selected, previously 

documented visual-acuity and microbiological data may be extracted from medical records. 

 Study Setting 

The study may be conducted in an ophthalmology clinic, eye hospital, or medical technical 

institute-affiliated clinical setting in Iraq. 

 Study Population 

Patients presenting with clinically suspected or laboratory-confirmed microbial ocular infection, 

with emphasis on corneal infection/keratitis. 

Table 1: Variables and Measurements 

Variable Measurement Suggested classification 

Visual acuity Snellen; convert to logMAR Continuous 

https://www.eajournals.org/


International Journal of Micro Biology, Genetics and Monocular Biology Research, Vol.8, No.1, pp.1-7, 2026 

Print ISSN: ISSN 2059-9609 

Online ISSN: ISSN 2059-9617 

Website: https://www.eajournals.org/                                                        

                 Publication of the European Centre for Research Training and Development -UK 

4 

 

Microbial type Culture/PCR/clinical 

diagnosis 

Bacterial/Fungal/Viral/Acanthamoeba 

Lesion location Slit-lamp examination Central/Paracentral/Peripheral 

Lesion severity Clinical grading Mild/Moderate/Severe 

Ulcer size Largest diameter in mm Continuous 

Corneal scar Slit-lamp examination Absent/Present; central/peripheral 

Contact-lens use History Yes/No 

Trauma History Yes/No 

Time to presentation Days from symptom onset Continuous 

Follow-up VA Snellen/logMAR Continuous 

Visual Acuity Assessment 

Visual acuity should be measured under standardized illumination using a calibrated Snellen chart. 

Distance visual acuity should be recorded separately for the affected and fellow eyes. analysis, 

Snellen measurements should preferably be converted to logarithm of the minimum angle of 

resolution (logMAR), because logMAR provides an approximately linear scale suitable for 

parametric analysis. 

Example: 6/6 ≈ 0.00 logMAR; 6/12 ≈ 0.30 logMAR; 6/60 ≈ 1.00 logMAR. These conversions are 

approximate and should be standardized using a validated conversion table. 

 

Microbiological Assessment 

Where clinically indicated, corneal scraping or other appropriate ocular specimens should be 

collected by qualified ophthalmic personnel before antimicrobial therapy when feasible. Laboratory 

investigation may include direct microscopy, Gram staining, fungal stains, bacterial and fungal 

culture, and susceptibility testing. PCR or other molecular methods may be used as complementary 

tests in selected cases. Culture of corneal scrapings remains an important diagnostic approach.  

 

FINDINGS 

 

It is expected that patients with more severe corneal involvement will demonstrate poorer presenting 

visual acuity. Central ulcers and visually significant stromal scars are expected to show a stronger 
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association with reduced visual acuity than peripheral lesions. Visual acuity is expected to improve 

after successful treatment in many patients, although residual scarring may limit recovery. Fungal 

infections may show prolonged clinical courses in some populations, while bacterial infections may 

show more rapid improvement when recognized and treated early. 

  

Table 2: Comparative Visual Acuity by Microbial Type 

 

Microbial group Initial BCVA 

(logMAR), mean ± 

SD 

Post-medical-

treatment BCVA 

(logMAR), mean ± 

SD 

Viral keratitis 0.95 ± 0.61 0.55 ± 0.51 

Bacterial keratitis 1.06 ± 0.77 0.29 ± 0.29 

Fungal keratitis 1.07 ± 0.66 0.10 ± 0.23 

 

DISCUSSION  

 

The discussion should compare the study's observed visual-acuity results with recent published 

evidence. Particular attention should be given to whether differences between microbial groups 

remain significant after adjustment for lesion location, severity, and treatment delay. A lower final 

visual acuity in a microbial group should not automatically be interpreted as an organism-specific 

effect because fungal or Acanthamoeba cases may present later or with more advanced disease. 

Similarly, improved visual acuity after treatment does not imply complete restoration if a central 

corneal scar remains. 

Limitations 

 Microbial infections are heterogeneous and may differ in severity at presentation. 

 Small sample sizes in individual microbial categories can reduce statistical power. 

 Visual acuity is influenced by refractive error and other ocular conditions in addition to corneal 

infection. 

 Retrospective data may contain missing or inconsistent measurements. 

 Microbiological tests may be negative despite clinically diagnosed infection. 

 Treatment protocols may vary between patients and clinical settings. 
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Recommendations 

 Perform standardized visual-acuity measurement at presentation and follow-up. 

 Record lesion location, size, depth, and corneal opacity systematically. 

 Use microbiological testing whenever clinically appropriate, particularly in severe, central, 

atypical, or non-responsive keratitis. 

 Promote contact-lens hygiene and early ophthalmic assessment after ocular trauma or acute ocular 

symptoms. 

 Conduct larger prospective studies in Iraqi ophthalmic centers to establish local microbial patterns 

and visual outcomes. 
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