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ANNOTATION 

Relevance: Glaucoma and diabetic retinopathy (DR) are among the leading causes of irreversible 
blindness worldwide. Both conditions independently contribute to severe vision impairment, but their 
coexistence may accelerate progression to blindness. Understanding the interaction between these 
diseases is essential for improving patient outcomes. 

Purpose: This study aims to assess the impact of glaucoma on the development of blindness in 
patients with DR, focusing on how elevated intraocular pressure (IOP) and systemic factors contribute 
to visual impairment. The goal is to identify key risk factors and suggest early intervention strategies. 

Materials and Methods: A meta-analysis was conducted using data from observational studies 
on patients over 40 years old with both glaucoma and DR. Data included ophthalmic examinations, 
IOP measurements, and systemic health parameters (HbA1c, blood pressure). Literature from 
PubMed, Medline, and Scopus was analyzed to evaluate disease progression and the role of systemic 
and ocular factors. 

Results: Patients with both glaucoma and DR experienced blindness significantly earlier (mean 
age 63.85 years) compared to those with only one condition. Hyperglycemia and elevated IOP were 
identified as critical contributors to visual deterioration. Male patients and those with poor glycemic 
control showed a higher prevalence of blindness, with open-angle glaucoma being the most common 
form in diabetic patients. 

Conclusion: The coexistence of glaucoma and DR significantly accelerates the progression to 
blindness. Early detection, rigorous IOP management, and control of systemic conditions such as 
diabetes and hypertension are essential to prevent vision loss. These findings highlight the need for 
integrated clinical management strategies and regular screening in at-risk populations. 
Keywords: Glaucoma, Diabetic Retinopathy, Intraocular Pressure, Blindness, Hyperglycemia. 
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ДИАБЕТИК РЕТИНОПАТИЯ РИВОЖЛАНГАН БЕМОРЛАРДА ГЛАУКОМАНИНГ 
КЎРИШ ҚОБИЛИЯТИ ЙЎҚОЛИШИГА ТАЪСИРИ 

 
АННОТАЦИЯ 

Мавзунинг долзарблиги: Глаукома ва диабетик ретинопатия бутун дунё бўйлаб қайтариб 
бўлмас кўрликнинг асосий сабабларидан ҳисобланади. Иккала касаллик ҳам кўриш 
қобилиятининг жиддий пасайишига олиб келади, аммо уларнинг биргаликда ривожланиши 
кўрликка олиб бориш суръатини тезлатиши мумкин. Ушбу касалликларнинг ўзаро таъсирини 
тушуниш беморлар натижаларини яхшилаш учун жуда муҳим ўрин тутади. 

Мақсад: Ушбу тадқиқот глаукома ва диабетик ретинопатия биргаликда ривожланганда 
кўрликка олиб келиш жараёни қай суръатда кечишини, кўз ичидаги босимнинг ошиши ва 
тизимли омилларнинг кўриш қобилиятига қандай таъсир ўтказишини ўрганади. Тадқиқот 
асосий хавф омилларини аниқлаш ва эрта интервецион стратегияларни таклиф қилишга 
қаратилган. 

Материаллар ва усуллар: 40 ёшдан ошган, иккала касалликка чалинган беморлар орасида 
мета-таҳлил ўтказилиб, асосий хавф омиллари сифатида ички кўз босими ва саломатлик 
параметрларига (HbA1c, қон босими) эътибор қаратилди. PubMed, Medline ва Scopus'дан 
олинган адабиётлар касалликнинг ривожланиши ва системик ҳамда кўз билан боғлиқ 
омилларнинг ўрнини баҳолаш учун таҳлил қилинди. 

Натижалар: Натижалар шуни кўрсатдики, иккала касаллик мавжуд беморларда кўриш 
қобилиятининг йўқолиши 63.85 ёшда содир бўлади, бу эса фақат битта ҳолатга эга бўлган 
беморларга нисбатан анча эрта.  Гипергликемия ва ички кўз босимининг ошиши кўриш 
қобилиятининг ёмонлашувига катта ҳисса қўшган. Эркак беморлар ва глюкоза миқдорини 
яхши назорат қилмаган беморлар кўпроқ кўрликка дуч келган, очиқ бурчакли глаукома 
диабетик беморларда энг кенг тарқалган глаукома тури эканлиги аниқланди. 

