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Abstract  
Corneal blindness is an important contributor to visual disability globally 

and has a greater prevalence in low-income countries like Bangladesh. The 

causes of corneal blindness include infectious keratitis and ocular trauma, 

and corneal transplantation is considered a sight-saving procedure. Corneal 

blindness is preventable and treatable in most cases. We need appropriate 

information, which is important to understand the challenges and effective 

interventions to minimize the gap in prevention and treatment. Our article 

aims to identify the challenges and opportunities, including primordial, 

primary, and secondary prevention, to address reducing the burden of 

corneal blindness in Bangladesh. Human resource development and 

awareness campaigns are usually designed to reduce ocular trauma and 

infectious keratitis and improve access to primary eye care.  Fulfilling the 

required training for general ophthalmologists in the management of basic 

corneal surgeries, treating the disease, and access to eye care services in rural 

& remote areas are the key factors for corneal disease prevention and 

treatment in Bangladesh. In most cases, corneal transplantation facilities and 

complicated treatment are tertiary centered. The scarcity of trained cornea 

doctors, the lack of donor corneal tissue, poor eye banking services, and poor 

awareness about the collection of human corneas are the challenging factors 

in ensuring corneal-related treatment in Bangladesh. 3D-printed corneas, 

cultured stem cells, and biomaterials may be the alternative approach for us. 

Collaborative efforts from eye healthcare professionals, policymakers, and 

civil society are required to design and implement the appropriate prevention 

strategies aiming to reduce the prevalence of corneal blindness in 

Bangladesh. 

Keywords: Corneal disease, infectious keratitis, ocular trauma, IIEI&H 

 

Introduction 
A corneal ulcer is considered 4th leading cause of blindness globally, and 

around 5.1% of people worldwide suffer from corneal ulcer-related diseases. 

Ocular trauma and ulcerations contribute about 1.5 to 2 million new cases 

every year globally. Quack treatment and traditional medicine play a vital 

role as major risk factors in the epidemic of corneal ulceration in developing 

countries as well. Recent statistics suggest that about 350000 children are 

born with or develop infections at the teenage age, which ultimately leads to 

corneal blindness1. Such young-age corneal disease may lead to cataracts 

and glaucoma in rural poor communities if there is not enough treatment for 

eye injuries and some communicable diseases2.  

 

 

activities such as online shopping, web surfing and the use of mobile phones 

[9]. Since the beginning of the pandemic, people spend more time looking 

at screens which may exacerbate dry eye symptoms [5]. 
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 Some risk factors include infections and nutritional, inflammatory, 

inherited, and degenerative conditions that may lead to visual 

impairment and blindness. In developing countries, the corneal 

disease rate is tenfold higher compared to developed countries. The 

reasons for the higher prevalence of corneal disease in developing 

countries include variations in climate, geographical location, 

extreme poverty levels, cultural beliefs and practices, war and 

conflicts, Social Determinants of Health (SDH), poor health 

education, and lack of awareness. There are huge variations of 

geographical corneal disease distribution.  

In Asia, we found fungal keratitis, or fungal corneal ulcers, as a 

major blinding eye disease. About 105 species of fungi classified 

in 56 genera have been reported to cause keratomycosis3. Among 

such fungi, filamentous forms are the major etiologic agents 

involved in corneal ulcers. Use of corticosteroids or antibiotics, 

extraocular foreign bodies, trauma, post-operative infections, pre-

existing eye diseases, contact lens, systemic illness, age, sex, 

climate and seasons, abrasion, burns and chemical injuries, corneal 

surface disorders, dry eye, exposure keratitis, etc. are the 

predisposing factors to cause fungal corneal ulcers in Asia people4. 

Fungal keratitis is particularly common in South Asian agricultural 

societies where trauma with vegetable matter or organic matter 

often leads to corneal ulceration5. The clinical appearance of fungal 

corneal ulcers varies greatly depending on the type of organisms, 

the duration of the disease, and the severity of infection6. 

Bangladesh is transitioning into a middle-developing nation, and 

policymakers are facing challenges in eliminating corneal 

blindness. The rate of corneal blindness in at least one eye ranged 

from 0.5% to 0.9%, which is higher than that reported in India7. A 

community-level study at Chittagong, Bangladesh, revealed that 

about 53.5% of bacteria and 39.9% of fungi were found as 

microbial etiology of corneal ulcers8. The incidence of fungal 

keratitis (42.86%) was higher than bacterial keratitis (25%) in 

Rajshahi, the northern part of Bangladesh9. Common predisposing 

factors of infectious keratitis in developing countries, including 

contact lenses, are common risk factors in developed countries10.  

Evidence shows that corneal ulcer typically affects people in the 

most economically productive stage of life, with a median age of 

40 years, and may reduce the vision-related quality of life11. The 

treatment is costly and prolonged if the case is represented as 

delayed. Patients in Low and Middle-Income Countries (LMIC) 

are typically poor, and they are not much aware of it in most cases; 

about ~60% of eyes are rendered blind12. A good outcome depends 

on early, appropriate treatment, correct identification of the 

causative organism, and careful follow-up. The leading causes of 

corneal blindness in Bangladesh have been reported to be keratitis 

and trauma. There is an absence of representative clinic-based data 

on the magnitude and etiologies of corneal diseases managed by 

ophthalmologists in Bangladesh. The identification of risk factors 

could lead to targeted improvements in public health measures, 

such as the promotion of eye protection to prevent trauma-related 

corneal injuries and hand hygiene to prevent the spread of 

infectious keratitis in any vulnerable group.  

Materials and methods: 

Protocol Development: 

A meta-analysis protocol has been developed, followed by the 

PROSPERO database, and the protocol was prepared using the 

Preferred Reporting Items for Systematic Reviews and Meta-

Analyses Protocol (PRISMA-P)13. The researchers completed the 

PRISMA-P checklist. A summary of eligibility criteria for 

Population, Intervention, Comparison, Outcome, and Study design 

(PICOS) was done. 

Literature search strategy: 

In this meta-analysis and systematic review, the researcher has 

developed a standard protocol as well as a critical appraisal tool to 

produce evidence to understand the challenges and opportunities of 

corneal disease treatment.  

followed by PRISMA meta-analysis and systematic review 

guidelines. Peer-reviewed articles and grey literature on the 

challenges and opportunities of corneal disease treatment, 

associated factors in corneal diseases, and access to treatment and 

treatment outcome of corneal diseases using very specific 

keywords were searched on eight resourceful websites, followed 

by inclusion and exclusion criteria. We used an SLR technique 

including three steps to extract the published articles and grey 

reports from different websites. The three steps are selecting the 

initial list of the articles and reports, techniques used to evaluate 

the article and the report, and data extraction and analysis. Our 

searched 8 websites are Science Direct, Wiley Online Library, Web 

of Science (SCI, SSCI, HCI), Google Scholar, Medline (PubMed), 

PMC, CINAHL, and Hindawi published between January 2010 to 

January 2024 published in the English language. 

Risk of bias assessment:  

For the included clinical studies, the updated Cochrane risk-of-bias 

tool (RoV 2.0) was used to evaluate the perceived risk of bias 

within the randomized studies. For in vitro research, and as no pre-

determined guidelines to assess the risk of bias exist, a 

modification of the Cochrane tool was implemented with an 

attempt to incorporate specific important elements that would help 

identify the presence of potential bias. We followed the Newcastle-

Ottawa Quality Assessment Scale to assess the risk of bias 

regarding the selection of the studies. The Principal Investigator 

(PI) independently assessed the quality of the studies, and the co-

investigators verified the evaluated studies. if researchers 

disagreed on interpretations, a discussion session of interpreters 

was held to reach a decision. 

Study Quality Assessment: 

If the article is below an acceptable standard, the article is excluded 

from further analyses. Alternatively, studies of acceptable merit 

were further investigated through moderator analyses in an attempt 

to explain heterogeneity among effect sizes due to quality 

elements. We conducted this meta-analysis and systematic review 

by selecting sources and keywords, combining the most promising 

strings of keywords using logical operators, identifying search 

areas for articles and reports, and executing the search process to 

identify relevant empirical studies through screening based on 

specific inclusion and exclusion criteria. 

 

a) Exploring the initial list of studies. 

To explore the initial list of studies, the researcher searched the 

articles in the database using very specific keywords to find the 

desired articles and grey literature containing the words corneal 

ulcer, ulceration, challenges, opportunity, and treatment. We also 

searched corneal ulcer treatment outcomes, corneal ulcer 

challenges, and corneal ulcer treatment opportunities. We searched 

eight resourceful online databases for articles and grey literature 

published between January 2010 to January 2024 to gather the 

relevant articles and grey literature on corneal ulcer treatment 
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 outcomes, corneal ulcer challenges, and corneal ulcer treatment 

opportunities. We found a total of 32795 articles and grey literature 

by using specific keywords and the numbers returned about 26 by 

searching combined keywords. 