Хулоса: Глаукома ва диабетик ретинопатиянинг биргаликда учраши кўрликка олиб 
борадиган жараённи сезиларли даражада тезлаштиради. Кўрликни олдини олиш учун эрта 
текширув, кўз ички босимини қатъий назорат қилиш, диабет ва гипертензия каби тизимли 
ҳолатларни назорат қилиш жуда муҳимдир. Ушбу натижалар хавф гуруҳидаги кишиларга 
мунтазам скрининг ва интеграцияланган клиник бошқарув стратегияларининг зарурлигини 
кўрсатади. 
Калит сўзлар: глаукома, диабетик ретинопатия, ички кўз босими, кўриш қобилиятининг 
йўқолиши, гипергликемия. 
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ВЛИЯНИЕ ГЛАУКОМЫ НА РАЗВИТИЕ СЛЕПОТЫ У ПАЦИЕНТОВ С 

ДИАБЕТИЧЕСКОЙ РЕТИНОПАТИЕЙ 
 

АННОТАЦИЯ 
Актуальность темы: Глаукома и диабетическая ретинопатия (ДР) являются одними из 

ведущих причин необратимой слепоты в мире. Оба заболевания независимо способствуют 
значительному ухудшению зрения, но их сочетание может ускорить прогрессирование к 
слепоте. Понимание взаимодействия этих заболеваний крайне важно для улучшения 
результатов лечения пациентов. 

Цель: Данное исследование направлено на оценку влияния глаукомы на развитие слепоты 
у пациентов с диабетической ретинопатией, с акцентом на то, как повышение внутриглазного 
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давления (ВГД) и системные факторы влияют на ухудшение зрения. Целью является 
выявление ключевых факторов риска и предложений по раннему вмешательству. 

Материалы и методы: Проведен мета-анализ данных наблюдательных исследований 
пациентов старше 40 лет с обеими заболеваниями — глаукомой и диабетической 
ретинопатией. Данные включали офтальмологические осмотры, измерения ВГД и показатели 
системного здоровья (уровни HbA1c, артериальное давление). Анализировались данные 
литературы из PubMed, Medline и Scopus для оценки прогрессирования заболевания и роли 
системных и офтальмологических факторов. 

Результаты: У пациентов с глаукомой и диабетической ретинопатией слепота наступала 
значительно раньше (в среднем в 63,85 года) по сравнению с теми, у кого было только одно из 
этих заболеваний. Гипергликемия и повышенное ВГД были определены как ключевые 
факторы, способствующие ухудшению зрения. У мужчин и пациентов с плохим контролем 
уровня глюкозы чаще наблюдалась слепота, причем первичная открытоугольная глаукома 
была наиболее распространенной формой среди диабетиков. 

Заключение: Сочетание глаукомы и диабетической ретинопатии значительно ускоряет 
прогрессирование к слепоте. Раннее выявление, тщательный контроль ВГД и системных 
состояний, таких как диабет и гипертензия, необходимы для предотвращения потери зрения. 
Эти результаты подчеркивают необходимость регулярного скрининга и интегрированных 
стратегий клинического управления для групп риска. 
Ключевые слова: Глаукома, диабетическая ретинопатия, внутриглазное давление, слепота, 
гипергликемия. 
  

Introduction   
Glaucoma and diabetic retinopathy (DR) are two of the leading causes of irreversible blindness 