Table 1: Initial Search strategy and outcomes 
Total articles & grew literature found (January 2010 to January 2024) 

Search Databases Search items  

Data  

sources 

Field 

 and  

access 

Document  

Type 

Corneal  

Ulcer 

Corneal  

Ulcer  

Treatment 

Corneal  

Ulcer  

Treatment  

Challenges 

Corneal  

Ulcer  

Treatment  

Opportunities 

Corneal Ulcer  

Treatment  

Challenges &  

Opportunities 

Corneal  

Ulcer  

Treatment  

Challenges &  

Opportunities  

in Bangladesh 

Corneal  

Ulcer Treatment  

Challenges &  

Opportunities in  

Bangladesh & South Asia 

Springer  

link 

All Journals 6, 300 2569 120 09 13 12 08 

Science  

Direct 

All Journals 6. 340 1967 345 93 05 06 04 

Wiley  

Online  

Library 

All Journals 5, 045 1890 256 112 22 08 03 

Medline  

(PUB  

MED) 

All Journals 4,328 
 

1680 360 135 15 04 03 

PMC All Journals 2, 368 1867 245 55 12 04 02 

Web of  

Science  

(SCI, SSCI,  

HCI) 

All Journals 3, 375 1569 160 110 21 03 02 

Hindawi All Journals 1, 072 568 120 11 05 03 02 

Google  

Scholar 

All Journals 3, 967 1690 250 245 19 02 02 

Total 32795 13800 1861 770 102 42 26 

b) Topicality of evaluation 

We were alert in evaluating the standard and quality of articles and 

grey literature from the outcomes of the initial list of studies. The 

authors read all articles and grey literature titles and abstracts, 

execute summaries and full text to exclude irrelevant articles and 

reports. Furthermore, regarding the topicality of the evaluation of 

collected articles and grey literature, we followed our study 

protocol as well as inclusion and exclusion criteria (Figure 1). 

c) Extraction and analysis of data 

In the extraction and analysis of data stage, we selected articles and 

the grey literature considering key details of the relevant articles 

and grey literature based on inclusion and exclusion criteria [30] 

including duration of publications, types of outcome measures, 

deleting similar articles, the relevance of the results and no 

longitudinal studies and wrong intervention. Considering the above 

criteria, finally, we selected 12 articles and 3 grey literature and 

trusted websites to develop the background of the study. As a 

result, 12 articles and reports were selected for further analysis. 

Figure 1 below shows the results of the search and selection of 

studies with exclusion steps. Researchers developed a structured 

format form in the Excel sheet to extract information from each 

study. Title, author, country, journal, publication date, the main 

outcome, the study design (design, sample size, participants, risk 

bias, study quality assessment), the results (effect estimates and 

95% CI), and limitations were included in the format.  In the case 

of multiple studies that used the same data source, we considered 

the study as the most recent data.  Following the methods of 

DerSimonian and Laird [31], the authors summarized to find out 

the challenges and opportunities of corneal ulcer treatment through 

a random-effects meta-analysis. We used RevMan V.5.4 to 

synthesize the data and ensure the adjusted ORs and 95% CIs.  

 

 

 
Figure 1: Results of the search and selection of studies with 

exclusion steps 

Patient and public involvement:  

In our study, there is no patient involved.  

Statistical analysis:  

This meta-analysis used the random-effects model due to 

heterogeneity to assess the challenges and opportunities of corneal 

ulcer disease treatment in Bangladesh [32]. Cochran’s Q χ2 statistic 

and the I2 tests were applied to assess the random variations 

between primary studies. The I2 test aims to understand the 
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 percentage variance in a meta-analysis attributable to heterogeneity 

among the studies [5]. In our meta-analysis, we interpreted as an I2 

value of 0%=no heterogeneity, ≤25% = low, 25%–50%=moderate, 

50–75=substantial and≥75% = high level heterogeneity. In the case 

of high heterogeneity, subgroup, and sensitivity analyses were 

conducted to identify possible moderators for the heterogeneity. 

 

Table 2: Study types and quality assessment indicator for meta-analysis

 

Risk of Bias assessment: 

 

 

 

 

Low risk of bias 

 

 

Unclear risk of bias 

 

 

 

High-risk bias                                                                                                                                                                                                                                                                                                

 

Figure 2: Risk of bias in each domain of the included randomized control studies 

D1: Random sequence generation (Selection bias) 

D2: Allocation concealment (Selection bias) 

D3: Blinding of participants and personnel (Performance bias) 

D4: Blinding of outcome assessment (Detection bias) 

D5: Incomplete outcome data (Attrition bias) 

D6: Selective reporting (Reporting bias) 

D7: Other bias 

 

Study D1 D2 D3 D4 D5 D6 D7 Overall 

Dowlatshahi S 2021 
        

Figure 3:   Risk of bias in each domain of the included cohort studies 

Type of Study Coef. 95% of CI. P value 

Community-based study 8.6643212 6.2134922 p < 0.08 

Hospital-based study 9.6344344 7.0834934 p < 0.09 

Clinical Study 5.5341023 4.5534980 p < 0.04 

Narrative review 7.6027312 5.77377987 p < 0.06 

Meta-Analysis 4.4960233 4.2236981 p < 0.03 

Systematic Review 7.7744254 5.3334955 p < 0.09 

Community intervention 4.7935252 4.0083467 p < 0.02 

National survey study 4.6743244 4.0835581 p < 0.03 

Community-based study 7.6243290 5.1132922 p < 0.06 

Hospital-based study 5.0955211 4.5034087 p < 0.04 

Hospital-based study 3.9045431 3.2035900 p < 0.001 

RCT 3.7148173 3.5543762 p < 0.002 

Study D1 D2 D3 D4 D5 D6 D7 Overall 

Islam et al., 

2023 

 

       

Munir et al., 

2020 

       

 

? 

 

    ?   

 

?
? X 

?
? 

?
? 

+ + ?
? 

+ + + 

http://aditum.org/
http://aditum.org/


 

   
        5 | P a g e  

Copyright © Mohammad Shamsal Islam 

                               Ophthalmology and Vision Care                                                                                         Aditum Publishing –www.aditum.org 
 

  

Domains: 

D1: Bias due to confounding 

D2: Bias due to selection of participants 

D3: Bias in the classification of interventions 

D4: Bias due to deviations from intended interventions 

D5: Bias due to missing data 

D6: Bias in measurement of outcome 

D7: Bias in the selection of the reported result. 

 
 

Study 

Item -1 

 

Item-2a Item-2b Item-3 Item-4 Item-5 Item- 6 Item-7 Item- 8 Item- 9 Item-10 Item-11 Item-12 Item-13 Item-14 

Singh, 2011 YES YES YES YES YES NO NO NO NO NO YES YES YES YES YES 

Sommer et al., 2014 YES YES YES YES YES NO NO NO NO NO YES YES NO YES YES 

Yusufu et al 2021 YES YES YES YES YES NO NO NO NO NO YES YES YES YES YES 

Anahita & Sayan 2023 YES YES YES YES YES NO NO NO NO NO YES NO YES YES YES 

Tran et al 2020 YES YES YES YES YES NO NO NO NO NO YES YES YES YES YES 

Shivangi & Pravin 2022 YES YES YES YES YES YES NO NO YES YES YES YES YES YES YES 

Rashid et al, 2020 YES YES YES YES YES NO NO NO YES YES YES YES YES YES YES 

Chowdhury et al., 2024 YES YES YES YES YES NO NO NO NO NO YES NO NO YES YES 

Hazlett et al 2016 YES YES YES YES YES NO NO NO NO NO YES YES NO YES YES 

 

Item 1.   Structured summary of trial design, methods, results, and conclusions. 

Item 2a. Scientific background and explanation of rationale.  

Item 2b. Specific objectives and/or hypotheses. 

Item 3.   The intervention for each group, including how and when it was administered, with sufficient detail to enable replication. 

Item 4. Completely defined, pre-specified primary and secondary measures of outcome, including how and when they were assessed. 

Item 5. How sample size was determined. 

Item 6. The method used to generate the random allocation sequence. 

Item 7. The mechanism used to implement the random allocation sequence (for example, sequentially numbered containers), describes 

any steps taken to conceal the sequence until intervention was assigned. 

Item 8. Who generated the random allocation sequence, and who enrolled? 

Item 9. If done, who was blinded after assignment to intervention (for example, care providers, those assessing outcomes), and how 

Item 10. Statistical methods are used to compare groups for primary and secondary outcomes. 

Item 11. For each primary and secondary outcome, results for each group, and the estimated size of the effect and its precision (for 

example 95% confidence interval). 

Item 12. Trial limitations, addressing sources of potential bias, imprecision, and, if relevant, multiplicity of analyses. 

Item 13. Sources of funding and other support (for example suppliers of drugs), role of funders. 

Item 14. Where the full trial protocol can be accessed, if available. 

 

Results: 

Key Challenges of the Corneal Ulcer Treatment  

Challenges of corneal disease care & treatment: 

Absent of corneal disease diagnostic facilities, non-availability of 

sophisticated tools, limited centers of excellence with modern 

technology, and lack of symptom-based diagnosis facilities14. 

Scarcity of well-trained surgeons and nurses, shortage of modern 

operating rooms and good equipment, non-availability of eye bank 

facilities, absence of regular follow-up of clinical services and 

treatment, and Social Determinants of Health (SDH) play roles as 

push factors to ensure the corneal ulcer treatment in South Asia 

countries15. 

Surgical intervention and post-operative service costs are barriers 

to reducing corneal ulcer-related blindness in developing countries. 