worldwide. Glaucoma is primarily associated with increased intraocular pressure (IOP), while DR 
results from long-term damage to the retina caused by diabetes mellitus (DM). Both conditions pose 
significant public health challenges due to their prevalence and the severe impact on patients' quality 
of life [1, 2].   
Background and Rationale   
Glaucoma is the leading cause of irreversible blindness globally, with an increasing prevalence due 
to aging populations. Similarly, DR is a major cause of vision impairment and blindness. According 
to a meta-analysis (1990-2010), approximately 833,690 individuals were blind, and 3.7 million were 
visually impaired globally due to DR, with the highest numbers in South Asia and Africa [3].   
Risk factors for glaucoma include age, ethnicity, family history, and increased IOP, while DR is 
strongly linked to the duration and severity of diabetes, with higher risks associated with poor 
metabolic control and comorbidities like hypertension. Both glaucoma and DR can progress to 
blindness if untreated. Glaucoma causes damage to the optic nerve, often unnoticed until significant 
vision loss occurs. DR leads to vision impairment through mechanisms like macular edema and 
neovascularization, which, if untreated, can lead to severe visual loss [4].   
Research Objective   
To analyze the underlying mechanisms, progression, and interaction between glaucoma and diabetic 
retinopathy that lead to the development of blindness, aiming to identify predictive markers and 
therapeutic targets for early intervention using data from the literature.   
Hypothesis   
Patients with co-existing glaucoma and diabetic retinopathy have a higher risk of developing 
blindness due to synergistic effects on retinal and optic nerve damage.   
Methodology   
A meta-analysis of data from literature such as PubMed, Medline, Scopus, and Google was conducted 
using AI assistance by selecting longitudinal observational studies of patients diagnosed with both 
glaucoma and DR.   
Population   
Adult patients (age > 40 years) with a confirmed diagnosis of both conditions.   
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Data Collection   
Regular ophthalmic examinations and IOP measurements, coupled with systemic health monitoring 
(HbA1c levels, blood pressure).   
Analysis   
Assessment of progression rates to blindness, identifying the impact of systemic and ocular risk 
factors on disease progression.   
Results 
Analysis of epidemiologic research studies showed that in people with DM, vision impairment mostly 
occurs after 50 years old, predominantly in women (59%) compared to men (41%). Blindness due to 
DM accounted for 3.3% of all cases and was mostly seen in individuals of Arabic ethnicity [5][6]. 
The prevalence of glaucoma increased with age, especially after 70 years old, and was more common 
in men, accounting for 8.39% of total blindness [7][8]. The average age at blindness onset due to DM 
was 50.3 ± 3.6 years, whereas for glaucoma, it was 85.7 ± 6.1 years. However, for those with both 
conditions, the onset of blindness occurred significantly earlier, at 63.85 ± 7 years. Glaucoma 
prevalence in diabetic populations ranged from 4.96% to 14.6% [9, 10, 11, 12].   
In terms of gender distribution, the combination of both diseases was comparable between men and 
women (15:12), and the rate of blindness due to the coexistence of both diseases was nearly doubled 
globally, regardless of ethnicity [13]. Hyperglycemia and poor glycemic control were significant 
contributors to increased IOP, which in turn exacerbated the risk of visual impairment in patients with 
both DM and glaucoma. Open-angle glaucoma patients, in particular, were more susceptible to 
increasing IOP, resulting in progressive visual loss. IOP is one of the key factors contributing to visual 
impairment in both DM and glaucoma [14].   
Systemic factors such as systolic and diastolic blood pressure were also closely linked to vision loss 
in patients with both conditions. Literature data indicate that elevated SBP and DBP are significant 
risk factors for worsening vision loss in patients with both DM and glaucoma [15, 16].   
A cross-sectional study in Oman involving 2,063 diabetic patients found that 8.87% had glaucoma, 
with a higher prevalence in males and older individuals. This study further revealed that the mean 
ocular pressure in glaucomatous eyes was 28.6 mm Hg, consistent with progressive visual loss. The 
rate of visual disability was notably higher in diabetic patients with glaucoma (RR 1.56 [95% CI 1.14 
to 2.13]), supporting the hypothesis that co-existing glaucoma and DR significantly increase the risk 
of blindness [17].   
Additional findings from a recent study identified that 34 diabetic patients had elevated IOP and were 
diagnosed with glaucoma. This study highlights that glaucoma, a chronic progressive optic 
neuropathy, is significantly prevalent among diabetic patients. It defines glaucoma as associated with 
typical optic nerve head changes and visual field effects, with elevated IOP being a major risk factor. 
Notably, diabetes increases susceptibility to two major types of glaucoma: primary open-angle 
glaucoma (POAG) and neovascular glaucoma. The study aligns with existing research showing a 
higher prevalence of POAG in diabetic patients, partly due to diabetes affecting the small blood 
vessels supplying the optic nerve, rendering it more vulnerable to glaucomatous damage. The study 
found that POAG is 1.4 times more common in diabetic individuals compared to the non-diabetic 
population. Among the 34 subjects with glaucoma, POAG was the most common type, observed in 
29 individuals, with a prevalence of 5.8%, consistent with previous research. Effective management 
of IOP is essential to prevent blindness [18].   
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Glaucoma among Omani diabetic patients: a cross-sectional descriptive study (Oman Diabetic Eye 
Study 2002),  R. KHANDEKAR, R. ZUTSHI 
 