Considering the cost of corneal ulcers, prevention strategies, and 

policies cost-effective tools, and successful programs in decreasing 

the number of corneal ulcer cases and the prevalence of blindness 

in Bangladesh16. About 95% of African countries' corneal ulcer  

 

 

 

cases are preventable or treatable if patients are attended to in the 

clinic or hospital promptly and physicians ensure the referral of 

those cases to a tertiary hospital17. Innovative programs, including 

telehealth consultation through primary eye health centers in rural 

settings, may reduce the corneal-related blindness burden in 

developing countries. This approach is important for mobilizing 

public health resources for the underprivileged community and 

reducing the global burden of visual disability18. 

Challenges of developing new treatments for corneal diseases:  

There are no susceptibility standards for topical therapy for corneal 

disease treatment (Hazlett et al., 2016). Topical ocular antibiotics 

are likely to result in higher concentrations at the corneal surface 

than would be present following systemic administration19. 

Unfortunately, these concentrations are quickly diminished by 

reflex tearing and blinking after instillation20. Since there is 

currently no standard to measure the efficacy of topical therapies, 

it must be assumed that antibiotic concentrations reached in the 

ocular tissues are at an equal or greater concentration than would 
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 be seen in the serum21. Studies have been done in animal and 

human models to determine the PK concentration of topical 

antibiotics used in ocular disease21. Combining this information 

with MIC data provides the potential to predict clinical efficacy, 

however, the issues with drug delivery are only one of the many 

challenges to treating ocular infections22. 

Challenges of Resistant strains  

The development of methicillin-resistant S. aureus (MRSA) is a 

significant clinical problem regarding appropriate and effective 

treatment23. Resistance has developed over time and is due to many 

factors: extended prophylaxis, overuse of antibiotics for systemic 

infections, in agriculture, sub-therapeutic doses, and misuse for 

non-bacterial infections, as well as specific bacterial species, that 

predispose them to resistance24. The emergence of MRSA strains, 

resistant to the most commonly used fluoroquinolones has resulted 

in the necessity to develop new antimicrobials for bacterial 

keratitis.  

Challenges of use of Antibiotics  

The objective of antibiotic therapy is to rapidly eliminate the 

corneal pathogen. Monotherapy with fourth-generation 

fluoroquinolones (moxifloxacin or gatifloxacin is the current, most 

commonly used antibiotic therapy. However, P. aeruginosa has a 

high ability to trigger antibiotic resistance mechanisms making 

them difficult to eradicate even25. 

Challenges of Corneal cross-linking 

Corneal cross-linking (CXL) and more specifically, PACK-CXL 

(photoactivated chromophore for infectious keratitis-CXL) is a 

new therapeutic approach to treating infectious corneal diseases26. 

The technique employs riboflavin drops and 365 nm ultraviolet-A 

light to generate additional cross-links in the cornea. Specifically, 

the riboflavin acts as a chromophore and releases free radicals, 

creating new bonds between collagen fibers and proteoglycans27. 

These additional cross-links increase the overall biomechanical 

strength of the cornea. It is difficult to see how blindness from 

corneal ulcers worldwide can be reduced dramatically with the 

treatment of the ulcers themselves; cases often present too late to 

prevent the corneal scarring that causes blindness28.  

Challenges of adaptation of guidelines and protocol: 

Many tertiary eye care centers have their oldest protocol for 

managing corneal ulcers. There are no updated modern WHO 

recommendation guidelines and protocols for suitable modification 

according to the circumstances of corneal ulcers29. Microbial 

keratitis due to fungal, bacterial, or viral infection, particularly 

HSV, can result in significant vision loss secondary to corneal 

scarring and other adverse events, and such diseases may be 

controlled and prevented following standard guidelines and 

protocol for treatment30.  

Key Opportunities: 

Opportunities for corneal disease treatment in Bangladesh: 

Addressing the above challenges, we need a multipole approach: 

enhancing the supply chain for existing medications and 

developing new, low-cost treatment alternatives for developing 

countries like Bangladesh31. Local manufacturing initiatives, 

subsidized treatment programs, and the use of generic drugs could 

play pivotal roles in making corneal disease treatments more 

accessible in poor resource settings32. Community-based 

management programs could offer practical support and education 

to patients, improving adherence and treatment outcomes33. 

Bridging this gap requires the innovation of cost-effective, 

accessible diagnostic tools and comprehensive training for 

healthcare workers in their use. Regular diagnosis makes it a 

routine part of ocular health assessments in primary care settings34. 

Telemedicine could address these challenges in the developing 

world. prevention of corneal blindness, appropriate treatment 

modalities, and providing adequate rehabilitation services to the 

patients35. 

Clinical and community-based research related to the prevention of 

suppurative keratitis and enhancing host resistance immediate need 

to pursue. Large-scale public education programs to sensitize those 

at risk of suppurative keratitis, and to encourage earlier 

presentation, should be undertaken36. Coupled with this, education 

of practitioners, general physicians, and other health workers, as 

well as general ophthalmologists, will go a long way towards 

ensuring correct diagnosis, appropriate treatment, and timely 

referral before extensive damage to the cornea occurs37. 

Management of corneal abrasions at primary care levels within 48 

hours has been demonstrated by various studies to be the best way 

to prevent corneal ulcers in low- and middle-income countries38. 

This could be adopted in any population and is cost-effective both 

for health providers and the patient.  

Effective management at the secondary level & appropriate 

referral to tertiary hospital: 

Well-trained ophthalmologist and/or an ophthalmic assistant, or a 

physician trained in a community setting a vital issue for managing 

corneal diseases in low-resource settings. 

Public-private partnerships follow the unified approach to bringing 

together healthcare providers, policymakers, the financial sector, 

the pharmaceutical industry, and communities that may reduce the 

corneal ulcer-related burden in Bangladesh39. By integrating 

awareness campaigns, improving diagnostic and treatment 

accessibility, and ensuring ethical industry practices, significant 

strides can be made in corneal disease management40.  

Budget-appropriate diagnostics, treatment accessibility, and 

committed financial and pharmaceutical industry involvement, it is 

possible to transform the landscape of corneal disease care in 

Bangladesh, ensuring that those in need receive effective, 

compassionate, and equitable eye care treatment41. 

The use of small molecules that downregulate the host 

inflammatory response, especially to danger-associated molecular 

pattern molecules, such as HMGB1, is anticipated. 

Therapeutically, alternative approaches to corticosteroid treatment, 

such as topical cyclosporine to manage ongoing HSK will be 

utilized. PACK-CXL (for bacterial) and DALK (for HSK) 

procedures will also potentially provide better management and 

outcomes for keratitis patients 41-42. 

Based on the above-mentioned clinical patterns newer strategies 

may be adopted to reduce the morbidity associated with this 

condition are likely going to have to be multidimensional, 

involving corneal ulcer prevention, improved early and accurate 

diagnostics techniques such as next-generation sequencing, and 

novel antimicrobial agents to address the development of drug 

resistance. Adjuvant therapies that focus on modifying the immune 

response to the infection, thereby reducing the corneal melting and 

scarring that ultimately lead to poor vision, may have the greatest 

potential to improve clinical outcomes42. 

As microbial keratitis is more common in middle-aged people with 

low socioeconomic status working in outdoor occupations, 

Community-based awareness programs and ophthalmologists 

http://aditum.org/
http://aditum.org/


 

   
        7 | P a g e  

Copyright © Mohammad Shamsal Islam 

                               Ophthalmology and Vision Care                                                                                         Aditum Publishing –www.aditum.org 
 

 should train for proper diagnosis and management of microbial 

keratitis43 

DED and MGD are common among Bangladesh garment factory 

workers. MGD and reduced tear stability play important roles in 

dry eye symptoms. The mixed type of DED is most common, with 

significantly worse symptoms in this subgroup. The use of a 

standard force MG evaluator may be advantageous for clinical and 

epidemiological assessment of MG function. Emerging treatments 

for MGD may play a bigger role in people in certain occupational 

groups who suffer from a higher risk of dry eye42-43. 

Role of the Pharmaceutical Industry in Corneal Disease 

Treatment 

Pharmaceutical companies in developing countries are a crucial 

part of such eye diseases. Beyond merely supplying medications 

and investing in the development of new drugs and devices, there 

is a moral imperative for these entities to initiate the reverse 

engagement of new drugs to provide early induction of new 

treatment modalities. Such involvement should be guided by a 

genuine commitment to improving public health outcomes and 

balancing profitability with social responsibility. These goals 

should then be facilitated and institutionalized by enlightened 

government policies and administration. Collaborative 

partnerships between governments, non-governmental 

organizations, and industry have been shown, albeit up to now on 

smaller scales, to facilitate such an approach, ensuring that corneal 

disease management becomes a shared priority43. 

Role of the Cornea Society of Bangladesh 

Senior ophthalmologists leading corneal disease treatment and 

research under the umbrella of the Cornea Society and being the de 

facto authority in this field could assume these roles, both as an 

organization and just as important, as individual members42-43.  