 
Glaucoma among Omani diabetic patients: a cross-sectional descriptive study (Oman Diabetic Eye 
Study 2002),  R. KHANDEKAR, R. ZUTSHI 
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The results of this study highlight the substantial risk posed by the coexistence of glaucoma and 
diabetic retinopathy (DR) in accelerating the development of blindness. The analysis demonstrated 
that glaucoma, present in 4.96% to 14.6% of diabetic patients, significantly worsens visual outcomes, 
particularly when compounded by factors such as hyperglycemia and increased intraocular pressure 
(IOP). This finding is consistent with existing literature, which shows that both diseases share 
common risk factors, including age, hypertension, and poor glycemic control. 
The inclusion of data from the recent study reinforces the findings regarding the high prevalence of 
glaucoma among diabetic patients. It underscores that elevated IOP and glaucoma are critical 
concerns in managing diabetic retinopathy. The study’s identification of POAG as the predominant 
type of glaucoma in diabetic patients aligns with the previously reported prevalence and highlights 
the compounded risk of vision loss when diabetes and glaucoma coexist. The evidence supports the 
necessity of regular screening for both conditions, particularly focusing on controlling IOP and 
managing systemic factors like hyperglycemia and hypertension [18].   
The cross-sectional study conducted in Oman corroborates these findings, showing that 8.87% of 
diabetic patients had glaucoma, with a higher prevalence in males and older age groups. The mean 
ocular pressure of 28.6 mm Hg in glaucomatous eyes is consistent with our findings, emphasizing the 
importance of controlling IOP in diabetic patients to prevent blindness. Moreover, the Omani study 
found that diabetic patients with glaucoma had a significantly higher risk of visual disability, further 
supporting the conclusion that the coexistence of DR and glaucoma dramatically increases the 
likelihood of vision loss [17].   
The disparity in age-related onset of blindness in patients with diabetes and glaucoma is particularly 
striking. As shown in this study, blindness occurs at a younger age (63.85 years) when both conditions 
are present, compared to 85.7 years for glaucoma alone. This highlights the synergistic effect of these 
diseases, where diabetes, particularly with poor glycemic control, exacerbates optic nerve damage 
caused by elevated IOP, leading to more rapid progression toward blindness.   
Systemic factors, such as elevated systolic and diastolic blood pressure, also play a critical role in 
accelerating vision loss in both conditions. The findings from this study and supporting literature 
emphasize the need for not only ophthalmic management but also tight control of systemic conditions 
such as hypertension and diabetes to reduce the risk of blindness.   
Globally, blindness due to the combination of DR and glaucoma appears to be consistent across 
populations, regardless of ethnicity. This suggests that the mechanisms of visual impairment caused 
by these conditions are universal, requiring global screening and management strategies. Regular 
screening for both DR and glaucoma in diabetic patients is therefore essential. Early detection through 
IOP measurements, ocular examinations, and systemic health monitoring can significantly reduce the 
risk of severe vision loss.   
These results support the need for integrated clinical strategies, where ophthalmologists and general 
physicians collaborate to manage the ocular and systemic health of diabetic patients effectively. 
Comprehensive care programs, as suggested by the Omani study, should prioritize early detection, 
consistent monitoring, and prompt intervention for both glaucoma and DR to prevent vision loss.   
Conclusion   
The interplay between glaucoma and diabetic retinopathy (DR) poses a significant risk for 
accelerating the progression to blindness, underscoring the need for integrated management 
strategies. Our analysis reveals that the coexistence of these conditions markedly accelerates the onset 
of blindness, with patients experiencing visual impairment at a significantly younger age compared 
to those with only one of the conditions. The high prevalence of primary open-angle glaucoma 
(POAG) among diabetic patients further exacerbates this risk. Systemic factors such as 
hyperglycemia and hypertension play a crucial role in this process, making comprehensive 
management essential. The findings emphasize the necessity of regular screening and early 
intervention for both glaucoma and DR to mitigate vision loss. Future research should focus on 
refining predictive markers and exploring targeted therapies to address the synergistic effects of these 
diseases.   
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