Changing the One Donor–One Recipient Paradigm  

Traditionally, a single donor cornea has been used to restore sight 

to a single recipient. However, with the widespread adoption of 

lamellar keratoplasty techniques, one donor corneal tissue can be 

used for 2 patients (such as for deep anterior lamellar keratoplasty 

and Descemet membrane endothelial keratoplasty), where 

permissible43. In addition, the lower rates of corneal transplant 

rejection associated with anterior and posterior lamellar 

keratoplasty techniques compared with penetrating keratoplasty 

translate to decreased rates of graft failure and the need for repeat 

keratoplasty44. Anterior lamellar keratoplasty also permits the use 

of corneal tissue with poorer endothelial quality, the tissue that 

would otherwise be discarded or used only for tectonic 

keratoplasty, to be used for optical keratoplasty43-44.  

Alternatives to Traditional Cadaveric Human Donor Corneas  

Complicated and end-stage treatment of corneal disease is a big 

challenge for the ophthalmologist, and there are limited options for 

giving treatment to the patients50. In this case, corneal 

transplantation is the lifeline treatment option, but the shortage of 

transplants and the lack of trained surgeons limiting access to 

transplantations are barriers to giving such treatment in developing 
43. Although such donor corneal tissue has limited applicability for 

some indications, an artificial cornea is widely used in this 

treatment. The high rate of complications, including 

neuroprosthetic membrane formation, glaucoma, corneal melting, 

and endophthalmitis, has not scaled to meet the challenge of the 

treatment. Considering the above situation, KPros is currently used 

as a last resort with a global implantation rate reaching only 1000–

2000 cases annually44.  

 

Establishing of Regional Corneal Eye Bank: 

Under the umbrella of SARRAC, a regional cornea eye bank may 

be established, and member countries can share the cornea 

according to their needs. SARRAC country's cornea society may 

play a vital role in this context44. 

Discussion: 

Still, corneal diseases are prevalent in Bangladesh and other 

developing countries, and preventive interventions and ophthalmic 

clinical services are not up to the mark in low-resource settings. 

The aged population, occupational factors, socio-demographic 

status, and faster development activities are associated with an 

increased burden of corneal disease in Bangladesh. 

Visual impairment from corneal diseases hardly affects the 

productive years of poor communities, especially women. Our four 

studies suggest that the prevalence of corneal opacity in rural 

Bangladesh, India, Nepal, and China has a significantly higher 

prevalence of infectious keratitis 6-9.  

There are about 2 million people in China and 7 million people in 

India awaiting a corneal transplant, unfortunately, there is no 

accurate information about the corneal disease burden in 

Bangladesh10. 

About 8 million people in Bangladesh are suffering from eye 

diseases, and it is estimated that among them, around 5,00,000 of 

those patients are suffering from corneal diseases, and some of 

them are waiting for corneal transplantation11.  

After the independence of Bangladesh, we improved our eye health 

care, although the burden of corneal blindness in Bangladesh 

remains a significant eye health problem. Address this eye health 

burden with a multi-stakeholder approach, including regional eye 

bank facilities, timely collection of donor corneas and imported 

tissue, changing the one donor-one recipient paradigm, using 

alternatives to traditional cadaveric human donor corneas, and 

expanding corneal surgeon training are important factors that need 

to address for corneal disease services and treatments. 

One newspaper report shows that annually, Bangladesh needs at 

least 20,000 to 25,000 corneas, but we can meet only 5% to 10% 

of this demand, and imported corneas are not enough to meet the 

demand for corneal transplants. Cultural taboos, poor awareness, 

poor public-private partnership approach, and lack of appropriate 

policy are responsible for the narrow scope of the corneal 

collection from local sources. 

In the last 30 years, in Bangladesh, the number of corneal doctors 

has increased, but unfortunately, the number of eye banks and the 

supply of corneas did not increase following the number of 

surgeons. There has been no national cornea disease survey taking 

place since Bangladesh’s independence. 

Diagnostic facilities, the non-availability of equipment, limited 

centers of excellence with modern technology, and a lack of 

symptom-based diagnosis facilities are key factors in getting 

corneal services in Bangladesh. Scarcity of well-trained 

ophthalmic nurses and surgeons in rural and remote areas, and 

nurses. No regular follow-up of clinical services and Social 

Determinants of Health (SDH) factors harm corneal ulcer treatment 

in Bangladesh. Adaptation with modern surgical intervention and 

accessible post-operative service costs may reduce corneal ulcer-

related blindness in Bangladesh. Revised prevention strategies and 

policies for public-private partnerships for corneal disease 
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 treatment in Bangladesh are needed. 

Most studies suggest that about 95% of corneal ulcer cases are 

preventable or treatable. An effective and appropriate referral 

system may be the best option for the prevention and quality of 

treatment of corneal disease in Bangladesh. Three studies 

suggested that telehealth consultation is an innovative program for 

primary eye health centers in rural settings to reduce corneal-

related blindness in Bangladesh. Community-based public health 

resources may be utilized for underprivileged communities and 

reduce the burden of visual disability. 

We summarize the challenges and opportunities of corneal disease 

treatment in Bangladesh and the South Asia region and Corneal 

ulceration and trauma were the two major causes of corneal 

blindness in this region. In Bangladesh and Nepal, corneal trauma 

and ulceration are considered the second leading cause of unilateral 

visual loss after cataracts.  

Diagnostic facilities, the non-availability of equipment, limited 

centers of excellence with modern technology, and a lack of 

symptom-based diagnosis facilities. Scarcity of well-trained 

ophthalmic nurses and surgeons in rural and remote areas, and 

nurses. No regular follow-up of clinical services and Social 

Determinants of Health (SDH) factors harm corneal ulcer treatment 

in Bangladesh. Adaptation with modern surgical intervention and 

accessible post-operative service costs may reduce corneal ulcer-

related blindness in Bangladesh. Revised prevention strategies and 

policies for public-private partnerships for corneal disease 

treatment in Bangladesh are needed. 

Most studies suggest that about 95% of corneal ulcer cases are 

preventable or treatable. An effective and appropriate referral 

system may be the best option for the prevention and quality of 

treatment of corneal disease in Bangladesh. 

Three studies suggested that telehealth consultation is an 

innovative program for primary eye health centers in rural settings 

to reduce corneal-related blindness in Bangladesh. Community-

based public health resources may be utilized for underprivileged 

communities and reduce the burden of visual disability. 

Some studies focus on topical therapy for corneal disease 

treatment. Although there is no standard to measure the efficacy of 

topical therapies, some clinical research may be conducted on this 

topic. The development of methicillin-resistant S. aureus (MRSA) 

is a significant clinical problem about appropriate and effective 

treatment.  

Antibiotic therapy is frequently used in our country, and 

monotherapy with fourth-generation fluoroquinolones is the most 

commonly used antibiotic therapy. However, P. aeruginosa has a 

high ability to trigger antibiotic resistance mechanisms, making 

them difficult to eradicate. Many developed countries use corneal 

cross-linking (CXL) and, more specifically, PACK-CXL as a new 

therapeutic approach to treat infectious corneal diseases. We may 

think of such an approach in our country's context. 

Microbial keratitis due to fungal, bacterial, or viral infection, 

particularly HSV, can result in significant vision loss secondary to 

corneal scarring and other adverse events, and such diseases may 

be controlled and prevented following standard guidelines and 

protocol for treatment. secondary and tertiary eye care centers used 

the old protocol for managing corneal ulcers. WHO-recommended 

guidelines and protocols for suitable modification according to the 

circumstances of corneal ulcers may be adapted.  

Some studies reveal that a continuous supply of medications and 

the development of new drugs with low-cost treatment, subsidized 

treatment programs, and the use of generic drugs could play pivotal 

roles in making corneal disease treatments more accessible in poor 

resource settings. Bridging this gap requires the innovation of cost-

effective, accessible diagnostic tools, and comprehensive training 

for healthcare workers is needed. Clinical and community-based 

research related to the prevention of suppurative keratitis and host 

resistance is immediately needed. Large-scale public education 

programs to sensitize those at risk of suppurative keratitis and to 

encourage earlier presentation should be undertaken. Coupled with 

this, education of practitioners, general physicians, and other health 

workers, as well as general ophthalmologists, will go a long way 

towards ensuring correct diagnosis, appropriate treatment, and 

timely referral before extensive damage to the cornea occurs. 

Management of corneal abrasions at primary care levels within 48 

hours has been demonstrated by various studies to be the best way 

to prevent corneal ulcers in low- and middle-income countries.3-6 

This could be adopted in any population and is cost-effective both 

for health providers and the patient.  

Budget-appropriate diagnostics, treatment accessibility, and 

committed financial engagement of the pharmaceutical industry for 

corneal disease care in Bangladesh are required to ensure effective, 

compassionate, and equitable corneal disease treatment. 

Collaborative partnerships between governments, non-

governmental organizations, and industry are new approaches to 

ensure corneal disease management as a priority policy. The 

Cornea Society, being the de facto authority in this field, could play 

vital roles, both as an organization and, just as important, as 

individual members in improving corneal treatment. Under the 

umbrella of SARRAC, a regional cornea eye bank may be 

established, and member countries can share the cornea according 

to their needs. SARRAC country's cornea society may play a vital 

role in this context. 

Conclusion 

Bangladesh is facing unique challenges and unmet needs for the 

management and treatment of corneal disease. These challenges 

are closely associated with the opportunity of the discussed issue, 

and the scientific and clinical solutions lens may be a significant 

factor. To deliver optimal ophthalmic services to satisfy the great 

demands of corneal disease patients, we also need to address the 

socio-demographic factors. 
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